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PREFACE. 


A  C0MPHEHEN8IVE  and  authoritative  survey  of  each  of  the  major 
divisions  of  medicine  is  necessary  from  time  to  time  to  record  its  latest 
development  and  to  enable  those  who  desire  to  master  it  as  a  whole, 
or  to  post  themselves  on  special  points,  to  do  so  with  facility.  With 
this  object  three  companion  volumes  have  been  arranged  covering 
respectively  Gynecology,  Obstetrics,  and  Pediatrics,  and  furnishing  a 
compact  presentation  of  the  world's  best  knowledge  upon  these  closely 
connected  departments. 

The  volume  on  Pediatrics,  now  in  the  reader's  hands,  is  from  the  pens 
of  well-known  authorities  in  America  and  England,  who  have  been 
selected  as  eminently  fitted  to  write  on  the  subjects  assigned  to  them. 
These  authors  have  kept  in  mind:  first,  the  cHnicul  picture  of  a  disease, 
and  second,  the  best  methods  for  its  treatment.  This  plan  has  allowed 
each  author  to  give  his  own  observations  of  a  disease,  and  the  thera- 
peutic measures  which  have  resulted  in  the  greatest  success.  Naturally 
this  adds  to  each  contribution  a  personal  element  which  is  entitled  to 
consi<leration,  as  the  authors  are,  without  exception,  clinicians  and 
teachers  of  wi<le  experience. 

In  the  arrangement  of  the  volume  more  space  than  usual  has  been 
allotted  to  infant  feeding,  diseases  of  the  alimentary  tract,  disorders 
of  nutrition,  respiration,  and  circulation,  and  to  contagious  diseases, 
the  object  being  to  <lescribe  the  conditions  most  intimately  associated 
with  disease  in  children  and  not  those  which  are  more  common  in 
a^hilt  life  and  found  but  rarely  in  childhood.  In  a  word,  the  line 
Ijetween  Pediatrics  and  General  Medicine  has  been  carefully  drawn,  so 
that  space  has  thereby  been  found  for  a  full  presentation  of  this  specialty 
m  a  convenient  volume.  In  some  sections  extra  space  has  been  given 
to  methods  of  diagnosis  which  are  now  regarded  a-s  essential  by  physi- 
nans  who  wish  to  be  exact  in  their  work,  but  the  details  of  which  are 
not  readily  accessible  elsewhere.  On  the  other  hand,  mooted  patho- 
logical questions  have  been  omitted,  and  the  pathology  stated  by  each 
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author  is  limited  to  what  is  regarded  as  essentia!  for  a  comprehensive 
knowledge  of  the  disease  with  which  it  is  associated. 

The  Editor's  thanks  are  due  to  the  authors  for  their  contributions 
and  for  the  care  they  have  taken  in  revising  their  articles.  Thanks 
are  also  due  to  Dr.  Martha  Wollstein,  Pathologist  to  the  Babies*  Hos- 
pital, New  York,  and  toDr.  David  Bovaird,Jr.,oneof  thecontribvitors, 
for  their  valuable  aid.  To  the  Publishers,  who  have  co-operated 
in  making  the  volume  attractive  in  ever}'  way,  the  Editor  wishes  to 
express  his  appreciation  for  the  many  courtesies  they  have  extended. 

W.  L.  C. 

Nbw  Yore,  1906. 
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SECTION  I. 
DISEASES  AND  INJURIES  OF  THE  NEWBORN. 

By  EDWARD  P.  DAVIS,  M.D. 


CHAPTER  I. 

THE  NORMAL  INFANT-THE  PREMATURE  INFANT. 
THE  NORMAL  INFANT. 

In  onler  to  understand  the  normal  infant  so  as  to  appreciate  patho- 
logical comlitions  it  may  be  well  briefly  to  consider  the  characteristics 
of  the  viable  infant  at  full  term. 

Sixe  and  Weig;ht. — Various  criteria  of  viability  have  been  consid- 
ered important.  The  length  of  the  finger-nails,  growth  of  hair  on  the 
head,  brightness  and  clearness  of  the  eyes,  weight,  and  the  ability  of  the 
infant  to  nurse  and  to  cry  have  been  regarded  as  affording  an  accurate 
basis  for  the  recognition  of  viability.  Infants,  however,  differ  so  much 
in  development  tliat  some  more  accurate  data  than  these  must  be 
obtainefl  for  scientific  judgment. 

Duhrssen's  tiible,  giving  tlie  length  of  the  fetus  at  different  periods 
of  gestation,  has  been  commonly  accepte<i  as  practically  accurate.  By 
this  we  find  that  at  six  months  the  fetus  is  30  cm.  (1 1^  in.)  long,  at  seven 
months  35  cm.  (13|  in.),  at  eight  months  4()cm.  (15f  in.),  at  nine  months 
45  cm.  (17j  in.),  and  at  ten  months  50  cm.  (19f  in.)  long.  The  earliest 
recorderl  periol  of  viability  is  twenty-six  weeks,  and  at  this  time  the 
fetus  of  average  development  should  be  32  cm.  (12^  in.)  in  length. 
The  difference  between  the  length  of  the  viable  fetus  and  the  length 
of  the  fetus  at  full  term  is  sufficiently  great  to  show  that  many  infants 
may  be  bom  viable  and  yet  sometime  remove<l  from  full  development. 

In  estimating  the  degree  of  development  of  the  newborn  infant  we 
may  have  reference  to  the  proportionate  length,  chest  circumference, 
ami  cranial  circumference.  Thus,  if  the  length  l>e  50  cm.  (19f  in.)  the 
circumference  of  the  chest  is  half  this  plus  10  cm.,  or  35  cm.  (13|  in.), 
and  the  circumference  of  the  cranium  is  2  or  3  cm.  greater,  or  37  or 
38  cm.  (I4i  to  14^^  in.).  Essential  variations  from  these  proportions 
indicate  lack  of  development  and  in  some  cases  disease. 
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The  average  v/eight  of  full-term  male  infants  50  cm.  (19f  in.)  long 
is  3274.10  grams;  of  female  infants  49  cm.  (19j  in.)  long,  3112.86  grams. 
As  a  general  criterion  of  development  Jung*  observed  that  in  well- 
developed  or  fuU-tenn  infants  the  circumference  of  the  shoulders  equalled 
or  exceeded  the  occipitofrontal  diameter  of  the  head. 

In  considering  the  characteristics  of  an  infant  at  full  term,  Herz* 
found,  in  fully  developed  infants,  lanugo  widely  developed  over  the 
entire  body.  He  also  observed  that  comedones  were  present  upon  the 
face  in  but  5.7  per  cent,  of  full-term  infants  outside  the  region  of 
the  nose  and  lips,  white  in  premature  infants  they  extended  over  the 
entire  face  in  83.3  per  cent.  The  skin  of  a  normal  infant  is  reddened 
and  covered  in  many  parts  by  vernix  ciuseosa.  After  removal  of  the 
vemix  caseosa  the  skin  gra<lually  becomes  more  pinkish  in  color.  In 
premature  infants  the  mammary  glands  are  much  less  developed  than 
in  full-term  infants,  secretion  forming  much  later  or  not  at  all. 

UmbiliCllS. — The  portion  of  umbilical  cord  remaining  attached  to 
the  newborn  infant  is  its  only  visible  remnant  of  intrauterine  existence, 
and  this  undergoes  necrosis  and  separates  from  the  infant  between  the 
sixth  and  eighth  days  of  life.  While  tlie  umbilical  conl  Is  free  from 
bacteria  at  birth,  numerous  micro-organisms  make  their  appearance  in 
the  stump  within  five  or  six  hours.  Among  the  patliogenic  bacteria 
present  are  the  staphylococcus  pyogenes  albus,  citreus,  and  aureus. 
The  number  of  bacteria  is  less  in  infants  wlio  are  not  bathed  daily  than 
in  those  who  are.  In  view  of  such  oKservations  it  becomes  evident 
that  the  closure  of  the  umbilical  vessels  must  play  an  important  part 
in  the  prevention  of  infection  witli  these  bacteria. 

Tlie  Blood. — The  blood  of  the  newborn  infant  presents  several  chaiv 
acteristic  features:  the  number  of  red  cells  is  0,(X)0,(KX)  to  7,000,000  per 
cubic  millimetre,  of  leukocytes  about  18,0;K);  the  hemoglobin  per  cent, 
is  always  above  100  and  may  reach  120;  the  specific  gravity  is  1060; 
nucleated  red  corpuscles  are  present  in  the  proportion  of  ^  to  |  of  the 
total  numl)er  of  leukocytes,  and,  finally,  the  hemolytic,  Iwictericidal, 
and  agglutinating  power  of  the  infant's  blood  serum  is  far  less  marked 
than  in  later  life. 

Within  two  weeks  the  rerl  cells  diminish  from  5,000,000  to  4,500,000 
per  cubic  millimetre,  the  leukocytes  to  10,000,  and  the  nucleated  red 
cells  also  diminish  in  numbers.  The  lymphocytes  number  three-fourths 
to  two-thirds  of  the  total  leukocytes. 

Scipiades'  found  that  both  red  and  white  cells  diminish  during  the 
first  ten  days  and  this  is  equally  true  whether  infants  are  bathed  or 
not  bathed.  There  is,  however,  after  the  initial  loss  of  weight  a  greater 
gain  in  blood  cells  in  bathed  infants  than  in  those  who  are  not  bathed. 
Late  ligation  of  the  conl  does  not  prevent  the  early  loss  of  cells,  but 
in  the  long  run  it  increases  the  volume  of  the  fetal  blood,  and  hence  is 
indicate<l. 

)  Inaugural  Dissertation,  Beni,  1902. 

>  Klin.  Unterauchun^n  an  100  Neugeboren,  Inaug.  Diss.,  Freibufg. 

»  Arcbiv  r.  Gynllk.,  1903,  Band  Izx. 
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Oircolatioii. — Immediately  after  birth  the  heart  beat  does  not  differ 
materially  from  that  which  was  heard  within  the  womb.  The  impulse 
of  the  heart  may  be  plainly  felt  by  placing  the  finger-tips  over  the 
precordium.  The  reddish  color  of  the  baby*s  skin  shows  that  oxy- 
genation is  going  on  and  that  asphyxia  is  absent.  The  pulse  of  a 
newly  bom  infant  varies  from  the  Brst  minute  of  birth.  It  may  fall 
20  or  30  beats  and  then  be  accelerated  beyond  the  fetal  rate.  Usually 
it  falls  10  to  30  beats,  but  the  rate  is  easily  increased. 

As  Ballantyne  remarks,  the  physiological  transition  from  the  fetal  to 
the  postnatal  form  of  circulation  is  no  doubt  very  rapid,  but  the  ana- 
tomical transition,  evidenced  by  the  obliteration  of  the  lumina  of  the 
ductus  arteriosus,  foramen  ovale,  umbilical  vessels,  and  ductus  venosus 
may  not  be  complete  for  some  days  or  even  weeks. 

Raspiratioil. — Respiratory  movements  of  the  newborn  are  at  first 
abdominal  and  become  thoracic  only  as  the  lungs  expand.  It  is  a 
question  whether  the  use  of  the  abdominal  binder,  by  impeding  the 
movements  of  the  abdominal  muscles,  stimulates  or  retards  the  full 
development  of  respiration.  The  healtliy  full-term  infant,  so  soon  as 
its  nostrils  are  free<l  from  mucus,  can  breathe  with  the  mouth  shut  and 
fretjuently  does  so.  Persistent  failure  on  the  part  of  the  infant  to  close 
the  mouth  during  respiration  indicates  some  abnormality  in  the  nose 
or  throat.  The  respiratory  rate  of  the  newborn  is  relatively  high — from 
.%  to  45  per  minute — but  as  the  lungs  expand  it  gradually  falls.  The 
condition  known  as  atelectasis  may,  in  premature  and  weak  infants, 
be  the  cause  of  delayed  aeration.  The  first  cry  of  the  infant  plays  an 
important  part  in  expamling  the  lungs. 

Tlie  full-term  infant  is  able  to  suck  vigorously.  The  fact  that  the 
infant  can  close  its  mouth  on  the  nipple  and  keep  the  mouth  closed  for 
some  moments  shows  that  no  patliological  condition  of  moment  exists 
in  the  nose  or  throat.  When  the  baby  <lrops  the  nipple  to  cough  or 
becomes  restless  and  disturlxHl  during  the  effort  to  nurse,  abnormality 
or  ilLsea.se  in  the  respimtor}'  tnict  should  be  suspected,  and  a  proper 
examination  made. 

The  Temperature. — ^The  temperature  of  the  fetus  within  the  uterus 
has  been  ascertaineti  by  measurement  to  be  above  100°  F.  The  average 
temperature  of  the  newborn  is  99.5°  to  100.2°  F.  There  is  a  daily  fluc- 
tuation from  one-tenth  to  three-tenths  of  a  degree.  The  temperature 
of  the  newborn  falls  after  the  first  bath,  and  it  must  vary  greatly  in 
accorriance  with  the  precautions  taken  or  the  lack  of  care  in  preventing 
exposure  to  cold.  It  is  not  definitely  known  how  low  the  temperature 
of  the  newborn  can  fall  and  not  occasion  death,  hut  in  my  observation 
a  newborn  child  was  exposed  on  a  winter's  night  for  several  Ijours, 
and  survived. 

Kidney  Action. — Ferroni^  examine<l  the  urine  of  ninety-two  newborn 
infants  during  the  first  week  of  life,  an<l  believes  that  the  character  of 
this  urine,  the  anatomical  arrangement  of  the  kidneys  and  the  mechanical 

1  AnnaU  dl  Ost.  e  Gin.,  1902,  p.  75.      . 
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contlitions  in  the  circulation  of  the  newlwm  show  that  a  tnie  kwlney 
filiictioi)  cfJuM  not  have  lieen  [jresent  in  intrauterine  life.  A  genuine 
secretion  of  urine  does  not  lake  place  until  the  thini  t\uy.  After  the 
fourth  (lay  renal  function  is  eHtal>lLsiie«l.  Nevertheless,  Ballantyne 
beheve^i  that  there  is  no  r(M)Tn  left  for  floubt  that  the  fetal  ki<]neys 
are  at  least  occasionally  active  iluring  fetal  life.  Albumin,  east^,  and 
uric  acid  are  frequently  present,  and,  in  a  few  cases,  sugar  majr  be 
iletectetl.  The  speeiHc  gravity  of  the  urine  varies  Ijetweeii  1004  and 
1010.  Wlieii  the  st>eeific  gravity  Ls  lower  the  imne  is  less  acid  and  the 
albumin  and  casLi  disappear.  In  ten  cases  Fcrroiii  examined  the  urine 
of  tlie  newborn  by  cryascopy.  The  results  gave  a  proportion  of  l.o7. 
The  urine  of  six  newborn  Infants  was  studied  to  a^^rtain  its  to?cic 
effects,  ^rhls  was  found  to  lje  greater  than  that  of  the  urine  of  older 
nursing  chiMren  or  of  (>artly  grown  chililren  or  ailults.  The  greatest 
degree  of  toxicity  was  present  on  the  tliird  or  fourth  day. 

Stomach  BJid  Intestmefl. — The  stomach  is  comparatively  small  and 
is  more  vertical  than  in  tlie  adult.  Rotch  {Pediairica)  shows  a  stomach 
with  a  capacity  of  2o  c.c,  (f  oz.),  while  the  infant  weigheil  25tW  gtns, 
(oj  lbs.).  The  pylorus  is  sitnatetl  immediately  in  front  of  the  first 
lumbar  vertebru.  Anteriorly  the  stomach  Ls  in  contact  with  the  left  under 
surface  of  the  liver,  while  posteriorly  it  lies  against  the  anterior  surface 
of  the  spleen.  The  relation.s  indicate,  in  pnrt,  the  difference  in  its 
position  in  early  infiney  from  those  describefl  in  chiklhoorl.  'Hie 
greater  cur\'ature  is  over  the  tmns\'erse  colon,  which  is  often  not  definitely 
transverse.  TIae  whole  intestinal  canal  is  loosely  attache<i  to  the  fmsterior 
wall  of  the  abdomen.  The  large  intestine  is  more  freely  movable  than 
the  small.  The  appeniix  at  birth  usually  measures  from  3  to  5  cms, 
(1  to  2  in.)  in  length. 

The  newborn  baby  gives  evidence  of  the  condition  of  the  intestines 
by  the  passage  of  meconium.  This  is  made  up  of  swallowed  liquor 
amnii,  lanugo  hairs,  vernix  casicosa,  epithelial  cells  from  the  skin  and 
intestinal  muca-*a,  bile,  mucu-s,  succils  entericus,  and  pancreatic  secre- 
tion. The  al^sence  of  bile  indicates  olistnictton  of  the  bile-ducts. 
Micmscopically,  blooil  corj)uscle3  ami  crystals  of  bilirubin  and  bili- 
venlin  are  found. 

Weight  of  Organs. — Ijegou'  has  investigated  the  proportionate  weight 
of  the  various  organs  of  the  newlmni.  The  upper  extremities  are  in 
the  siimc  relation  to  the  body  i\s  in  the  aflul(»  Init  the  lower  extremities 
ore  much  le.^'^  ilevelopeiL  llie  heart  weighs  re!ati\'elv  one-fourth  more 
than  in  the  a4iult;  the  liver  is  one-thinl  larger.  The  proportion  between 
the  size  of  the  spleen  and  that  of  the  remaimler  of  tlie  l>ody  in  the  fetus 
at  \^t\n  is  the  same  as  in  the  ailult.  "^rhe  kidiievs  are  one-thini  larger 
than  in  the  adult,  and  at  seven  months*  gestation  the  suprarenal  capsules 
art*  pro|>ortinnally  fifteen  times  greater  than  in  the  adult  individual. 
From  the  sixth  month  on  the  brain  of  the  fetus  is  larger  in  proportion 
than  tliat  of  the  adult.     Tlie  thymus  gland  is  relatively  lai^  and  varies 
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weight  from  R  io  13  pms.  (2  to  3|  dr.),  iU  relationslnp  to  t]ic  bcxly 
eight  is  1  to  2.W  to  I  to  ;j.50. 

Influence  of  Nursing. ^llie  act  of  surkin^  culls  for  IncrenatMl  respir- 
atury  effort  an<l  so  furthers  the  mifoUIingof  thf  knifes,  while  the  uiove- 
Diptvt  of  sciicking  assists  iiHllrect])'  in  promotirg  tlie  e.staMi^hment  of  the 
tm'ululum.  While  we  recognize  nursing  as  nn  impc^rtiiiit  apent  in 
nruuKitiii^  the  interest  of  the  inotlierj  we  imist  not  furtjet  thfit  jisiile 
^*m  the  c|ne.stiun  uf  nutrition  nursing  has  v;diie  in  estjibiinhing  the 
«Hsentiiil  funcMons  of  re.spiriition  uinl  eireiilutioii  in  the  infant 

Care  at  Birtll. — The  chanj»t*  in  tlie  infant's  siirroiintiinfjs  whieh  hirth 
produces  must  untler  the  best  eomlitions  tje  \'ery  great.  Care  shuukl 
ije  Uiken  llmt  the  rofim  be  suitably  wa.rni»  the  infant  wnipped  in  a  warm 
Wanket  ami  given  artifieial  heixt,  "While  the  hot-water  bafc  '"^  ordinarily 
aiiflicietit  it  must  l)c  remembered  that  if  the  infant's  body  be  moist  or  tlie 
boK  leaks  u  severe  burn  may  result.  It  is  safer  to  surround  the  newborn 
infant  with  warmth  wliieh  is  [lerfectly  chy. 

.\s  the  bIfKKJ  of  (he  newborn  is  excessive  in  liemoglobin  it  lias  no 
immediate  nec<l  of  re,spinition,  after  the  uct  is  onee  e.4tab]L^;heib  to  main- 
tain  oxygenation.  Hence,  the  head  nmy  lie  eovere<l  with  a  wmp  of  light 
flannel  e.\tending;  over  the  greater  portion  tjf  the  heat!  and  face. 

Tlir  nseptie  eare  of  the  coni  is  a  matter  of  inimeiMate  importance, 
tnd  is  aceompllshe<l  by  ]igating  it  firmly  antl  Ity  wrapping  the  stump 
in  sterile  pi uze.  The  vessels  of  tlie  conl  .sometimes  slip  within  the 
lipiture  and  secondary  hemorrhage  may  re.sult.  An  adilitional  liga- 
tupp  may  be  rpt|uired.  Care  stionhl  Ije  taken  in  bathing  the  baby  that 
rifitlier  bath  sponges  nor  bath  water  come  in  contact  with  the  eonl, 
w  sterility  is  maintaineri  for  a  longer  per]o<l  when  it  i.s  kept  ilry  and 
albwed   to  mnmmifv, 

'Hie  eyes  must  Ijc  thished  with  boric  acid  Hohitioiu  A  2  per  cent, 
silver  nitrate  or  argjrol  from  1  to  iO  jwr  cent,  may  be  usetl  if  there  is 
any  question  of  gonorrheal  infection. 

ilie  nnonth  may  l>c  washed  witli  boric  ticid  solution.  That  respiration 
may  be  niiimpeiled  the  nurse  mu.st  see  that  the  nostrils  and  month 
»rt  free  frtjrn  mucus.  The  effort  fretjuently  made  to  remove  mucus  by 
iii^rtitig  the  finger  wrapped  in  soft  lin(*n  may  fail  and  instead  retained 
mucus  may  be  earrieti  farther  into  the  respiratory  passages.  Both 
dreulation  and  respiration  will  be  aided,  where  these  functions  are 
»lowly  establishes!,  if  the  infant  l)c  held  for  a  moment  head  down- 
warrl  and  the  tnmk  gently  folded  on  itself  anteriorly. 

The  secretion  of  urine  will  l>e  facilitated  by  giving  water  freely, 
Ihiw  krSMMiing  the  danger  of  uric  acid  infan-tions  and  also  one  source  of 
high  temperature  which  i.s  seen  in  infants  who  pass  only  a  small  amount 
Iff  arine. 

'Hie  common  practice  of  oiling  the  newborn  infant  to  further  the 
fvinoval  of  the  %Trnix  from  its  skin  is  advantageous  if  combined  with 
grade  nuLs-tage  of  the  whole  botly.  Tlie  first  bath  of  the  newborn, 
tmlfxNeaiitiou.Hly  employed,  may  l>e  a  source  of  infection  at  the  umbilicus, 
*yrs,  or  moutht  or  of  such  exposure  as  to  bring  about  an  attack  of 
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pneumonia.  A  newborn  infant  should  not  be  tubbed,  but  kept  between 
the  folds  of  a  flannel  apron  and  bathed  by  sponging  or  rubbing  with 
absorbent  gauze  or  cotton.  Separate  pieces  of  cotton  or  gauise  should 
be  used  for  the  face  and  head  and  for  other  portions  of  the  body. 
Bath-water  should  preferably  be  sterile,  of  moderate  temperature,  ami 
the  soap  employed  should  be  as  pure  ns  possible.  If  a  newborn  infant 
be  rapidly  and  skilfully  bathed,  with  light  massage,  the  whole  process 
conduces  greatly  to  the  stimulation  of  its  vital  functions.  If  this  be 
badly  done  serious  injury  may  be  the  consequence. 

The  healthy  newborn  infant  gives  abundant  evidence  of  its  normal 
condition.  It  cries  but  little,  and  only  when  disturbed.  Its  sucking  or 
grunting  sound  gives  evidence  of  its  physical  contentment.  Its  roseate 
color  and  the  warmth  of  its  body  show  a  good  circulation.  Its  pow^er 
to  swallow  ami  to  suck  ami  its  vigorous  cry  denote  its  strength.  Its 
disposition  to  sleep  when  undisturl)ed  gives  evidence  that  its  nervous 
system  is  not  harassed  by  pain,  cold,  or  other  discomfort. 


THE  PREMATURE  INFANT. 

From  viability  at  twenty-six  weeks  to  full  term  an  infant  is  said  to  be 
premature.  As  the  premature  infant  Is  less  vigorous  than  the  full-term 
infant,  it  sustains  birth  pressure  less  perfectly.  In  premature  lalwr  the 
membranes  nipture  before  dilatation  is  complete  ami  infection  is  more 
likely  to  occur.  Abnormal  presentations  expase  these  infants  to  the 
added  manipulation  necessary  to  effect  delivery.  Many  of  the  causes 
which  terminate  pregnancy  before  full  term  in  the  mother  are  conditions 
which  render  the  infant  feeble.  Those  dLsejises  which  produce  wasting 
and  weakness — e.g.y  tuberculosis  and  syphilis — in  the  mother  naturally 
weaken  the  child.  Acute  infections,  svich  as  typhoid  fever,  which 
attacking  the  mother  bring  on  labor,  also  affect  the  infant.  Premature 
separation  of  the  placenta  with  intrauterine  hemorrhage  must  necessarily 
depress  the  infant  The  causes  enumerated  are  sufficient,  aside  from 
the  prematurity  of  the  infant,  to  render  it  more  feeble  than  normal  and 
to  make  a  prognosis  of  its  survival  guarde<l. 

Premature  infants  are  more  susceptible  to  the  depressing  influence  of 
cold,  and  also  to  infection  than  are  full-term  infants.  As  Ballantyne 
has  pointed  out,  the  circulation  of  premature  infants  is  unsatisfactory 
because  it  is  partly  fetal  and  partly  neonatal,  the  foramen  ovale  ami  the 
ductus  arteriosus  tending  to  remain  patent  longer  than  is  normal  in 
infants  bom  at  term,  and  in  consequence  the  two  blood  currents  are 
incompletely  separated. 

The  conditions  which  predispose  the  newborn  infant  to  infection 
have  been  mo.st  fully  stated  by  Fischl.*  Foremost  among  them  Ls  the 
fact  that  phagoc^'tosis  is  much  less  marked  than  in  later  life,  owing 
to  the  undeveloped  condition  of  the  lymph  nodes,  spleen,  and  bone- 

1  Tnit^  det  nuU.  de  I'Eaf.,  par  Gmocher  aad  Comby,  T.  t.  p.  27. 
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marrow.  The  desquamation  of  the  epithelial  cells  covering  the  skin 
ami  mucous  membranes,  as  first  noted  by  Epstein,  decreases  the  power 
of  these  organs  to  resist  the  entrance  of  bacteria,  and  to  this  the  incom- 
plete development  of  the  corneous  layer  of  the  skin  (Hulot)  also  con- 
tributes. ITie  protective  power  of  the  blood  is  much  less  marked  than 
in  a<lults;  and,  finally,  the  closure  of  the  umbilical  vessels  is  apt  to  be 
incomplete,  and  thus  an  entrance  point  for  bacteria  is  present. 

Premature  infants  are  also  very  susceptible  to  <Irugs,  and  the  quantity 
which  would  be  safely  borne  by  a  full-tenn  infant  may  destroy  life. 
Observers  have  noted  the  extreme  susceptibility  of  premature  infants 
to  poisoning  with  bichloride  of  mercury  or  carbolic  acid  when  used  as 
a  wash. 

It  is  not  the  absence  of  weight  of  the  premature  infant  alone  which 
determines  its  vigor  or  its  possible  survival.  Some  of  the  smallest  prema- 
ture children  have  developed  best,  llius,  Jartline*  reports  the  survival 
of  an  infant  bom  prematurely  weighing  two  pounds.  Shepherd  saw 
a  similar  case.  Mansell'  reports  the  survival  of  a  premature  infant 
weighing  at  birth  eighteen  ounces,  and  in  my  own  observation  twins  were 
bom  prematurely  whose  mother  had  been  weakened  by  pneumonia. 
Tlie  boy  weighed  a  little  more  than  three  pounds,  the  girl  about  two 
and  three-quarters.  These  children  have  lived  to  be  ten  years  old,  and 
are  vigorous  and  well  developed. 

Adriance*  ascribes  the  weakness  of  premature  infants  to  deficient 
production  of  heat  and  the  fact  that  the  functions  of  the  lungs  are 
pooriy  performed.  In  forty  premature  infants  under  his  observation 
twenty-four  died.  Thirteen  of  these  had  some  accident  or  disease  which 
could  be  referred  to  the  prematurity  of  the  infants  alone. 

In  deciding  if  the  infant  is  premature  we  must  not  rely  exclusively 
upon  the  weight,  tlie  appearance  of  the  nails  or  hair,  or  other  superficial 
criteria.  The  length  of  the  infant  is  far  more  reliable  as  a  basis  of 
jmlgnient.  A  viable  and  premature  infant  will  be  at  least  31  or  32  cm. 
in  length.  Other  criteria  must  be  in  keeping  with  this  abnormal  lack  of 
development  in  length. 

Treatment.— The  treatment  of  these  infants  must  liegin  with  the 
coroluct  of  premature  labor  by  the  obstetrician,  who  must  exercise  care 
to  prevent  pressure  and  infection. 

Premature  infants  are  very  susceptible  to  the  change  in  temperature 
which  follows  birth.  Ilie  rectal  temperature  of  a  fetus  in  the  uterus 
Ls  0.2  degree  higher  than  that  of  the  uterus  itself.  Under  the  most 
favorable  circumstjinces  the  premature  infant  at  birth  is  expased  to  a 
clrnnge  of  temperature  of  20°  F. 

To  avoid  chill  a  warm  blanket  should,  if  possible,  l>e  thrown  over 
the  infant  so  soon  as  it  is  expelled  and  even  i>ef()re  the  cord  has  been 
lifpited.  If  the  infant  is  born  in  breech  preset»tation  the  trunk  and 
lower  extremities  should  be  wrapped  in  warm  sterile  flannel  or  other 

1  BriUah  Medical  Jonrnal,  1902,  vol.  i.  p.  6M. 

«  IWd..  11W2.  vol.  I.  p.  773. 

>  American  Journal  of  tbe  Medical  Sciences,  1901,  vol  czzi.  p.  410. 
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warm  and  sterile  material  (Fig.  I).  Immediately  after  birth  the  prema- 
ture  infant  slionkl  be  placeit  in  a  warm  receptacle  and  artiHcriul  heat 
plftce<t  about  it.  R'^pt'cial  care  i-s  neeessiiry  to  protect  tJie  premature 
infant  against  drinifjhts  of  coltJ  air,  A  preinatiirv  infutit  shouM  not  lue 
batlied  immiNliately  after  birth,  as  in  Itie  orilinary  bath  exposure  ia 
inevitable,  ami  these  infants  do  not  resist  infec-tion  so  well  as  infants 
born  at  term. 

PhysiciJins  and  nnrses  shnnKI  nvniil  handHng  siirh  infants  with  cold 
hanits.  It  will  not  do  to  tru.'it  to  seiisalions  in  estimating  Ihe  teniperature 
of  wateror  the  air  of  the  room,  but  the  thernionieter  should  be  constantly 
employ  eth 
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Incutj&lor.  fthDwlnff  Intaat  tncLdafcd  with  cotltjn. 

Dtmb.— -In  <!ressing  the.se  Infuntfj  the  first  eare  of  the  physiciaii  must 
be  that  the  dress  be  thick,  warm,  comfortable,  quickly  uppiie<l»  and 
ea.sily  changed.  A  warm  blanket  should  lue  used  over  the  infant  l>efore 
the  con!  is  cut.  Hie  infant  may  t>e  gently  but  thoroughly  clcaneiJ 
Inmenth  a  warm  blanket  by  wiping  and  gently  nifjbing  the  skin  with 
sterile  c<»tton  anointeii  with  sterile  olive  oil.  A  dressing  of  sterile  gauze 
or  cotton  may  l>e  retained  upon  the  stump  of  the  umbilical  cord  by  a 
flannel  alMlominal  hinder. 

I  prrfer  to  haie  the  t>ruad  abdominal  binder  applied  and  then  dress 
the  infant  in  a  loose  gown  or  sack  of  flannel^  without  sleeves,  which 
fastens  about  the  neck  and  which  b  gathered  below  the  limbs  like  a 
hag  (Fig.  2). 
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In  such  clothing  llie  infant  can  move  freely  without  exposure  to  the 
■ir.  Ahsi>rberit  cotton  ati<i  sterile  giui7.e  may  Ijc  pUfe<I  over  the  orifite 
of  Ihe  urctlini  ami  over  the  aniis  to  receive  the  dwcliar^'s  of  Tiriiie  ami 
feces.  At  the  lime  of  birtli  it  is  well  to  Hush  the  eyes  gently  willt  sterile 
wutrr  OT  dihile  solution  of  iHjrie  acid  Cred^  soUition  of  silver  nitrate, 
2  jier  cent,,  shoulil  l)e  ase<l  in  miitemity  hospital  oases.  The  mouth 
nuiy  l>e  ^ntly  hut  thorouffhly  dean>iwl  with  tlie  softest  linen  ihpped 
in  4  piT  cent.  iKJrie  aciil  sohitiun.  The  inf:iii(  should  be  driven  a  tea- 
spoonful  of  warm  water  ils  often  as  it  will  take  it. 

Intabators.^A  very  important  r|Ue.stion  in  the  cape  of  these  infants 
is  the  selectiun  of  a  suitable  receptacle.    Tliis  must  U'  so  arranged  that  a 


Fit,    2 


fairly  pot)!$tant  artificial  heat  can  be  maintained.  For  (he  first  twenty-four 
!uiufs  O-")*^  R  arc  desirable.  Unless  the  infant  shows  evidence  of  depres- 
sion fnirn  this  temperature  it  may  l>e  contimieil  for  sevend  days.  The 
If  in  pern  In  re  may  gradually  Iw  lessened  until  H)°  V,  arc  reachcfJ.  It  is 
u.tijiit  when  possible  to  place  premature  infant-s  in  incubators,    'lliese  varv 

elulxinition.  As  with  other  medical  appliances,  the  simplest  are  mast 
:ory<     Ingenious  and  eom]>ficatetl  incubators  have  l»ecn  deviscfl, 

;ny  rtf  which  have  apparatus  for  supplying  oxyf»cn  tn  the  infant  in 
swidition  to  heat.  'Hic  disaflvantage  of  elaborate  incid>ators  lies  in 
their  tennU'n<'v  to  t»e  infected  on  the  inner  surface.  Those  which  are 
\\ra.Ux\  by  pa5  do  not  furnish  a  favorable  ntmosphere  for  tlie  infant.  Such 
incubators  are  exten.sively  ncivertised.  but  are  of  little  pmclical  value. 
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If  a  permanent  ineiiKator  \w  tlesircd  I  have  had  excellent  results  wit 
the  use  of  Auvard's  ;^imple  one  (Fi^.  3).  TliLs  consbts  of  a  cubical 
box,  acrusd  three-fourtli.s  of  ■which  cxtemis  a  Ix'itli.  Tliere  h  free  cotn- 
munication  Ijetweeii  the  iiir  chtimljcr  ticneuth  the  tM?rtb  iitifi  the  lK*rtfi 
itself  by  the  open  spiiee  left  where  the  flonr  fif  the  l>ertb  «!oes  not  meet 
the  fippanite  wall.  Benentli  the  l>erth  are  placed  copper  ciins  filled 
with  [uit  wnter.  I  have  FuiMid  that  if  one  of  tbcie  cutis  Ik^  clmn^'d  each 
hour  a  temperature  of  over  9()°  F.  is  readily  maiiitwined.    A  .suiall  trap- 
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li:iCUtw|ur  ^buwiiig  liol-it'ditr  uius  eiridamuigamfnl. 

tloor  in  the  side  of  the  Im>x  fartliest  from  the  openin^r  into  the  lierth  per- 
mits air  to  t'nter.  pass  over  the  eo|)per  cans,  miij  rise  to  the  cbitd  lyidj^ 
in  the  liertb.  At  the  opposite  extremity  from  the  space  where  warm  air 
arises  a  copper  tul»e  an  inch  or  more  in  diameter  is  pa^wed  throii)jh 
the  roof  ttf  the  box.  This  tiilw  may  contain  a  small  revolving  fun  kept 
in  motion  by  the  constant  sttvam  of  heated  air  which  finds  efrre&s 
through  the  UiIh^  As  the  fan  is  delieate  and  likely  to  bn^ak  ilown  I 
have  di.scarded  it^  usiug  the  simple  tube  alone.     A  constant  circulation 
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of  air  Is  thus  maintiiineii  \n  tUe  simplest  manner  possible.  Tbe  roof  of 
the  hox  next  the  tiil»c  Ls  lar^ly  of  plasR.  heneatli  vvljk-Ii  ti  (htrnunueter 
is  fiistenctl.  'Hie  Ikjx  NhouM  not  l»e  plncvd  upon  tlie  Hoor  of  the  room, 
but  upon  a  table  or  two  t'hairs,  and  if  (iesirefl  it  may  be  placed  near  a 
wimJow  or  ventilator  eommunicating  with  the  outsifie  air  to  secure  the 
IkTst  possible  air  for  the  infant. 

If  a  simple  inenbiitor  Iw  not  available  an  excellent  substitute  can  lie 
impwtvUed  bv  tfikin*;  the  ordinary  wicker  dnthe^-ba.sket  in  whir-h  clean 
linen  is  eommonh*  place<i  (Fi^.  4),  Seveml  cans  filled  with  hot  water  or 
tightly  corke<l  birttles  should  Ik"  placed  upon  the  bottom  of  tbe  basket, 
A  litr^ge  warm  blanket  folded  seveml  times  should  line  the  floor  antl  m\vs 
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of  the  bttsket  above  the  buttles.  A  thermometer  should  !«•  tied  to 
the  iimtde  of  the  iMisket.  so  that  it  can  Ik'  readily  seen  and  nietusure 
tlir  temperature  of  the  Interior  of  tbe  Imsket.  Additional  blankets 
may  Ite  u.simI  to  line  the  ba.^ket  tliorou^hly  ami  a  blanket  of  me<linra 
weight  Kituuld  lie  phice^l  over  it.  The  infant  should  U'  placed  upon 
lite  blanket  in  the  Uisket  above  the  eans  or  botth\s.  Snffieient  .space 
dhoiihl  l>e  left  in  the  eoverinff  to  permit  the  free  entrance  of  air.  The 
hu.skri  .should  Ih'  plaoe^l  \\\nm  a  high  table  in  a  well -ventilated  rmm\ 
ami  not  emwiled  into  a  rorner  or  over  a  register,  A  temperature 
cri  fHP  F.  or  more  mjiy  l>e  reiulily  maintained  with  this  simple  device 
bj  clumping  otie  or  two  of  the  bottles  in  tlie  l>ottnni  of  the  ba.sket  at 
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regulur  intervals.    If  de-sirwi  a  hot-water 
be  plai^^l  ill  the  basket  next  the  itifant 
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?f|  is  almost 

\i\y  lilted,  and  answers  every  practieal  purjiose. 


invariHlJl^'  uvailahle,  i-s  reauilj  lilted,  an 

While  theoretically  it  woulil  lie  desiralile  to  supply  the  preuiature 
infant  with  oxygen,  prnftically  it  is  difficult  to  curry  out  ami  rarely 
lieces-sary.  With  the  biisket  incubator  it  would  lie  diffictilt  tu  iiitrtxlut-e 
oxvfjeii  gas  witliin  (he  luisket  in  sufficient  quantity  to  I>enefit  the  chihL 
Pra^'tii-aUy,  if  the  air  of  the  room  Ix*  kept  fresh  and  nut  above  70°  F., 
and  die  blanket  lie  not  too  closely  iipplied,  the  infant  will  obtain  oxygen 
aulTlcient.  In  inild  weather  the  bhuiket  covering  the  basket  may  be 
discanletl  if  the  infant  does  well 

atimnlation. — Pretnatiire  infants  require  stimulation  so  soon  as  lx>m. 
From  two  to  Hve  drops  of  the  l>est  brandy  or  whiskey,  in  two  lirachnut 
of  water,  are  sufficient.  Other  stiimiU  are  not  appropriate  and  seldom 
useful. 

Feeding^. — The  probletn  of  feeding  the  premature  infant  is  especially 
difficult.  The  infant  has  at  first  not  sufficient  stren^h  lo  nurse,  nor 
cj(n  it  lie  taken  from  its  recept^icle  to  the  mother  without  ilangcr.  It 
is  often  so  feeble  that  it  cannot  wait  for  the  mother's  milk  to  form, 
but  must  l>e  fed  within  a  few  hours  after  birth, 

WHiere  the  mother's  milk  [a  available  and  pnimptly  ami  fpcely  secreted 
it  may  l>e  used  by  extracting  it  with  a  breast  pump,  keeping  it  at  a 
suitable  temperature — OS"  to  100°  F, — and  feeding  it  to  the  infant. 
This  is  done  by  partly  filling  a  basin  with  hot  water  ami  placing  in  the 
basin  agra<luated  glass  alrea<ly  heateib  Tlie  milk  is  then  piimpe*l  from 
the  mother's  breast  into  the  heated  ghiss  an*!  taken  immediately  to  the 
infant  Some  prefer  to  disciird  the  j^lass,  placing  the  ball  of  the  breast 
pump  containing  the  milk  in  hot  water  so  soon  as  (he  milk  is  e\-lractetb 
It  is  well  to  thoroughly  examine  breast  milk  in  these  cases  to  be  sure 
that  it  contains  sufficient  nourishment  for  the  infant. 

As  a  substitute  for  breast  milk,  the  white  of  egg  in  water,  whey, 
cows'  milk,  well  diluted  and  pn.^digested  or  mudlheil,  or  chicken-broth  are 
available.  Alinimen-water  shoulil  lie  prepared  widi  the  white  of  an  aUso- 
lutely  fresh  egg  in  H  ounces  of  boiled  water,  and  a  little  salt  may  lie  adde<l 
or  it  may  be  slightly  sweetenetl  witii  milk-sugjir.  Albumen-water  may 
with  advantage  l>e  combined  with  barley-water  in  many  cases.  In  nsing 
cows*milk,  if  the  infant  be  feeble,  whey  should  Ite  ma<leortliedilute*l  milk 
should  Iw  partially  paricreatiaed.  1(  will  be  rememliered  that  at  eerlain 
stiigps  in  this  process  the  milk  may  iH'conie  bitter  and  unpalatable.  It  is 
well  to  l>egin  with  a  very  moderate  degree  of  heat,  thus  partially  ilipesting 
the  milk  until  the  infant's  powers  of  assimilation  have  lieen  testetl.  If 
the  infant  fur  its  age  lie  stunly  the  physician  may  decijle  to  try  milk 
which  is  not  prciligested.  Then  mofJified  n>ilk  of  low  percentage  should 
be  employed,  and  such  a  formula  as  fat  1,  sugar  7,  proteid  0.50  is  useful. 
Townsend'-*i  first  formula^  is  as  follows:  Top  mtlk  from  quart  Iwttle, 
1  ounce;  water,  10  ounces;  lime-water^  1  ounce;  sugar  of  milk,  1  ounce. 

■  Arcblresor  Pudlntrtcs,  \m.  vol-  rtU. 
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Tim  may  lie  increased  !us  neetied.  In  somr  rases  freshlv  riiiide  chickeu- 
bixith  ;>kiniiiie<]  will  l>e  l>etter  digivsletl  thtiii  niilk.  It  niii^t  not  }:>e 
forgoltfii  thai  tlie  premature  infant  rettuirrs  a  coiupafativcly  large 
quantity  of  water  to  Hush  the  kidneys  and  intestinea  and  to  assist  in 
starting  the  processes  of  digestion  and  a.'isiinilation, 

The  (pmntity  of  footl  and  the  intervals  of  fee<Un|^  and  stimulation  are 
of  gneut  importante.  A  very  feeMe  infant  should  be  given  not  more 
tban  one  drachm  uf  food  in  the  Iw^inninj;  at  a  feeiling,  us  of  Tnwnsend 
hnnulu.  Food  and  stimulant  should  uUcniate,  the  infant  reeeivhi^  one 
of  the5*e  every  hour  or  hour  and  a  half.  As  the  premature  infant  has 
[vii  i<lea  of  day  or  night,  judgment  is  requisite  in  not  flisturhing  it  too 
rre*|Uenlly  and  yet  in  maintainiiijt^  its  nutrition  (Figs.  5  and  (5).  If 
the  infant's  color  Ije  good  and  it  is  resting  fjuietly  it  may  itsually  go  two 
uf  three  hours  at  night  without  disturlmnee.  It  will  soon  form  regular 
liahits  and  thus  learn  to  distinguish  night  from  day. 

To  administer  U^  to  preniiiture  infants  it  is  usually  liest  to  begin 
by  dipping  fixjtl  and  .stimulant  into  the  inuuth  wllh  a  pipette.  An 
(in)inan'  niedieirie  ilropper  which  has  l«Tn  thoroughly  cleansed  is  con- 
venient. A  long  pipette  having  a  glass  l>nlb  gmduat*'<l  is  very  usefid. 
FikkI  and  stimulant  should  I*  placed  as  far  back  as  possible  upon  the 
iiifjint's  tongue  so  that  the  reflexes  of  the  pharynx  may  he  excited 
aiw!  deglutition  result.  As  the  infaiit  g-ains  in  strength  a  stiTall  mliluT 
nif>t*le  may  b*^  plactMl  upon  a  smidl  bottle  an<l  it  may  suck  this  nipple, 

I  'Die  rubtxT  bidb  of  a  metlieine  ilropjXT  piercctl  with  several  needle 
holes  often  ser\TS  a  useful  purpose  in  tlds  feeding.  Towjsend  has 
iwd  a  glass  tube  ivith  a  nipple  on  one  cml  and  a  rubber  bulb  on  the 
Mher. 
Few  prenmlurc  infants  art;  so  weak  that  they  caiuiot  be  made  to 
swallow  by  patient  but  gentle  manipulation.  Where  such  attempts  are 
unsuccessful,  food  and  stintuhuit  may  It*  intro(iuce<l  into  the  stomach 
hvgavage.  A  small  soft  catlieter  (12  to  16  American  scale),  previously 
warmed,  may  be  pa.s.He<l  into  the  esophagus  through  the  nostrils  or 
tiirwiiy  through  the  mouth;  a  funnel  Iteing  attached  to  this,  the  desired 
food  and  stimulant  con  lie  put  into  tf-e  stomach.  In  all  cases  where 
ffvding  Is  done  by  gjtvage  it  i^  esseniiul  that  the  infant  stiould  not 
he  overfed;  anfl  as  the  aniofitit  of  food  given  seems  so  small,  the  inirse 
I  iifleu  in  her  zeal  overdf)es  it.  The  bowel  of  the  premature  infant  is 
^K  rarely  available  its  a  means  of  nutrition.  'Ilie  lower  bowel  is  often  jiartly 
^Hfillnl  with  meconium^  anrj  absorption  in  these  cases  is  less  ready  and 
^■Ktoeessful  than  in  older  infants  arid  children, 

^H  An  »ti>:ilijirv  methoij  of  feeding  a  premnture  infant  consists  in  the 
^f  llrfr  of  nils  and  fats  by  inunction.  I  have  foiuid  by  experience  tlial  the 
I  addition  of  alcohol  uv  aromatic  spirit  of  ammonia  to  oil  renders  it 
more  rewtjily  absorlw-d;  from  1  to  4  drachms  of  a  mixture  composed  of 
'  2  parts  olive  oil  and  1  part  alcohol  can  l>e  introtluced  throogh  the  skin 
^H by  p'lifje  m!issMgi\  Puil-liver  oil  woulij  l>e  especially  valuable  in  some 
^1  HLM^  if  its  unpleasant  and  abiding  oi]or  did  not  make  its  use  almost 
itnpoMible.     Inunctions  with  oil  may  \yt    practised    once  or  twice  in 
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twenty-four  hours  ami  have  th^  adthtioiial  advantage  tlml  the  inassape 
which  Bct;ompaiues  the  iriiiiictions  stimiihites  tlie  infant's  eircnihitioii, 
and  its  ussiinilutiuii.  Sia-h  niiussu^  ishouUl  be  done  Iwneath  a  ttannel 
sack  and  without  exposing  the  jiifiint  to  the  external  air. 

The  care  of  the  intestine  hi  the  premature  infant  is  of  great  itnportunce. 
Meconium  Ls  fre*|uently  retainetJ  and  the  development  of  tligcstion 
retanJed  througli  shi^ish  aetion  of  the  intestine.  I  have  foniid  daily 
irrigation  of  tlie  Itowels  with  et^ual  parts  of  normal  salt  solution  anil 
boiletl  water  of  espeoial  value.  This  mtist  l>e  not  less  than  IW  R.and 
should  l>e  ^fiven  with  a  funnel  and  not  witli  a  piston  or  valve  s\Tiiifie, 
It  should  be  done  at  a  rej^ular  time  when  it  Ls  desirable  to  have  the 
bowels  move.  Oceasionally,  it  Ls  uecessiiry  to  do  this  twice  in  twenty* 
four  hours,  hut  CAre  must  be  taketi  not  to  irritate  the  intestinal  niuca»t» 
tnenihmne.  In  causes  where  the  bowel  heeome.s  irritable  salt  solution 
may  be  replaced  by  two  ounee-s  of  warm  oli\e  oil.  ThLs  will  encourage 
Ik  movement  of  the  baweU,  antl  a  little  of  the  oil  may  l»e  retaineil  to 
advnntai^. 

In  the  jE^neral  care  of  premature  infants,  patience  and  good  sense 
are  of  the  greatest  importantT.  The  premature  infant  shouM  not  lie 
removes!  frt>m  the  inculxitor  until  it  has  attiitneil  the  age  of  normal 
development  and  continues  to  gain  in  weight  and  vigor.  With  some 
mothers  it  Is  difficult  to  maintHin  a  good  secretion  of  milk  without  the 
stimulus  of  the  infant's  nursing.  Besides  the  physiejil  there  is  to  some 
extent  a  psychieal  element  in  the  presence  of  the  infant,  and  when  this 
is  lacking  the  supply  of  milk  tuay  diminish  or  cease.  Cure  should  be 
taken  to  explain  to  the  mother  that  the  enforced  aljsenee  of  the  infant 
will  terminate  as  soon  as  possi!)le,  ami  she  should  be  encounigetl  to  hope 
that  she  will  be  enabled  to  nourish  the  infant  until  it  can  be  applieii 
ilirecdy  to  the  breast. 

As  the  infant  begins  to  gain  in  weight  its  oil  inunction  may  be  accom- 


panietl  by  general  massage  combined  with  massage  of  the  intestine,  gently 
given  for  twenty  minutes  or  half  an  hour.     'lliLs  develops  the 
stimulated  the  circulation,  and  improves  the  infants  nutrition. 


: 


Alisolute  regularity  should  be  obsened  iti  the  care  of  premature 
infants.  As  they  are  not  yet  sufficiently  developed  to  notiee  objects 
about  them,  this  care  is  more  easy  than  in  the  case  of  Infants  liom  at 
term.  Pn'mature  infants  in  inculwtors  properly  eared  for  usually  cry 
less  than  fulhterm  infants,  partlv  l^ccause  ihev  are  disturljed  so  little 
and  partly  because  they  arc  weaker.  To  care  for  such  an  infant  two 
uur?*es  are  necessary.  For  several  week^  the  infant  must  be  constandy 
watched,  and  this  is  almost  impossible  with  but  one  nuree»  even  though 
some  fricnil  or  relative  assists. 

It  is  not  infn?quent  for  premature  infants  to  lose  slightly  or  remain 
stationan'  in  development  for  a  short  time  after  birth.  So  long  as  the 
infants  stMength  Is  well  malntaineil,  its  movements  well  digested),  anil 
it  is  not  fretful  this  nee*l  occasion  no  alarm.  After  a  slight  pause  it 
will  iisuallv  commence  to  gain.  If,  however,  the  infant  loses  considerably 
or  fails  within  n  reasonable  time  to  gain,  then  some  essential  change  in 


THE  PREMATURE  INFAXT  33 

its  hygiene  must  be  made.  In  order  to  estimate  the  progress  of  such 
an  infant  it  must  be  weighed  at  regular  and  frequent  intervals.  It 
is  safest  to  weigh  the  incubator  with  its  contents,  and,  knowing  the 
weight  of  the  incubator  and  appendages  without  the  infant,  the  weight 
of  the  child  is  readily  obtain^.  If  this  is  impossible,  then  the  infant 
must  be  placed  upon  the  scales,  every  precaution  being  taken  to  avoid 
chill.  A  further  means  of  estimating  the  development  of  a  premature 
infant  consists  in  ascertaining  and  recording  its  length.  By  reference 
to  the  chart  (Fig.  6)  it  will  be  observed  that  a  considerable  increase 
in  length  accompanied  the  gradual  growth  of  the  infant.  It  is  not 
infrequent  for  an  infant  while  growing  in  length  to  remain  stationaiy 
in  weight.  If  this  be  known  the  failure  of  the  infant  to  gain  in  weight 
is  explained.  If  the  infant  does  well  it  may  leave  the  incubator  perma- 
nently when  it  has  come  to  full  term,  it  being  possible  to  secure  for  it 
adequate  protection  against  cold. 

The  chance  for  a  premature  infant  bom  in  the  spring  or  early  autumn 
is  somewhat  better  than  that  of  a  child  bom  in  winter  or  in  the  heat  of 
midsummer.  Premature  infants  are  so  sensitive  that  they  feel  extremes 
in  temperature  even  though  protected  by  an  artificial  environment. 
In  early  summer  the  lid  of  the  incubator  may  be  removed  and  the 
infant  may  be  given  sim  baths  at  a  temperature  as  nearly  as  possible 
that  maintained  by  artificial  heat. 

Prognosis. — A  physician  will  do  wisely  to  withhold  a  prognosis 
r^rding  a  premature  infant.  \\'liile  many  survive,  others  do  not,  and 
some  fail  without  appreciable  cause.  The  influence  of  infection  must 
not  be  forgotten,  as  it  may  be  the  cause  of  death.  Sudden  death  is  not 
uncommon  in  these  cases  and  nurses  should  be  wametl  of  this  fact  in 
undertaking  their  care.  Death  sometimes  occurs  in  convulsions,  but 
most  often  quietly  and  with  so  little  disturbance  that  the  death  of  the 
infant  may  not  be  recognize<l  for  some  time.  The  state  of  the  heart, 
the  power  of  digestion,  the  action  of  the  lungs,  and  the  influence  of 
infection  all  a£fect  the  prognosis. 


CHAPTER  II. 

ASPHYXIA  NEONATORUM  -ACCIDENTS  TO  THE  UMBILICAL  CORD. 
ASPHYXIA  NEONATORUM. 

By  the  term  asphyxia  we  understand  lack  of  oxygenation  of  the  blood 
with  consequent  accumulation  of  carbon  dioxide  and  its  poisonous 
effects  upon  the  nerve  centres.  Aiiphyxia  may  he  intrauterine,  the 
infant  perishing  before  birth,  or  it  may  become  apparent  after  the 
infant  has  been  expelled  from  the  uterus, 

Xntrauterine  Asphyxia. — Disease  or  premature  separation  of  the 
placenta,  prolongation  of  the  second  stage  of  labor  from  any  cause, 
or  death  of  the  mother  may  cause  intrauterine  asphyxia. 

Extrauterine  Asphyxia. — This  form  of  asphyxia  of  the  newborn 
commonly  arises  from  occlusion  of  the  umbilical  cord  through  coiling 
or  prolapse  of  the  conl  with  pressure.  Congenital  atelectasis  may  be 
associated  with  asphyxia.  It  sometimes  arises  from  the  inspiration  of 
mucus,  amniotic  liquid,  or  blood.  It  may  also  follow  birth  pressure, 
which  may  produce  cerebral  or  pulmonary  hemorrhage.  Its  effect  on 
the  future  health  of  the  infant  may  thus  be  most  important. 

Symptomatology. — Asphyxia  has  betm  divided  into  livid  or  blue 
asphyxia  and  pallid  or  pale  asphyxia.  In  the  livid  or  blue  asphyxia 
the  infant's  color  is  <hisky  reddish-blue,  the  heart  beat  is  evident,  the 
muscles  are  not  completely  relaxed,  the  pupils  are  not  widely  dilated, 
and  the  reflexes  are,  to  some  extent,  present.  In  pallid  or  pale  asphyxia 
the  infant's  color  Ls  cadaveric  white,  its  heart  l)eat  is  imperceptible 
or  very  feeble,  its  pupils  are  widely  dilated,  and  its  reflexes  cannot  be 
excited. 

Troatment. — The  prevention  of  asphyxia  is  entirely  obstetrical. 
Prolonged  labor  with  excessive  birth  pressure  and  injury  to  the  cord 
must  be  avoided.  I^te  ligation  of  the  umbilical  cord  indirectly  helps 
to  prevent  asphyxia,  as  it  gives  to  the  infant  a  greater  quantity  of 
oxygenate<l  blood,  thus  supporting  its  circulation. 

In  the  treatment  of  livid  or  blue  asphyxia  it  must  be  remembered 
that  the  infant  resembles  a  clock  which  has  Ijeen  wound,  but  whose 
pendulum  must  be  moved  to  put  the  works  in  motion.  What  is 
nee<led  in  these  cases  is  to  excite  respiration  by  arousing  the  nervous 
reflexes.  If  the  cord  is  l>eating  and  the  physician  allows  pulsation  to 
cease  spontaneously  Iwfore  tying  and  cutting  the  cortl,  he  should  then 
determine  the  presence  of  fetal  heart  l>eats  by  auscultation  or  by  pressing 
with  the  finger-tips  against  the  apex  of  the  heart.  Where  asphyxia  is 
slight,  slapping  the  infant  lightly,  dashing  a  few  drops  of  cold  water  on 
(34) 
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the  chest,  placing  the  infant  in  a  warm  bath,  ami  spraying  a  little  cold 
water  upon  the  chest  will  arouse  the  muscles  of  respiration.  If  the 
infant  si-ems  plethoric  and  oppressed  with  blood  it  may  be  allowed  to 
lose  a  few  drachms  of  blood  from  the  cord. 

If  the  finger  be  dipped  in  whiskey  and  carried  downward  into  the 
fauces  the  infant  will  make  a  sucking  motion  and  may  then  respire. 

Ijibonle*s^  method  of  making  rhythmical  traction  upon  the  tongue  is 
endorsed  by  Kivemont-I^saignes,'  and  also  by  Fronczak,'  who  believes 
that  it  is  safer  than  those  methods  which  expose  the  child  to  rapid  cool- 
ing of  its  botly  and  to  the  danger  of  injury  to  the  clavicles.  Laborde, 
in  investigations  made  to  determine  the  length  of  time  after  apparent 
death  in  which  the  reflexes  could  be  excited,  found  this  period  to  be* 
three  hours,  and  would  continue  rhythmical  tractions  upon  the  tongue 
for  that  length  of  time. 

Cases  of  livid  asphyxia  require  especial  attention  to  the  cutaneous 
lefiexes.  Gentle  friction  while  the  infant's  body  is  immersed  in  a  bath 
of  warm  water  containing  mustard  acts  as  a  powerful  stimulant  to 
lepiratory  reflexes,  llie  external  application  of  warmth  is  less  necessary 
b  tliese  than  in  cases  of  pale  asphyxia. 

I  believe  that  in  cases  of  livid  asphyxia  the  right  heart  of  the  infant 
and  the  large  veins  of  the  Ixxly  are  overdistended  with  blood.  The 
simple  maneuvre  of  folding  and  unfokling  the  hody  of  the  infant, 
proposed  and  descrilnxl  by  various  obser\'ers,  I  have  found  of  great 
nlue.  After  the  mouth  has  been  thoroughly  cleansed  of  mucus  and 
the  cord  tied  and  cut,  the  infant  is  grasped  with  one  hand  across  the 
back,  the  fingers  resting  upon  the  clavicles;  the  other  hand  grasps  the 
thigiis.  Holding  the  infant  with  tlic  head  <lown,  the  trunk  is  then 
folded  and  imfolded.  From  ten  to  sixteen  may  l>e  counted  during  each 
mowment  of  the  child's  body.  During  folding  the  alxlominal  viscera 
are  carried  up  against  the  <Ii«plinigin,  the  diaphragm  is  pushed  upward, 
whatever  air  may  be  in  the  lungs  is  forced  out,  while  the  pressure  brought 
to  bear  upon  the  abdominal  visceni  forces  the  blood  upward  from  the 
abdominal  veins  and  the  pressure  of  the  diaphragm  against  the  heart 
and  Inngs  tends  to  promote  tlie  emptying  of  tlie  chamWrs  of  the  heart. 
^Wn  the  infant  is  unfohlefl  air  may  enter  the  lungs,  the  pressure  on 
the  veins  is  removed,  and  the  conditions  are  more  favorable  for  the 
areulation  of  arterial  blood.  So  successful  in  my  experience  has  this 
simple  maneuvre  been  in  the  treatment  of  asphyxia  that  it  has  largely 
siipersedetl  other  methods  of  treatment.  Tlie  fact  that  it  enables  us  to 
directly  stimulate  the  circulation  by  simple  means  while  furthering  the 
establishment  of  respimtion  makes  the  method  especially  valuable, 
even  in  the  treatment  of  pale  €utphyxia  where  the  problem  is  more 
difficult,  for  oxygen  mu.st  be  intrwiuced  into  the  blcMxl  and  as  rapidly 
as  possible  to  remove  the  paralyzing  effects  of  the  carbon  dioxide 
ilrewly  accumulated.    The  physician  must  not  only  introduce  air  into 

■  Gu.  da  bApiUnx,  1901.  tome  UzIt.  p.  1319. 

■  AoMl.  de  Gjnte.,  1900,  tome  Ut.  p.  LOt.  ■  Buflhlo  Medlc&l  Jourul,  toI.  It.  1899, 190a 
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the  child's  cheyt,  but  ho  uuiHt  stirnulatf  the  action  of  the  heart,  maiiituin^ 
the  warmth  of  the  body,  while  avoiding  injury  to  the  child  by  any  inethofi 
of  treatment. 

To  seture  the  entnince  of  air  into  the  lungs  artificial  respiration  mal 
be  practisetl.     Mar^hidl   IlaH'^s  nifthod  ami  Sylvester's  niethotl  ha\ 
their  atlvocates  and  have  in  some  cases  proven  efficient. 
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Sctiuilae's  m^JuMl;  Intkat  going  dairnw&nl 
Tor  liuplrKtlQti. 


BchultM'imfltimdi  In&nlovefoteator'ij 
KhDUid'cr  fui  uxpimtioa. 


Srhilltze'  He.HcrilicH  hin  incthoil  us  fallows;  Wiile  the  operator  stands 
the  infant  is  ^ras|)t'd  witii  iHith  hand.'i,  fiiif^'rs  restinj*  over  the  scapnliP 
and  the  thumbs  iiyion  the  anterior  surface  of  tfie  cheat  near  the  cliivicles 
(F]^.s.  7  and  S).  The  infant's  lH>4!y  is  allowetl  to  fall  downward  toward 
the  fli>or  with  a  swinging  motion.  In  the  same  way  it  is  then  raise<l  at 
arm*s  length  over  the  operator's  head  and  then  with  a  lon^'swin^  it  is 
again  bronght  dowTiwanI  towani  the  flfHir.  Hy  Mie  tipwani  motion  the 
infant's  body  i'^  bent  upon  itself,  the  alxlominal  viscera  are  crowded 
upward  against  the  diaphmgin,  ami  expiration  is  promoted.     With  the 

■  Pie  Bobiuidlutiig.  doe  ScbeintodeB  der  NeugelKjrenei],  Wleuor  med.  Frenc.  1900,  Bd.  xU.  p.  IK% 
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ri  motion  the  {tlxloriiiiuil  vi.sceni  gravitate  away  from  the 
iliaphragin,  a  vacuum  is  frfattn]  in  tiic  bmiiflujil  tiibe.s,  ami  air  rushes 
iiilo  the  hiiigs.  Al>iiii{Jant  postinortfiii  fXJiinination.s  show  that  hy  this 
mctnipulation  air  ciin  undoiihteilly  Ih*  forced  into  the  hiiigs.  Jx-hultze 
h  aware  that  this  methfxl  expo.ses  the  child  to  t-oii, side  ruble  distiirl>- 
:\wx\  nml  he  mlvists  Sylvester's  luethoil  with  Pacini's  motlificcition  in 
jiMiuiturely  Ijorii  itifiiiits  who  are  not  of  full  strength  ami  development. 
Srhnltze  nrjjiies  thitt  other  inetlvjils  of  treutiiient  serve  only  to  excite 
rrfl^xps  if  such  l>e  present,  while  hy  his  nietho<l  air  i.s  actiudly  introduced 
into  the  Innps-  Fnictiire  of  tlie  clavicle.  a;i  well  ils  other  injuries*  has 
been  ohserveiK  and  it  is  also  MT^e*\  u^dnst  this  niethoil  that  the  child's 
body  lxH.Tjme,s  rapidly  c<x»l  and  that  itj>  use  is  attended  by  cuiisideruble 
fspnsiire. 
Tlie  use  of  oxygen  would  theoretically  meet  the  inilicntions  in  pallid 
i>liyiuu.  It  Is  doubtful,  however,  whether  oxygen  can  he  iiitnxhieed 
the  Uiti^  without  tracheott)my.  Stowe*  reports  the  case  of  a  ehihl, 
ly  !ispliy\ia.te<l  iifter  birth  in  breech  prrsctitiition^  revivcil  hy 
tnielieotorny,  the  iutrocbietion  of  a  tatlieter,  and  insufflations  of  air. 

/^nit^raeidter^  intmducel  oxygen  throu^h  a  small  tracheal  catheter 
uiiilcr  feeble  but  t^onstiint  pres-siire.  After  the  hiai^s  hiwl  become  tlis- 
ii-mled  he  allowe<l  thoracic  pressure  to  expel  the  oxygen;  the  result  was 
^tiwfactnry. 

(he  of  the  simplest  and  oldest  metliods  for  intrtKhlcing  air  Into  the 
chnl  has  lieen  tlirect  insufflation.  A  hamikerehief  was  hastily  thrown 
ovrr  the  mouth  of  the  hifunt  and  the  phy.^ii'ian^  applying  his  mouth, 
brpatlied  deeply  into  the  infant's  mouth,  'llien  by  fjL'nlle  pitsisurc  upon 
thf  chest  the  air  vvaa  ex'pelled.  lids  metho<I  exposes  the  infant  to 
luljerculou-M  and  other  infection  from  tlie  mouth  of  the  adult,  while  the 
thiinicie  prpssun*  Ls  not  always  without  danjt^r.  Others  have  eniployeil 
ih*-  tracheal  catheter  with  the  balhxm,  thus  intrtxhicin^  air  ijirectly  into 
t\ic  Ijipjjt-r  broTichial  tnl>es.  Tlie  direct  hi'^ufUntion  of  air  is  but  partially 
AUti^fiietory  ami  is  inferior  to  the  intrrwluctiou  of  itxygen  by  direct 
[)lieation  thn>ii>;h  the  catheter  or  after  tracheotomy. 

trpatini?  cases  of  severe  asphyxia  (he  physician  must  keep  in  mind 

lie  U  tiealing  not  only  with  failure  of  respinition,  but  that  tht-  infant 

Fsuffrring  from  canliac  syncope.     Hence,  those  methods  should   lie 

onployei]  which  promote  the  action  of  the  heart.    Sncti  are  the  use  of 

tfmul    heat,  connterirritiition  over  the  precordiura,  the  use  of  the 

itiTnipte*l  fara<ltc  current,  one  pole  at  the  base  of  the  bruin,  the  otlier 

Ver  the  lipart,  and  the  injection  of  a  hf*lf-teaspooid'nl  (»f  whiskey  in  a 

htv  of  wunii  water  into  the  rectum.     I  have  seen  gool  results 

tiie  admituj^trntion  of  0,(KH)21  gn^^,  (;x?ht  S^*-)  "f  strj'chnine  with 

(0)OOM   fST^n.   ifiji  gr.)  of  atropine  by  hyptMlennic    inJectioiK     The 

may  l>c  fUppeti  hi  whiskey  an*!  phiced  within  the  fauces  as  atmve 

The  lin>lj8  of  the  infant  may  be  gently  rijbl>cd  from  below 


1  ChUL  bebdom  die  m^.  et  ^e  rh^r,  1302.  p.  tO. 
■  ZcutMllilaH  I.  Uynlik.,  1902,  BO.  xzvi.  p.  1161. 
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upwarrlj  and  nonna)  sjilt  solution  niny  he  injected  Into  the  umbilici 
and  into  the  rectnrn. 

Ahhoiiifh  no  reft^reiice  U  found  to  llie  use  of  uilreiuilin  it  wouU 
reiLsuimble  to  suppose  tfmt  half  a  dmclun  of  I:  H),(XH1  solution  mi 
introduceil  through  the  utuhilicHl  vein  to  advantage.  \ 

'Hie  resuscitation  of  an  infant  severely  asphyxiiited  may  be  fol 
by  complications.  Thus  inspiration  pneumonia  has  resulted  fro 
drawing  of  iufectc^l  material  into  the  hrtinchial  tul.>es.  In  ca 
severe  ttHpliyxia  complicated  by  hirth  pressure  I  have  seen  pulld 
apoplexy  duriiij^  the  first  twelve  hours  following  delivery,  Ol 
hemorrhage  has  been  found  hi  some  cases  of  se%'ere  asphyxia  ' 
were  temporarilv  revived.  From  manipulation  aln^ut  the  mou^ 
tongue,  woumU  am!  infection  have  resulted.  Jitcobi  has  ob 
epilep.sy  following  resuscitation  from  severe  syncope.  Snow'  » 
two  cases  of  failure  of  resptratioii  with  cyanosis  of  central  origin.  J 
nosis  and  respiratory  faihii-e  have  also  l>een  observed  early  in  Wh 
<lustin^  powders  containing  coal-ttir  derivatives  have  been  used  \ 
the  cord.  ^ 

Prognc^sU. — In  lind  or  blue  asphyxia  with  intelligent  treatmeil 
prognosis  is  good.  It  Is  sometimes  impossible  to  decide  positivel 
an  asphyxiated  infant  is  t*yond  resuscitation.  Infants  apparcntl) 
have  l>een  repeatedly  thrown  into  various  receptacles  uad  hav« 
survivetl. 

Hctlfern  anil  Newby*  clescrilie  a  case  of  an  asphyxiate<l  itifHiit 
heart  continue;]   to  beat  without  respiration  for  two  and  a  half 
after  birth.     Traclieotomy  was  performed  and  breathing  finally 
tuted.     Several   hours  after   the   infant    hiul    lie^-n   imule  to  brei 
perisheil  through  a  secondary  asphyxia. 

In  view  of  these  refiiirkable  resuscitation.s,  efforts  to  n'vive  as 
iated  infants  should  l»e  patient  and  proh>ngefb  ik)  long  ns  the  fa 
evidence  of  heart  lieat  exists,  efforts  to  revive  the  infant  must  hi 
tinuetb  Kspecial  attention  must  l>e  directed  to  maintaining  the  I 
heat  of  the  infant  ami  to  avoiding  all  violent  manipulation.  i 

The  mortality  of  asphyxia  in  tlie  ncwlmrn  cannot  I*  accw 
stated.  Gises  differ  greatly  in  severity;  the  circumstances  under  i 
treatment  is  Instituted  varj*  greatlvtand  tJie  presence  of  hidden  co 
cations  which  make  the  case  Iiopele8.s  is  often  not  demonstrable 
autopsy. 


ACCIDENTS  TO  THE  UMBILICAL  COED. 

Rupture  of  the  umbilical  conl.  either  preeeiling  or  following 

may  destroy  the  life  of  the  infant.  Such  an  acculent  is  not  invar 
fatjil,  Ijecause  the  vessels  of  the  conl  may  retmct  am!  serious  ble< 
may  thus  l»e  checkcil.  A  hematoma  may  Form  and  hemorrhage  gi 
ally  cease  tlirongh  pressure. 


<  JkrahlTM  of  Pediatrics.  itcUiber,  idOS. 


'  BrlUfth  Uediiz&l  iournnl.  1901.  tdI.  U.  p 
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Bayer  states  that  in  48  precipitate  births  rupture  of  the  cord  occurred 
in  7,  or  14.5  per  cent. 

Among  those  conditions  which  predispose  to  rupture  of  the  cord 
Bondi*  calls  attention  to  syphilis. 

Hemorrhage. — Priinaiy  bleeding  from  the  cord  is  due  to  violence  or 
slipping  of  the  ligature,  an  accident  to  which  a  large  amount  of  Whar- 
ton's jelly  predisposes  by  making  compression  of  the  vessels  difficult. 

Secondary  bleeding  (spontaneous  or  idiopathic  omphalorrhagia), 
described  by  Runge  as  "  not  a  disease,  but  a  symptom  of  various 
morbid  states/*  ts  a  steady  oozing  and  not  a  hemorrhage  from  any 
single  bloodvessel.  Hereditary  hemophilia  is  rare  in  these  cases;  syphilis 
is  apparent  in  some,  but  the  majority  of  them  are  due  to  septic  infec- 
tion. Streptococci,  staphylococci,  and  diplococci  have  been  demon- 
strated at  the  umbilicus  and  in  the  blood  of  the  patients. 

The  onset  of  the  bleeding  may  be  insidious  and  generally  follows  the 
separation  of  the  umbilical  stump,  or  the  general  symptoms  of  septic 
infection  may  precede  it.  By  far  the  greater  number  prove  rapidly 
fatal. 

Tteatment. — Under  all  circumstances  the  cord  should  be  tied  firmly 
and  carefully.  It  is  well  to  employ  two  ligatures,  placing  one  a  finger's 
breadth  from  the  umbilicus  and  the  other  near  the  extremity  of  the 
stump.  Pedicle  silk,  or  silk  a  size  larger,  is  safest,  and  fine  silk  may 
be  used  to  tie  the  individual  vessels  if  desired.  All  ligatures  should  he 
thoroughly  sterilized  by  Iwiling.  Catgut  is  an  unsafe  ligature  for  the 
umbilical  cord  because  of  the  danger  of  slipping,  its  uncertain  sterili- 
zation and  the  risk  of  infecting  it  while  manipulating  the  cord. 

The  cut  end  of  the  cord  should  be  sponged  and  examined  carefully 
to  detect  oozing.  The  vessels  should  be  seen  to  l)e  empty  and  the  cut 
end  of  the  conl  <lry.  The  conl  should  be  dressed  aseptlcally  in  such  a 
manner  that  it  will  Ije  dLsturlied  as  little  as  possible  and  that  traction  upon 
the  knots  of  the  ligature  may  \\e  avoided.  So  soon  as  possible  a  firm 
but  not  tight  alxlominal  binder  should  Ik*  pinned  about  the  alxlomen, 
thas  making  pressure  upon  the  umbilicus. 

WTiere  there  has  l^een  nipture  of  the  conl  dose  to  the  alxlominal  wall, 
it  may  be  necessary  to  tninsfix  tlie  stump  by  needles  placed  at  right 
angles.  Pressure  may  then  be  made  with  a  figure-of-eight  silk  ligatures. 
If  the  cord  is  thick  and  there  is  a  great  quantity  of  Wharton's  jelly,  it  , 
is  necessary  to  strip  the  conl  liefore  ligating  it.  Huptured  and  soft  cords 
may  be  irrigated  with  normal  salt  solution  and  then  washed  with  alcohol 
before  applying  the  ligature.  The  l>lee<iing  may  sometimes  Ix?  controlled 
by  pressure  applied  with  a  pa<l  or  by  forceps  allowed  to  remain  twenty- 
four  hours  or  more.  A  compress  may  I»e  .soaked  in  a  sobition  of  adrenalin 
— 1 :  1000 — wrapped  firmly  alxjut  the  cord  and  pre.ssure  applied.  Occa- 
sionally it  Is  possible  to  isolate  some  bleeding  point,  to  .seiz^e  this  with 
the  hemostatic  forceps,  and  apply  a  ligature.  Styptics  are  of  little  or 
DO  value  either  in  the  primary  i)leeding  or  in  the  later  oozing. 

1  ZentnUblatt  r.  Gjniuk.,  ISOS,  Bd.  Ixix.  p.  223. 
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Septic  Infection. — Septic  infection  of  tlie  umbilical  cord  stump  may 
be  limited  to  the  umbilical  cicatrix  only;  or,  if  the  infecting  organism 
be  the  streptococcus,  the  inflammatory  process  may  spread  to  the  sur- 
rounding skin  and  cellular  tissue  through  the  lymph  channeb,  and 
omphalitis  or  even  erysipelas  result.  Extensive  ulceration  and  gan- 
grene may  follow.  General  infection  with  or  without  thrombosis  and 
inflammation  of  the  vessel  walls  may  occur  if  streptococci  or  staphylo- 
cocci find  entrance  into  the  umbilical  vein  or  arteries.  The  class  of 
infections  where  there  are  no  distinctive  local  signs  frequently  go 
undetected  until  constitutional  symptoms  supervene. 

Treatment.— The  enforcement  of  rigid  asepsis  in  the  case  of  the 
umbilicus  is  the  best  prophylaxis.  Where  sepsis  is  already  evident  local 
measures  are  indicated.  Irrigation  with  normal  salt  or  boric  acid 
solution  are  useful.  If  corrosive  sublimate  solutions  are  employed  they 
must  be  well  diluted,  as  infants  are  susceptible  to  their  toxic  effects. 
Preparations  of  peroxide  of  hydrogen  will  search  out  pus  in  the  inter- 
stices around  the  umbilical  ring.  Tx>cal  abscesses  are  to  be  treated 
surgically.  It  is  advised  that  these  patients  l>e  kept  face  downward  so 
as  to  allow  of  drainage.    Stimulation  by  brandy  or  whiskey  is  necessary. 

Umbilical  Fungus. — Umbilical  fungus  or  granuloma  is  a  mass  of 
granulations  and  indicates  defective  healing  of  the  umbilicus.  When 
the  granulation  tissue  is  touched  it  may  bleed,  and,  as  the  skin  around 
the  umbilicus  is  kept  moist  by  the  discharge  of  serum  or  sero-pus  there 
is  often  an  annoying  eczema. 

Treatment. — After  a  careful  cleaning  with  normal  salt  solution  the 
mass  may  be  ligated,  or,  if  too  small  to  hold  a  ligature,  it  may  be  then 
destroyed  by  one  or  two  applications  of  the  actual  cautery. 
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CHAPTER  III, 

INJURY  AT  BIRTH-INFECTIONS, 

BIRTH  PRESS  UKE. 

TiiF,  most  important  element  Iti  |>rtKlucin^  injury  to  tlie  cranuiin  and 
lis  fun tents  (Jiiriiig  labor  is  tlie  coiitiniiiiiife  of  liirlh  pressure,  t'specially 
whtre  there  i:*  a  ilisproporlion  lietween  thf  pelvis  iim\  tlie  fetal  head, 

'V\\i&  pressure  may  cause  such  a  well-known  t-ondition  as  ii  f^plial- 
Wmatonia^  or  it  may  be  sufficient  to  protluce  a  frncture  of  one  or  rnoi* 
of  the  cninial  bones.  The  meninges  may  be  torn,  the  brain  liicerate<!, 
ami  extravasations  of  lilootl  ami  cerebrcspinHl  fluid  may  do  fatal 
injury  to  important  npi-%'e  centres.  Lacerations  of  the  eais,  mouth,  and 
xift  tissues,  with  injuries  tn  the  eyes,  may  occur. 

A  sliKJy  of  the  mechanism  of  Iftljor  teaches  us  that  it  is  not  the  forceps 
pmperly  applie<b  but  delay  in  labor  with  continuous  birth  pressure 
wliieb  causes  injury.  The  proper  use  of  forceps  undoubtedly  prevents 
injury  in  many  cases^  and  threatened  danger  to  the  fetus  by  continued 
pressure  is  a  valid  indication  for  delivery  by  forceps.  Extreme  effects 
of  pressure  are  shown  in  Figs.  9  and  10. 


OZPBAIHEHATOMA. 


f  Atnnn^  the  most  common  of  the   iujuricH  rereii'etl  by  the  newl-om 

kl  infant  is  that  of  pressure  upon  the  cmniiim,  which  resuUs  in  the  fonua- 
liwi  uf  cephalhematoma  anil  also  somewhat  less  fre<|ueiit!y  in  injuries  to 
tHf'iternoclcidoma.'itoi'l  muscle.  Two  factors  combine  in  its  caif.sation: 
drfcrtivr  <»ssification  of  the  craniiil  l>ones  at  the  point  where  the 
lirnmrrhage  develops  and  the  pressure  exerted  on  the  head  at  birth. 

ttjology. — The  rej^istance  of  the  mother's  tis.Hues,  abnomuil  growth  of 
Euur  upon  the  child's  heiwl,  premature  nipfure  of  the  niembrHnea,  and 

Elhr  use  of  forceps  all  predispose  to  this  condition,  whk-h  hns,  however, 
bw'n  observ*^  iu  natural  ami  nncomphVatei!  Iflbr)rs.  Joret  oKservefl 
ttphallipmatoma  upon  the  tM'cipital  bone  in  children  horn  in  breech 
prFseiitaCioii.  J'feiffer  reports  ']s  rnses  of  cephal hematoma  delivereil 
in  hitweh  presentation  and  15  in  vertex  presentation,  and  among  them 
4  forceps  *ieliveries;  12  caws  of  breech  presentation  terminateil  sponta- 
By  intfnial  hrm/itoma  is  commonly  meant  an  accumulation  of  blooil 
bfwalh  the  inleftial  pericrjiiiium.  Tlie  existence  of  this  conclition 
canoot  l»e  demonstrate*!  4|uriu^  life,  but  can  be  inferre<l  from  the 
«Justeru-r  of  an  exteniul  heinuloma  with  pressure  svTiiptoms. 


Bdpion  or  iliapfarBstn;  Inle^Une  In  tbonx.    Aulertof  ritw, 

Tlip  projffiitKiis  is  good,  iilthouffh  .spvenil  wtM^ks  may  pass  liefope  t\ 
swelling  has  disappearetl,  ami  a  slight  turtitiilUs  may  bt*  present  liiirir 
tlwit  timv.     No  treatment  is  reqiim*tl  in  tins  form. 

Ca^e-s  of  caput  ol»stipum  inusrnlatv  ("onj^nitntii,  or  must-ular  (orti- 
colli-s.  tiiffer  froiti  sinjplt^  lu'inatiimu  nf  the  sternomastoiil  in  that  thev 
are  raus*Hl  by  intniiiterine  mat  pus  it  ion  anrl  pressure,  which  interfere 
with  the  circulation   in   the   muscle  ami    result    in   pressure   atrophy*. 
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Jlirrasi-opii'alW*  the    muscle   shows   interstitial    myositis.      Operation 
ttiouf  mil   tiiiprove  or  turt  sucli  ca^es, 

TreatmeJit. — In  the  treatment  of  cephalhematoma  and  heinatonia  of 
the  >sU'niiJcleidoniustoi(l  imisde  it  is  of  importance  to  notice  whether  the 
tumor  is  extending  In  cephalhemutoTiia  we  recognixe  tlie  limitation  of 
the  tumor  by  t!ie  distinct  edge  showing  the  margin  of  the  pericranium. 


Fia  10 


/i 


if! 


£.uptureof  dlApbfAfm;  Intc-ctlrie  Id  thoiax.     f^lerlor  vfew. 


1  cTphalhematomn  is  mi'cty  doiihle  it  will  usually  tx-  found  upon  tliat 
area  of  the  oriinium  most  exposed  to  pressure.  Ordinarily,  the 
tumor  Itecome.K  sharply  defined,  dtx-s  not  extend,  and  doe.s  not  iiKTpa.se 
in  volume,  Al>sorption  iisnally  goeH  on  prailnaMy,  hut  very  slowly^ 
owin^  to  the  6rmer  comlition  of  the  tissues  alHiut  the  cranium.  In 
rawM  where  th*'  tissue  is  edematoiis  and  where  there  has  lx?en  injury 
to  the  soft  pJirtK  witli  infection,  a  tlres.sin^  kept  moist  with  normal  salt 
sf^ijtioii  or  boric  aci<l  solution  should   U^  aj^plied.     Should  the  tumor 
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increase  rtipiilly  in  size  or  sliould  iiltsorjilion  fail,  the  ])bysician  slioiild 
incLsc  the  tumor  freely^  turn  out  its  t-lot,  i-xuniiin.'  thoroughly  for  ihe 
soLircf  of  fre.nh  Mt'^din^',  ooiitrol  such  htniiorrlmgf,  ami  park  the 
cavity  liniily  wit!i  .sterile  gauiw*.  This  should  In?  removeil  after  Iwerity- 
four  hfMins,  the  sat"  of  the  dot  u^uin  irrigated,  and  a  similar  parking 
intr4xhn.t*d  Aspiration  of  t!ie  dot  has  l)een  advisetl,  but  titis  mftho<) 
ii(  iiit-fficicnt  ami  univliabie. 


FRACTURES  OF  TH£  CRANIAL  BONES. 


4 


The  most  importttiit  lesions  present  in  eases  where  <iepressions  of 

the  fetjd  crjiniiiiii  exi.st  are  fractures.  Macl^nnon'  deserilie.s  multiple 
fractures  of  tlie  emnint  hones  vls  pn-fsent  in  ca-ses  where  superfieiMl 
examination  showed  depre^ssion  of  the  liones  only.  Bcrnheini*  rt^fxirts 
a  case  of  deliver}'  by  forcejxs  by  whieh  the  meninges  wen'  injured  and 
convulsions  followed,  TisHier*  reports  a  CJise  of  breech  presentation  in 
which  the  forceps  was  applietl  to  the  after-coming  head»  followed  by 
the-  gnidual  ijevelopmerit  of  paralysis  of  the  lower  extremities.  The 
nerves  snpplviri>;  the  lower  extremities  nm.st  litive  Ix^n  injured  by 
forcible  traction  upon  the  limbs  or  by  pressun?  over  the  lower  portion 
of  the  trunk  tlurin^  delivery.  Couvelaire*  reports  51  autopsies  upon 
chihiren  dyinp  with  head  injuries  immediately  after  luirth;  IH  of 
these  eldlflnt*!!  were  at  full  term  and  3«^  were  premature.  Anionnf  the 
premature  infants  there  were  o  casc-s  of  certd>rul  liemorrha^'e.  Aun*ng 
the  18  whc>  went  to  full  terra  there  were  0  caaes  of  fipinat  liemorrhage. 
In  Peviewini^  these  cases  of  direct  injury  to  tlie  cranium  we  find  that 
the  parietal  bone  is  the  one  most  frerpiently  involverh  Severe  injury 
in  this  rejjion  may  wound  the  brandies  uf  the  midille  meningeal  artery, 
cansini;  bh-cdin;,'  over  the  motor  area.s.  The  pressure  of  such  a  clot 
would  lead  to  contracture  and  later  to  atrophy. 


INJURIES  TO  THE  FACE  AND  SOFT  PARTS. 


^ 


Injuries  to  the  face  may  also  occur  <jurin^  lalxir  and  may  result  from 
severe  pressure  of  soft  parts  against  the  Ikjucs  (if  the  pelvis  or  errors  in 
operative  procedure.  StnLssmann'^  descril»es  u  ca.se  of  l>reech  ]jresenta- 
tion  where  the  fiugt^r  wits  pisietnl  in  the  mouth  to  prorhn-e  stroiig  flexion 
when  tlie  head  was  bom.  The  frenulum  of  tlie  touf^ue  iVas  tiirri  and  free 
bleeding  h>lloweil.  In  the  same  journal  Wegseheifler"  ilesmlies  ii  case 
where  the  introrluctioi]  of  (he  fingers  into  the  mouth  injured  the  gums 
in  the  posterior  portion  of  the  mnutli^  caustrjg  severe  hleeiling. 

In  some  cases  the  tissues  abonf  the  orbit  nsay  niptur*-  during  lal>or 
and  suppuration   follow.     In  a  case  under   my  observation  the  infant 


I  iJincel.  1902.  vol.  11  p  ffifJ: 

>  Ibid, 

•  ZeilHlir.  r  Geburlsh..  19(»,  Bd.  xL  p.  120. 


9  Pto^i^s  rnikl.,  \'XH.  tami*  xIt.  p.  179. 

*  Aim-  degyn.  ei  d'oUt.i  IKB,  uune  Ux.  p.  3&a. 

*  Ibid. 
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ilevflopeil,  S4>vpnil  ilays  tiftrr  birth,  a  sli^litfy  opatpie  tumor  tit  tlie  sito 
of  (lie  liriiisc,  \vUi(_'li«  oil  iiiL-ision,  was  fotiuij  tir  coiilaiii  a  iliiiiS  full  of 
tewkocyles  unil  iDicroscDpicully  i^.soiiiblintj  pius.  'Hie  oitcniiig  w^is  prp- 
vf  ritni  from  c-losiji^  for  m  ft'w  *Uiys,  tlie  cavity  irrigated  with  sterile  water, 
Hritt  it  henleft  complelely  without  injuiy  to  the  eyebiill  or  any  scar. 

Injuries  to  the  Eye. — ^Juniine'  n.'|Mjrts  a  ca'tf  t)f  in*racriiiiial  hketliiig 
fi>|lo\uii;^  l:iiM>r  in  ^Hiiitraclt'd  pi-lvis  in  whirh  Ih*' eyr  was  injureil  hihI 
lifUiorrliu;;e  into  the  eye  ix'eiirre<l.  Keratitis  followed  niirl  iii  twenty- 
four  hours  the  eurnea  was  upaque.  It  is  sometiiiies  difficult  tu  deeide 
whether  hleedinj;  fnmi  the  eonjnnetiva  ha.s  been  eaiised  by  injury  at 
liirtb  or  by  MJiiie  aeeidnit  i»r  iii)iiil]>iilatioii,  Wieiiei*^  re]H>rts  h  ea.'^^  of 
fatid  hemorrhage  from  Ujth  eonjmietivie  seven  diiys  nfter  lalnor.  In 
the  absence  of  ctllier  eaiises  he  a^serilx-s  tliis  iu  irritalitm  prothiecd  by 
the  eiiiployiuent  oF  ('R'tl<5's  method  to  pR'Vent  o|ihthalniia.  Terri^'n^ 
debcrilws  wounds  cKX'urriti|i;  in  the  eyes  ilitniiR  Udmr  by  lonj^-eontiniied 
pressure,  by  the  u-st'  of  forceps  or  by  unskilful  niunipuhition  with  tlie 
hands,  A-s  u  n'fsult  nf  such  injnnes  paralysis  of  the  neuhir  nniscles  may 
owiir.thc  lids  may  lie  purjilyzed.niv!  in  ih-ep  wounds  lesions  niayi-xtend 
cvi'ii  to  the  eyelmll.  In  i>oine  ea-st\4  wliert^  the  eyes  themselves  an'  not 
directly  pressed  ujKin,  severe  and  eontinuetl  pressure  on  the  cranium 
(imy  eaiJwL*  hemurrhajje  into  the  retina  mid  ("horoid. 

Paul*  examined  the  eye-^n^md  in  2L)0  infants  recently  bom.  In  those 
Umi  after  lalxir  with  eontruetef!  pelvis  then*  wa.s  some  hemorrhage  in 
tlie  retina  in  5(J  jxTceiit.;  in  children  pr€Mnaturi*ly  born  s|:K.)ntaiiconsly, 
in  40  per  cent-  In  lonj;  unil  complicated  labors  of  all  kinds  there  was 
rrtinal  hemorrhage  in  40  ]>er  cent.  In  apparently  iionnat  ch.scs  of 
s|tonlni»eous  birth  there  was  r*iintt!  hen)orrhat^  of  greater  or  less 
flrgree  in  l?(l  f^ter  cent, 

in  injuries  to  the  eyes,  if  the  eyeball  l>c  dislocated,  it  should  Ix'  replaced 
as  soon  a.s  j-tossible  and  kept  bundagetl  with  gauze  pads  saturated  with 
boric  acid  solution  or  sterile  water.  An  oculist  Hhould  have  an  oppor- 
tunity to  athisc  regarrling  operative  interfertnce  in  all  sueh  injuries. 

Injnriea  to  the  Ear. — The  ear  of  the  child  muylx'  torn  from  the  Ixead, 
or  in  ea-scs  where  the  base  of  the  cranium  la  extensively  fraetUK-il  (he 
temjxiral  l>one  may  be  crushed  and  (be  auditory  caual  and  tympanum 
Iwrrutcil. 

In  iiijiiries  to  the  ear  if  a  portion  of  the  car  be  lacerated  the  tear 
^houhl  l»e  immediately  closed  with  fine  sterile  catgut.  It  nrnst  l>e 
Itaiemtiered  that  in  injuries  In  the  ear  a  physician  mtist  always  suspect 
ogr  to  the  mastoid  region.  Should  infection  occur,  nuLstoid  su|>- 
pnrHtiou  will  lie  threatened.  In  these  cases  the  mastoid  area  should  l>e 
rn>t*ned  early  and  ilrainage  sceun-d, 

8yroptom4tQiogy. — The  imniefliatt  result  of  <Tanial  trunniatism  at 
lirtli  may  In*  stupor  or  partial  coma,  the  infant  freipiently  lying  qnietly 
without  crying,  or  in  severe  eases  giving  utterance  to  an  irrt^gular  and 


*  Jaunul  of  Obstetrics  of  thu  Brltiih  EoiFMrtt,  June,  ISffil,  t«1.  It. 


•  Bl  Louii  Kedfc*)  B«vlev,  Apiil  35,  luoa, 
«  loMf.  Pi«  ,  UaJle,  1900, 


*  Arcii.  d'9phUl..  lfl».  tome  It, 
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sharp  cry.  In  cases  where  severe  internal  hemorrhage  occurs,  symptoms 
of  intracranial  pressure  will  rapidly  develop,  with  syncope  and  fatal 
issue.  In  cases  of  lesser  injury  the  infant  may  rally  immediately  from 
the  traumatism,  and  should  it  be  able  to  nurse  it  may  survive  indefinitely. 
In  these  cases  the  secondary  results  of  birth  pressure  will  be  observed 
later  in  contractures  or  atrophy  of  muscles  with  corresponding  deformity. 
There  will  be  alterations  in  sensation,  in  temperature,  and  in  nutrition 
of  the  skin  and  neighboring  tissues.  (See  Diseases  of  the  Nervous 
System.) 

The  immediate  symptoms  accompanying  injuries  to  the  head  in  new- 
bom  infants  differ  somewhat  from  those  produced  by  similar  lesions  in  the 
adult.  In  the  latter  unconsciousness  is  the  termination  and  may  be  the 
result  of  head  injury.  In  the  infant  consciousness  is  scarcely  developed 
at  birth,  and  the  physician  cannot  expect  the  same  pronounced  symptom 
which  he  would  observe  in  the  adult.  In  the  adult  it  is  unusual  for  the 
patient  receiving  a  head  injury  to  moan  or  cry.  In  the  infant  one  of 
the  most  significant  features  of  injury  to  the  cranium  or  its  contents 
is  a  peculiar,  sharp,  and  almost  incessant  cry,  very  different  from  the 
crooning  or  grunting  of  the  uninjured  healthy  infant.  In  tlie  infant 
having  a  head  injury  at  birth  the  breathing  is  seldom  established 
normally.  Usually,  the  respiratory  rate  is  increased  and  the  breathing  is 
manifestly  difficult.  Where  severe  injury  with  intracranial  hemorrhage  is 
present  the  infant  may  be  so  overcome  that  the  cry  is  feeble.  Attacks  of 
spasmodic  breathing  often  accompany  or  follow  the  crj*,  with  asphy.\ia  in 
greater  or  less  degree.  The  infant  is  often  thirsty,  taking  water  greedily 
or  nursing  with  uncommon  vigor.  It  is  restless,  with  twitchings  or  con- 
vulsive movements  of  the  limbs.  The  pupils  may  be  widely  dilated  or 
contracted.  The  temjx»rature  may  at  first  be  subnormal,  afterward 
rising  considerably  above  the  average;  hence,  the  necessity  for  recording 
the  temperature  in  all  newborn  infants.  In  some  ciises  convulsions 
occur,  usually  developing  .some  liours  after  birth  and  accompanied  by 
asphyxia.  Attacks  of  syncope  with  threatened  failure  of  respiration 
and  pulse  are  common,  and  in  one  of  them  the  child  may  die.  I>eath 
is  often  without  warning  and  fre(|ucntly  witliout  convulsive  movements, 
the  phenomenon  of  life  ceasing  almo.st  instantly. 

Treatment. — ^l^he  treatment  of  injuries  to  the  head  occurring  during 
labor  should  embrace  especially  a  thorough  prophylaxis,  which  is 
entirely  obstetrical. 

In  all  cases  where  such  injuries  are  suspecte<l  the  infant  should  be 
carefully  examined  as  soon  as  possible  after  birth.  Tlie  no.strils  and 
mouth  should  l>e  thoroughly  cleansetl  to  prevent  asphyxia  from  the 
presence  of  mucus  or  other  inspired  material.  All  wounde<l  surfaces 
should  be  thoroughly  washetl  and  kept  protected  by  wet  dressings. 
The  scalp  should  be  gently  clean.sed  with  .sterile  water  and  the  cranium 
examined  for  evidences  of  depression.  Sho\dd  marke<l  depres.sion 
without  evident  fracture  or  di.stinct  fracture  and  depression  l»e  olKser\'ed, 
the  physician  must  .seriously  con.sider  tlie  question  of  operation  and  a 
surgeon  should  be  called  in  consultation.     It  must   be  remembered 
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that  the  cranial  bones  of  the  infant  are  very  thin  and  yielding,  that 
the  tissues  readily  undergo  necrosis,  and,  hence,  that  long  incisions  in 
the  scalp  or  periosteum  or  meninges  should  if  possible  be  avoided. 
If  possible,  depressed  bone  should  be  raised  subcutaneously  by  intro- 
ducing a  blunt  instrument  through  a  small  opening  and  cautiously 
nusing  the  bone.  If  the  fracture  is  in  such  a  location  that  an  important 
\iessel  is  probably  torn,  then  sufficient  incision  should  be  made  over  this 
point  to  give  access  to  the  vessel.  ITie  meningeal  arteries  are  those  most 
frequently  injured  and  most  often  requiring  ligation.  It  is  well  to  drain 
such  wounds  for  a  short  time  to  prevent  the  formation  of  a  clot  which 
may  cause  injurious  pressure.  While  extensive  operations  cannot  be 
borne  by  the  newborn  infant,  it  has  been  possible  in  a  considerable 
number  of  cases  to  relieve  pressure  symptoms  and  to  bring  about  the 
recovery  of  the  infant  by  appropriate  operation. 
Ross^  reports  a  successful  operation  twenty  days  after  birth. 


PAKALYSIS  FOLLOWING  BIRTH. 

Facial  Paralysis. — ^'l^e  mast  frequent  paralysis  following  labor  is 
that  of  the  facial  nerve.  This  is  seen  most  often  in  cases  of  difficult 
birth  where  pelvic  contraction,  excessive  size  of  the  child,  or  difficult 
instrumental  delivery  is  present,  and  it  has  been  seen  in  Cesarean  section 
by  Vogel,'  who  reports  a  case. 

Facial  paralysis  in  the  infant  may  also  bo  congenital  and  result  in 
no  degree  from  parturition  itself.  Franceschetti'  reports  28  cases  of 
wngenital  facial  paralysis  in  newborn  infants  canse<l  by  some  mal- 
formation of  the  lx>nes  of  the  cranium  resulting  in  pressure  upon  the 
nene  at  its  point  of  exit  or  some  abnormality  of  the  ner^'e  itself.  Heller* 
desrrilx's  similar  cases.  Kcstei^  reports  the  ease  of  2  infants  bom 
of  the  same  mother  suffering  fn)ni  facial  paralysis  with  total  aplasia  of 
the  ganglion  of  the  facial  nerve.  Mace"  divides  paralyses  following 
birth  into  traumatic  and  spontaneous.  Other  causes  are  amniotic  adhe- 
sions compressing  the  nerve  trunk  or  defective  development  in  the  facial 
nucleus.  Libin,'  in  .3303  births  at  the  Charity,  saw  32  cases  of  facial 
paralysis,  and  of  these  25  were  delivered  by  the  use  of  forceps  and  7 
occurred  in  spontaneous  labor.  The  whole  nnml)er  of  forceps  deliveries 
was  1063.  In  3  cases  the  facial  paralysis  was  permanent.  He  ascribes 
thU  accident  not  so  much  to  pressure  by  forceps  as  by  the  bones  of  the 
pelris  an<l  contracted  pelvis;  meningeal  bleeding;  extravasation  of  blood 
in  the  region  of  the  amniotic  adhesions  during  the  development  of  the 
face,  and  pressure  of  the  child's  cheek  against  the  Iwnes  of  the  pelvis. 
Hemorrhages  into  the  cerebral  cortex,  into  the  nucleus  of  the  facial 

I  Britinb  Medical  Joumal.  1904.  toI.  I.  p.  880. 

>Zeltachr.  r  GcburtNhUir.  und  Gyn.,  1902,  Band  xMii.  p.  474. 

»  Tb*i«  de  Bofdeaax.  1903.  42.  «  Th^KB  de  Pario.  1908,  IMl. 

*  DeatKta.  med.  Wocb..  1902,  Band  xxTlil.  p.  60.  •  ObsU^trique,  1901,  tome  Ti.  p.  617. 

'  Inaos.  Vim.,  BerUn,  1901. 
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nerve  or  nerve  trunk,  and  presiiure  b^  bone  iiini  soft  tissue  are  the 
usual  causes. 

In  luldition  U)  fatuat  paratysis  the  infant  nmy  rlevclop  strabismus  or 
other  (K*ular  symptttins,  as  dest-ribed  h\  NettU'ship.' 

Brachial  Paralysis. — Next  to  facia!  paralysis  injuries  to  the  brachial 
plexus  may  R\sult  in  paresis  or  paralysis  of  the  up]>er  extremities, 
Tliorhuriie  fouml  injury  to  tlie  bruchial  plexus  in  1  in  2(HH)  ciises; 
5(1  |M^r  rent,  of  thc:?o  were  in  brcecli  prei>ctitntiotu  'Hie  nerves  uirjst 
commonly  atTeeted  weiv  fnuu  tlie  fourth  to  the  sixth  cervical  nerves, 


Flii.  11 


DuclieDnv'K  (anklyalB  of  rigbL  arm  befoH!  operation. 

inclusive.  Schiiller^  reports  3  cases  of  brachial  palsy,  1  ocenrrin^  in 
breech  presentation.  The  nxjls  of  the  sixth  and  seventh  cervieiil  iierve.'^ 
were  implicated  in  -^mw  cstscs.  an*!  in  i  the  sternocleiiioiriastoid 
iiuiscle  was  al.so  «l»ortciiei|.  l*arry^  <lescril>os  2  ca.scs  of  paralysis  of  the 
arm  ami  hand  followin|^  delivery.  In  these  the  fifth,  sixth,  and  »»*vcnth 
eervtea!  nerves  were  al  fault.  Otic  of  these  cases  was  complicated  by 
tortic(.>llis  and  nipture  of  the  fibn-s  of  the  stemctclei  do  mastoid  muscle. 
There  may  be  prt^ssurt*  on  the  nerves  hy  a  fracture  and  the  resultant  callus. 


■  ArcblT  r.  AufRTibeUkupde.  aKQ,  Itand  xWl.  U«A4. 
I  yfivamt  kiln.  Wpch.,  IBOSt  ^nA  xvl.  p.  037. 


••  Lanoel,  1M2,  toI.  ii.  p.  Ittsi. 


jyjujiY  AT  iiiurn 


40 


In  a  ra-M-  n'lwirt*-*!  hy  Rtihle*  the  infant  liacj  paralysis  nf  tlip  right 
«nn.  -L'nHtT  m-tttim-iit  with  ;,iilvHni.sni  re<-4>V(.-ry  fullovvt-i)  in  five  months 
after   hirlti.     Iji   inmiy  uf  liicst'  ca.ses  separation  of  tht-  epiphyses  is 

^U^^J>^■ctr(i. 

Stiilpcr"  ilniws  attention  to  ihe  fact  that  in  many  of  these  cases  strong 
lateral  tn«'lioii  is  math"  iijhxi  the  plexus,  ahhouph  an  actual  laccralinn 
of  ll»e  nerves  is  of  tlic  ^rfiitt-Ht  mrity.  The  ti^sue.'i  .siirnMintliii^  the 
x\vT\v%  may  In-  hirerati'il,  anil  vls  a  result  a  callus  of  connective  tissue 
ileveiops  which  compresses  the  nerve  trunks.     That  extensive  lesions 

riQ. 12 


•'■imrBljnih  or  rl^iat  i.nninnrrj»pr,<miiikn  :  «i)nwa  ncorery  of  RbductlDa  of  um  iitid 
|1>:Aiirii  "f  fiirvJirin. 

[jntT  follow  injuries  to  the  hrtuhiiil  plexus  is  illiistrateil  in  a  ea.se  described 

In*  IliilipiK-  urnl  t'l-slau;^  in  this  patieuf-  biluUTid  niuniiple^ta  mid  mus- 

[lUratniiphy  of  tlic  anus  clcvrli)(>c(l,  with  spastic  syiujitriins  iukI  inerea.se 

lenilou  reth'xi's  williout  diuiiiuition  of  sensihihty.     The  lesions  werx? 

iif  \\\v  niid<llr  portion  of  tfir  hraehiaJ  plexns.  and  included  ihe 

[>r  as  well  as  (fii'  [Mjsterior  nMtts  of  the  plexus.     \u  lo^J^^■^^utinuc^i 

BUS  lalmr  paralysis  of  one  or  both  arms  may  result  from  cerebral 

■Moiwtwh.  r.  OcburtMbuLfd  und  Gyii..  tw^l.  bund  uv.  p.  4A. 
'  Qu.  del  Mfilimiii.  laoo.  tome  ixxilt.  p.  tk&. 
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apoplexy,  a,^  ha-s  been  mentioned.  Martin^  describes  such  a  case^showiiig 
after  iHrtli  ituvanl  rotation  t>f  l)olii  liutnorit  suplitation  of  the  forearm, 
rigidity  of  the  iiiusdes,  tiiitl  iiicrt'a.sciJ  reflexes.  The  injury  present  viaA 
an  apoplexy  in  the  motor  centres  vviiicli  followed  a  short  u.sphyxia.  ■ 
Treatment. —Injuries  to  the  hriicliial  plexus  have  been  usually  treatea 
by  splints  ami  by  nia.ss«i^  and  tiie  gatvunie  eurrent.  Care  is  ni-eessary 
to  keep  up  the  wartnth  of  the  extreuiily  supplied  l>y  the  injured  nerve. 
A  splint  may  Ije  needeil  if  there  is  eontiiwL'tion.  Where  eontraettons  have 
resulted  Kcntiedy-  has  obtainetl  good  results  by  cutting  down  npon  the 
injured  nerve  trunk.'i,  loosening  adhesions,  exfising  the  injured  and 
tliiekened  ptirtions  of  the  trunk,  and  hrinifiug  the  cut  ends  together 
with  fine  eatgnl.  Of  eourse,  this  eatniot  Im*  done  until  some  (inie  after 
birth  (Fij^H,  11  and  12).  Very  it-cently  (.'lark,  Taylor,  and  Prout^  have 
done  valuable  work  on  these  lines. 


FRACTURES  OF  THE  EXTREMITIES. 

Fractures  of  the  extremities  are  not  Infrequent  in  severe  and  compH- 

cated    lal>oi-s.      Minis,*    in    ll2tK>   casH.-s  of   vertex   presentation,   fonnil 
eighteen  fractures  of  the  claviele,  wnd  in  another  series  of  oOO  lalx>r^ 


FlO.  18 
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I'viiiiiir"   if  liiinnnis  ill  rlillifiilt  ^'prn!on_ 


four,  making  an  avera^  freijuciiey  of  1,'i  jkt  eent.  The  anterior  elavicle 
was  most  fir(|U(*ntly  woundud  in  the  proportion  of  15  to  3,  The  site  of 
fraetiire  was  nsually  the  middle  third. 

Ragnvaldson^  observetl  fraetiire  of  tlie  humerus  in  spontaneous  laboi 
vertex  pn^sentation,  when  the  arm  prolapsed  Iwsidc  the  head  (Yig^  13) 


»  Laarel.  IWO,  vnl_  1  p.  Ml. 

*  BrlUii]]  Medji^l  Joiirn«l.  1503.  vPl  I.  p.  V».  find  19N.  Nn  '23m,  p.  1065. 
'  Amei1<!An  JtHlrnnl  of  Ibti  Miwlictl  Bcleneet,.  Oclolwr,  IPOS,  p.  H70. 

*  OCdimlblKU  f.  QyiuJE.,  IWS,  Band  xxiiL  p.  »Eft 


*  Ihld.,  p.  1201. 
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Fn  srunc  casi-s  ronpi'iiitul  fragility  of  the  hones  is  an  important  element 
in  tilt'  priMluction  t»f  frmlun's.    Officer'  o!>M*rvi.'il  two  .sui-h  cases  in  llie 

^w  fumily,  one  of  whom  fiatl  fractnrt'  of  both  femora  ami  the  other 
ture  of  the  arm  at  hirth. 

In  tt  most  im(xn1.uiit  t-ontribution  tu  the  subject  of  fnietupps  in  the 
rifwlHirn  by  S|>crlinjr,^  lii>  frumd  by  inicnwcupif  .r-ray  stu<lic.s  that  many 
j.MjHK>s<'fi  fractiitvsof  fetal  Ikjoi-.s  ctjuhi  not  lie  rt'fcrrt't!  to  traumatism  at 
)im1i,bul  that  they  rca nit  from  al)ru>rinal  tk'vclopineiit  in  the  embryo. 
Amniotic  mliiesions  are  a  freipieut  faeton  Tlu'sa,*  ik'velop  in  the  first 
ur  s*^c()im1  month  of  embrvotial  life.  Tiiey  ]>rrjfliiee  no  ealhis^  but  an 
idhhratioii  nf  small  ce-lls  with  |>erios1itts.  A  skiiif^raph  shows  no  Ix'hd- 
iiig  of  tlie  bone  in  callus,     Les^ions  in  the  bkin  at  these  points  do  not 
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i.'tiiigL'iiilal  dvfiiniiilj'or  iJie  lilji-jiolnt. 


U-MJ  Tl'l 


thrtm^h  the  i-ntin^  internment,  but  wrt-  ^iujXTficia!  only  and  are 
rfiTFt'ii  lo  umtiiotie  lesinns.  l>rFi-ets  in  tlie  development  of  the 
Sliulji  mid  in  \W  dii^'ilH  werv  alwi  foniKi  in  these  eases.  In  (iU  |jereenl. 
of  rases  hupp(jisetl  to  Ik:  intranleniie  fnictiin-s  these  defeets  were  pppsent- 
iVre  an*  no  si^ns  in  these  eases  of  lirevion.s  iruumatism. 

Fraetnrv^of  the  femur  are  rare  iliirin^  ddlrlhirth.  Injury  to  the  ankle- 
joints  rimy  result  from  forcible  traction  upon  the  feet,  from  the  alippirig 
i*f  tlw  hand  encased  in  niblier  j^loves. 

1  lowronlonial  Mf<11ir-Hl  .ImimrtI  Of  Aiislm^HFri*.  Oclober  20,  IflW^  To\,  vU. 
*  Oentntbliui  I  uyUiiJc.,  I'Xri.  Hund  xxri.  t>  IIM. 
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Diagnoiia. — In  diagnosticating  fractures  of  the  extremities,  ribs,  ster- 
num ur  pelvic  bones  the  physician  must  remember  that  the  epiphysis  of  a 
long  bone  may  readily  be  separated  from  the  shaft  of  the  bone  in  the 
infant.  Fractures  are  often  green  stick  in  variety  and  crepitus  will  be 
obtaine<l  indistinctly.  The  joints  of  the  infant  are  so  loose  that  they 
may  Ix*  considerably  stretchwl  during  delivery  without  actual  trauma. 
In  an  uncertain  case  of  injury  an  x-ray  photograph  should  be  secured. 
(See  Plates  I.  and  11.) 

Treatment. — ^The  treatment  of  fract\ire  of  the  clavicle  in  infants 
consists  in  keeping  the  infant  as  much  as  possible  in  a  recumbent 
pasture.  It  is  diflicult  to  apply  a  retention  bandage  or  <livssing  to  a 
newlxim  infant  and  ecjually  difficult  to  keep  the  infant  constantly  recum- 
bent. Some  such  device  as  that  employed  habitually  by  the  Indian 
mother,  who  puts  her  infant  upon  a  lx>ard  and  fastens  it  there  with 
doth  or  bn>ad  !)andagcs,  is  appropriate  in  these  cases. 

In  a  case  of  double  fracture  of  the  clavicle  occurring  in  the  practice 
o!  Dr.  (reo.  A.  Ulrich,  of  Philadelphia,  the  infant  was  put  on  a  lx)ard 
twenty-four  inches  long  and  seven  inches  wi<le,  carefully  padded  with 
a  narrow  board  placetl  across  it  onc-<|narter  of  the  distance  from  the 
top  and  finnly  fastened.  The  infant's  aniis  were  carried  upward, 
and  were  firmly  bandaged  to  tlie  sides,  absorbent  cotton  Ix'ing  inserted 
90  that  the  skin  surfaces  did  not  come  in  contact.  A  small,  firm  pad  was 
placwl  Ix'tween  the  shoulders  and  a  similar  pad  over  each  clavicle.  The 
splint  was  allowed  to  remain  for  eighteen  days,  when  it  was  removed 
and  the  clavicles  found  to  l)e  completely  united,  with  no  perceptible 
dWonnity  (Fig.  l")). 

In  tn'uting  fractures  of  the  long  Iwncs  in  the  newborn  care  must  }ye 
taken  to  avoid  undue  pressure  in  applying  splints.  Soft  material  which 
can  Ik*  moulded  to  the  limb  of  the  infant  should  Ix"  selected.  Onlinary 
pa^tclwanl  dipiKnl  in  hot  water  may  Ik'  j^riftened  and  applied  to  the  limb 
and  thi'n  alh>wed  to  Ix'come  partially  stiff  and  moulded  over  the  frac- 
tiiw.  Spongi(»piline  and  other  flt^xiblc  material  may  be  use<l.  The 
splints  should  l)c  carefully  pad<U*d  and  the  padding  may  be  kept  in 
plane  on  the  splint  by  covering  it  with  gauze  and  stitching  the  gauze 
over  the  s|>lint.  The  splint  should  lx»  retained  in  position  by  bandages 
"fKaiisK*  or  flannel,  which  are  more  elastic  than  muslin  bandages.  So 
^'on  as  a  finn  callus  has  formed  massage  is  of  especial  value  in  these 
<uses.  Hy  this  adhesions  are  prevente<l,  the  muscles  are  developed,  and 
alisoqrtion  of  the  callus  is  promoted. 

Compound  fractures  art*  of  the  greatest  rarity  and  slioultl  W  treated 
I'v  drainage  with  wicks  of  sterile  gauze  and  by  thorough  asepsis. 


INFECTIONS  OF  THE  NEWBORN. 

Tlie  infections  of  the  newlK>m  may  Ik*  antenatal,  those  happening 
during  birth  and  those  arising  immHliately  after  birth  (postnatal). 
Svj>hilis  is  the  most  frequent  of  antenatal  infections.     Tulx'rculosis 
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IS  rare,  only  seven  authf  ntic  cases  being  on  rccorfl.  Gonorrhea  may 
occur  as  a.  (jrenatul  inft't'tian  in  cases  wlicrt"  the  iiK"in\>raiics  vvltp  nif>- 
titrtHt  soiTu^  lime  iK'fore  ilelivery,  or  whcix*  a  pliicL'ntitis  iiivolvetl  the 
amnion  and  t^onococci  thus  founil  their  way  into  the  amniotic  sac.  In 
this  way  may  be  ejcplainetl  the  eases  of  ophthahnia  occurring  in  Infants 
tlelivereJ  by  <  esarcan  section.  Variola,  scarlatina,  measles,  cholera, 
typhoiil  fever,  yellow  fever,  R'lapsiii^  fever,  pneunuiiiia,  inKneiiza, 
cerehrospiual  ineninj^itis.  and  tnahiria  have  all  occurred  in  the  fetus 
or  newlxjrii  infant  as  a  result  of  antenatal  infection  from  the  mother. 

Maternal  to.veniia  dnrinjj  pregnancy  may  be  transmitted  to  the  infant, 
with  a  fatal  result  within  the  ntenis  or  sotm  after  Ihe  infant  is  l>om. 
In  one  of  my  eases  the  mother  iM^eame  acutely  toxemic  In^fore  tl\e  birth 
of  her  infant,  who  perished  eleven  days  after  births  witli  high  teniperature 


>?-^>:- 


Lakrala  IhclwnKRBobserTcdiii  pretiAlial  Infeclinn-    J,  walJ  of  brofichos;  a,BirT«lcki; 
C,  coliuecUvc  UsHue  and  J u t*! r vesica lur  sLmiHurw 


and  multiple  liemorrhaff^'s  from  al!  nnicnns  surfaces.  At  antop.sv 
umhilicu.s  app<\ired  free  from  infection  or  inflammation.  ThealHlomCftl 
nintained  hloo<l-staincd  sen^us  (hiid^  the  mesetiteric  hlooilvessels  were 
empty,  anti  the  lympli  nodes  wen'  swollen.  The  pleural  membranes  were 
dry  and  sticky^  the  blood  fluid  and  <!ark,  the  lunjpi  4lark  red  in  wilor. 
the  suprarcMiai  capsules  contained  fluid  bloi.td,thc  kidneys  wen' en^vr^-d. 
am!  mullipU*  hemorrhagts  were  pr(\sent  in  tlte  stomach  and  inteytinc. 
At  the  titne  of  the  infant's  death  its  henvi^lobm  waa  110  p<T  cent., 
hemoglobin  crystallizing  u|xm  tlie  sliile.  The  red  corpuscles  were  greatly 
dintorted  and  the  eosinophile  cells  were  nuieli  increiised.  The  infant's 
feces  eontainerl  bacillus  coli  communis  and  staphylocoeews  pj^genes 
aureus.  The  dilferf^nt  organs  .showed  non-infective  periarteritis  in  all 
the  small  I'cssels.    I  have  seen  similar  lesions  in  an  infant  bom  just  after 
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(IcaChof  the  mother  From  eclampsia^  tlie  infant  surviving  the  mother 
me  days  ajid  living  with  symjitoins  of  at'iite  toxemic  (Figs.  IG,  17, 
ami  IS). 

Tr«»tm«iit. — Piiictioally  the  physician  must  reeogniKc  eotiditiona  acc?om- 
p&jiied  by  pitwive  hemorrhage  without  iinatoniical  lesion  in  iiewljt>m 
infants  as  ejvM^a  nf  infection.  As  pathogenic  hactena  are  foiimt  in  the 
!^intrstinr  of  tfie  infunt  in  n»any  of  these  ejLHi.\s,  tlie  most  vahiflhle  nu-tliutl 
of  tn-atment  jn  my  experience  has  hi-eij  tli*'  thnnrnpih  irrigation  of  tlie 
inle?4tinr  with  sterile  salt  s(*tution.  The  infant's  f(MHl  must  \k  carefully 
chi>sen  ami  siiital>le  stiuinlation  given.  No  other  method  of  treatment  has 
lx*en  of  especial  >'alue.  The  treatment  of  syphilitic  and  goiioeoceic  infec- 
lions  will  be  mentioned  later. 

ftp. 17 


#> 


Lsigiu  III  ki(]iic>';  rircnnUtl  infection. 


iBtnmatal  and  postnatal  mfectiona  may  oeenr  by  means  of  the 
Yigmal  secn'ti*m  df  tlw  ntotlu'i',  the  hands  of  the  physician  or  nurse, 
dwsMMgH,  in-struraent-s,  eIothes»  l!ie  air  of  the  room,  water  us*t!  for 
b^hing  or  drinking  pur|>oses,  and  the  infant'.^  fniMK  whether  human 
milk  or  eijws'  milk.  Finally,  eases  of  aiitolnfection  hy  means  of  the 
infant's  own  secietiona  (nasal,  buccal,  vaginal)  have  been  reported. 
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The  bacteria  whitli  has  lieeii  isoIftteJ  from  cases  of  gt^neral  infection 
of  the  newborn  are:  the  streptococcus,  staph)" lococc us  albus,  citreus,  and 
aureus;  pncuiutx-occus,  an  or^nisin  closely  resembling  it^  pneumo- 
bariUus  of  Fiiedlander,  bacillus  coli  communis,  Giirtner's  baciUus, 
bacillus  proleiis  vulf^arLs,  anil  bacillnjs  pyocyaneus.  The  ^mococcus, 
diphtheria  bacillas,  and  tetanus  bucilhis  have  been  founil  locally  at  the 
point  of  infection. 

The  most  corninoti  point  of  entrance  is  the  umbilicus,  althon^h  the 
skin,  the  mucous  membrane  of  tJie  re.spirutory,  digestive,  uiui  jjenito- 
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urinary  tracts,  the  conjunctiva  anil  the  ear  may  all  act  as  starting 
points  for  local  or  general  infections.  The  nianiiuary  glands  may  be 
infected  a.s  the  result  of  squeezing  or  rubbing. 

Staphylocifcci  lalbus  ^w\  aureus)  have  l^ecn  found  in  woman's  milk 
from  an  apparently  normal  breast;  in  cases  of  irritation  or  fissure  of 
the  nipples  these  organisms  are  almost  invariably  present,  and 
strept<>cncoi  have  Iwen  foimd  as  well. 

Symptomatology. —The  svinplt*ms  of  septic  infection  in  the  newborn 
naturally  manifest  themselves  in  the  organ  where  infection  originates. 
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Infection  of  the  skin  may  result  in  erythema,  pemphigoid  eruptionsj 
furuncles,  abscesses,  ulceration,  and  pcteeliial  hemorrhages.  If  the 
mouth  be  the  site  of  iiifection»  there  may  l»e  catarrhal  stomatitis, 
thrush,  superficial  or  deep  utcei^tion,  pseud omemhranous  inflamma- 
tion, and  even  gangrene.  Gonorrheal  ulcers  arc  occasionally  seen  In 
the  mouth.  Smaller  or  larger  ecehymoses  on  the  palate  and  inside  of 
the  cheek  are  common.     'Ine  cervical  lymph  m  des  n»av  be  swollen. 

Infection  of  the  respiratory  tract  results  in  nasal  catarrh,  laryngitis, 
bronchitis,  or  pneumonia. 

Anorexia,  vomiting,  diarrhea,  and  hemorrhage  from  the  stomach  or 
intestines  follow  infection  of  the  gastrointestinal  tract.  ^Vl!Iile  such 
infection  may  undoubtedly  Ijc  primary  and  prove  the  starting  |X)int  of 
ft  general  sepsis,  the  majority  of  cases  of  gastrointestinal  infection  are 
spcondsry  to  the  entram-e  of  bacteria  at  sf>nie  other  point- 

bifection  of  the  vagina  may  lie  followed  by  mild  or  severe  inHamma- 
tion,  and  by  gangrene. 

'Hie  urine  may  be  diniinishe<l,  and  hemoglobin,  blootl  cells,  pus,  and 
ca-sls  may  be  found  in  it. 

pus  may  develop  in  one  or  more  joints.  There  may  be  progressive 
loHs  of  weight,  and  the  influence  of  toxins  on  the  nervous  system  may 
cause  restlessness  or  coma,  local  or  general  convulsions,  irnegidar  pnlse 
and  irregular  respiration.  The  temperature  throughout  the  entire 
course  may  not  be  elevated,  or  it  may  be  very  high- 

Ophikaimia. — If  the  eyes  have  been  infected  the  lesions  will  differ 
with  the  variety  of  the  infecting  germ  and  its  virulence.  Zalwl'  examined 
33  cases  of  acute  typical  ophthalmia^  finding  the  gonoenccus  present  in 
19.  The  pneumococcus,  staphylococci,  and  bacilli  were  foiiml,  and  in 
some  rases  ni>  pathogenic  bacteria  were  present.  Ix'sions  of  the  cornea 
do  not  prove  gonorrheal  infection,  for  in  (i  ca-ses  without  the  gonocoeeU3 
the  corn*-a  was  injtired.  In  gonorrhe^il  ojihthahnia  the  conjunctiva  is 
slightly  reddened  at  first  and  a  profuj^e  secretion  of  thin,  glairy  mucus  is 
fonneil.  This  soon  changes  to  pus,  ofteti  uf  a  bright-yellow  color,  and  the 
tissues  Ix'comc  a  deeper  and  brighter  red.  Should  the  infection  pntceed 
unchecked  the  pupil  will  be  contracted,  the  cornea  will  gradiuilly  l>ecome 
eloudy,  iritis  and  adhesions  will  develop,  ulcer  and  perforation  of  the 
cornea  may  result,  pus  may  form  in  the  anterior  chamber,  and  the  eye 
muv  l>e  lost.  Catarrhal  cmjnncti\itis  may  fi  lK>w  the  subsidence  of 
acute  symptoms. 

Tetanus  Seotuiiorum. — Symptoms  caused  by  tcxemia  of  the  tetanus 
bacillus  commonly  apix'ar  during  the  first  and  second  week.?,  raiely  later 
than  the  thirtl  week.  Trismus  is  the  pred  minating  symptom,  followed 
by  ispasms  of  the  mnacles  of  tunk  and  extremities,  dysphiigia,  dyspnea, 
cynnosis,  cardiac  failure,  and  incontinence.    Death  Ls  the  u-snal  ending. 

DntfctKm.— Onlinarily  the  infections  last  from  two  to  live  days,  though 
cases  of  less  than  twcnty^four  hours'  duration  have  been  reported,  and 
others  may  linger  two  weeks  or  more. 

FrognoaU  Ls  very  grave.  Cases  which  do  not  terminate  in  rapid  death 
may  go  on  to  athrepaia,  chronic  digestive  disturbances,  and  severe  anemia. 


I  Inaiv.  DtM.,  H&lle,  1H& 
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Pathological  Histology.— There  is  always  parenchymatous  degeoeta- 
tion  of  the  nr^aiis,  and  often  tlie  liver  shows  Fatty  changes  as  welL 
Hemorrhaj^eri  intu  the  .skiii  ami  mueoiis  laetnhraiu'.s,  as  well  a^  nmler- 
neath  the  pleura,  pericaritUmii,  am]  (ili.s.sun'.s  t'a])siile,  are  very  common. 
Sweliini^  of  the  spleen  and  lytnpli  nodts,  pneutnonia  or  ]>uliiionary  con- 
gestion are  the  rule.  Thni^h  in  the  mouth  and  esophagus  and  ulcers 
&t  any  point  in  the  intestinal  triu-t  are  anionj;  the  less  fre<[uent  lesions, 
while  pus  in  the  unihilieal  vessels  and  in  the  liver,  as  well  as  on  any  of 
the  serous  membranes,  may  l)c  found. 

Treatment* — The  treatment  of  the  various  infections  of  the  newborn 
varies  with  the  organ  infected.  At  the  umbilieus,  in  the  mouth  and  the 
nostrils  local  antisepsis  may  l)c  attempted  with  a  fair  pros(xx*t  of  success. 
It  niust  \v  Te!neml>pn*d  that  infants  are  very  snsre]itihle  to  mercurial 
and  carbolic  fj4rtsoning,  anil  hence  very  dilute  solutions  or  mild  anti- 
septics only  should  l)e  employnl. 

lioric  acid  or  salt  solution  may  l>e  used  freely  anil  u,sually  without 
injury.  Care  must  Iwi  taken  not  to  spri'ad  infection  hy  injuring  the 
tissues  through  harsh  manipulation,  (lentle  irrigation,  as  the  use  of 
a  spray,  is  esjxH-ially  valuable, 

'File  breasts  of  the  newlmru  may  l>c  dresseil  with  sterile  gaii/^  com- 
presses soaketl  in  bttric  acid  solution.  They  must  nut  lie  hanilled  nor 
squeexerl. 

In  pulmonary  infection  antisepsis  is  imj>ossil>|e  and  the  infant  must 
be  trt*ato<l  by  supportive  measures  only.  Oxygen  may  l»c  inhaletl  and 
it  is  necessary  to  give  artificially  digested  nourishing  food  at  intervals 
ami  as  much  alcohol  as  the  infant  can  jjossibly  digest.  Restlessness  and 
fever  are  iK'st  controlled  by  the  extcrmil  application  of  cold  by  either 
s|M>nging  or  tlie  use  of  compres.'ics. 

In  infection  of  the  intestine  [  l>elieve  in  the  importance  of  free  irriga- 
tion with  salt  solution.  The  free  use  of  water  as  a  drink  is  important 
in  all  intestinal  infectious. 

In  diphtheria  the  value  of  .serum  by  injection  is  established.  In 
tetanus  the  value  of  sej-uin  is  uncertain  as  it  is  used  after  to>enua  ha.s 
developeil.  Cliloral  hydrate  in  dost-s  of  0.tJ()  gtn.  (gr.  j)  by  niouth,  or 
rectum,  repeate(i  every  few  hours  is  of  positive  Ix'nefil  and  may  be 
curative  in  late  case*.      \Varni  baths  have  a  sedative  effect. 

The  value  of  Credo's  ppophylaetie  treatment  in  ophthalmia  has  of 
recent  years  been  much  discuss£M|, 

Knu^ii«kamp/  among  4500  chihlren  with  whom  Credo's  prophylactic 
treatment  was  carried  out.  saw  ophthahnia  in  but  11  ca^-^s,  of  which 
2  only  were  severe.  Some  prefer  the  use  of  argyrfil  in  10  per  cent. 
solution  as  being  absolutely  without  danger.  Uo.sner^  obtaint*d  the  best 
results  by  using  within  the  eye  10  per  cent,  ,«w>lution  *>f  protargol  and 
cleaning  the  li<!s  with  a  3  piT  cent,  solution  of  iK>rie  aciil, 

Bischoff*  observed  symptoms  of  irritation  in  80  per  cent,  of  cases  in 

>  luuff.  mn.,  Halle,  1903.  '  wiener  mcd.  BUUer.  1903,  Band  xztI..  Mo.  IC 

*  t^binlbUti  f.  Gynik.,  I96i,  Band,  trtil.  f.^K. 
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which  silver  was  used.  Thin,  however,  subsided  in  four  days  without 
injury.  Protargol  .seemed  a^  irritating  lus  silver  nitrate  in  his  experience, 
Afptate  of  silver  .seemed  loss  ubjeetioniihle.  He  einisidered  the  siKxT 
irrilalinn  of  no  praelieal  importanee.  Veverka,  amnn^  1I()0  ehildren 
treateil  with  prolar|^ol,  (thserved  hut  4  eases  of  ophthalmia,  and  these 
were  seetmdary  infeetirms.  The  possihility  of  infection  attaekiJiw  the 
tea^-<h1et  of  the  newb4>rii  has  1hh-ii  ri']x)rled  Uy  Heiinann.'  Adiiitional 
ti-siimony  to  the  value  of  the  aeetate  of  silver  is  J^^e^  by  Seipiudes.^ 
ilc  moated  200  newborn  ehildriMi  with  1  per  cent,  solution  of  iieetate  4»f 
silver  without  the  tlevelopraent  of  ophthalmia.  In  II  cases  the  remedy 
causetJ  free  seeretion. 

The  majority  opinion  is  distinctly  in  favor  of  the  use  of  some 
pn*puration  of  silver  in  the  eyes  of  newlx)m  cliildren  in  maternities. 
WIjcIIht  this  be  Cretin's  method  as  ori^ually  pmposed,  or  the  use  of 
Bi^'rol  or  protargol  in  from  1  to  10  per  cent,  solution,  or  at^tate  of 
silvrr,  or  saturated  solution  of  lH)rie  aeiil.  orer[iial  parts  of  salt  sohition 
ami  IwHleU  water,  iiiusl  Ik'  left  to  the  jmlj^ment  of  the  responsible  physi- 
eian,  Personally,  I  have  st-pn  ^od  results  in  hospital  pRirtiee  by  j^iving 
all  mothers  a  y>relimiimry  vaginal  douche  of  lysol  and  j^n-en  soap,  and 
by  usinfj  Ujrio  aeiii  solution  in  the  eyes  of  the  infant.  In  private 
hoiisi's,  witli  patients  of  known  eharaeter,  I  have  not  always  found  it 
neei^ssary  to  emplov  f'fefl^'.s  prophylaetie  treatment. 

When  ophthaltnia  develops  the  most  phimpt  and  vij^rous  treatment 
is  mvessary.  The  child  should  Iw*  istjlated  in  charge  of  sj>eelal  nurses. 
In  the  Bciite  stage  cold  shoiihl  Ik*  applii'd  constantly  but  very  carefully 
Tiitli  small  eompresses  taken  frtim  a  eake  of  ice. 

Silver  preparations  may  Ite  droppt^l  into  the  eye,  followed  by  salt 
«>hjtirm.  If  ar^vn>l  or  pnitargol  Ix*  used,  salt  s<tlutioii  is  considered 
imneeessarr.  Irrij;ation  is  of  deeitled  value.  A  fountain  syringe  in 
whose  tube  is  placed  a  small  ^las,**  pi]>ette  like  a  mediein*'  dropper, 
dflfvf rs  a  small  stream  of  antiseptic  fluid  without  force.  The  infant  is 
place*!  across  the  nurse's  lap  with  the  infeete<l  eye  lower  than  the  other. 
'Hie  lum^infetted  eye  should  l>e  protected  by  sterile  gauze  or  cotton  and 
idape.  The  fluid  is  allowed  to  run  from  the  inner  canthus  down- 
J  and  outward,  thus  avoidiuf^  infection  of  the  healthy  eye.  I  have 
fnnnd  altcmale  irrifjation  with  Ii-'^tOll  bichloride  solution  and  saturated 
Miluliun  of  liorie  acid,  using  one  of  these  every  two  hours  and  each  of 
thetn  ever)'  four  hours,  to  be  of  great  Itenefit.  The  eyes  should  be  very 
grntly  drird  with  sterile  linen  or  ^aiize  after  irrij^aiion.  Should  the 
pupil  Ik'  c*)ulracted  it  sliould  Im*  tlilatcd  with  atropine.  If  the  case 
impn.iw's.  treatment  should  Iw  miide  less  fre<]uent»  the  silver  may  Ix* 
discK^ntinued  and  biehloriile  omitted,  ami  irrigation  with  bone  acid 
sohilion  or  salt  s<jlutinn  will  lie  sufTicient.  If  the  infant  sceras  depressed 
by  ihe  use  of  cold  and  the  rednetss  subsides,  the  use  of  iee  may  be 
onutted.  It  should  in  any  case  Ix^  fliseontinued  as  soon  as  possible. 
It  i-s  difficult  to  give  the  precise  statistics  of  the  results  of  ophthalmia- 


«  Dvot.  ned.  Vocb..  19D3.  ^od  xxJx.  p.  36. 
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In  my  experience  considerable  an<l  permanent  damage  to  the  eye  is 
rare.    The  complete  loss  of  the  eye  is  seldom  observed. 

The  physician  should  not  forget  to  warn  nurses  and  attendants  of 
the  danger  of  contagion. 

IcteniB. — Idiopathic  or  primary  icterus  in  the  newborn  infant  is  chie 
to  some  disturbance  of  the  physiological  rearrangement  of  functions 
which  takes  place  immediately  after  birth.  Whether  the  fault  lies  in 
the  blood  or  in  the  liver  has  not  been  proved  as  yet.  Jaimdice  is 
recorded  in  newly  born  infants  in  35  to  75  per  cent,  of  tlie  cases. 

Secondary  icterus  may  be  one  of  the  symptoms  of  a  general  sepsis, 
or  it  may  be  due  to  interstitial  hepatitis  (usually  of  syphilitic  origin),  to 
obliteration  of  the  bile-<lucts,  or  to  blocking  of  the  common  duct  by 
catarrhal  inflammation  or  rarely  by  a  calculus. 

In  the  congenital  cases  Griffith'  inclines  to  the  view  that  there  is  a 
failure  of  development.     'V\w  course  of  the  disease  is  not  acute. 

Prognosis  and  Treatment. — The  primary  cases  rtrover  spontaneously. 
Of  the  secondary  cases,  those  <lue  to  sepsis  are  often  fatal,  those  due  to 
obliterated  bile-<iucts  invariably  so. 

Where  there  is  a  catarrhal  obstruction  simple  saline  aperients  are 
sufficient  to  relieve  the  symptoms.  Jaundice  associated  with  syphilis 
clears  up  with  mercurial  treatment.  In  cases  of  javmdice  due  to  con- 
genital occlusion  of  the  bile-ducts  treatment  is  entirely  symptomatic  and 
almost  entirely  without  result. 

PemphigfUS. — Pemphigus  is  an  infection  of  the  skin  not  infrequent 
in  the  newborn.  It  may  Ik*  distinguished  from  syphilitic  pemphigus 
from  the  fact  that  it  does  not  attack  the  soles  of  tl»e  feet  and  the  palms 
of  the  hands,  that  it  is  conta^ous,  and  that  it  yields  to  local  trt»atment. 
Staphylococcus  pyogenes  albus  and  aureus  are  the  organisms  almost 
invariably  found  in  the  fliii<l  of  the  bullic  which  characterize  the  dis- 
ease. General  symptoms  may  or  may  not  accompany  or  prece<le  the 
eruption.  Mild  antisepsis  of  lK)ric  acid,  sterile  dressings,  and  careful 
feeding  and  stinnilation  art?  effectual. 

Syphilis. — The  infant  may  l>e  apparently  healthy  at  birth,  and  char- 
acteristic symptoms  may  not  appear  until  several  weeks  later.  On  the 
other  hantl,  severe  cases  may  show  an  eruption  at  birth,  consisting  of 
papules,  pustules,  or  bidhe,  especially  immerous  on  the  palms  and  soles. 
The  contents  of  the  bnllte  are  often  bl(H>d-stained.  Emaciation  and  a 
gtMieral  appearance  of  old  agtr  accompany  the  eniption.  Soft  copcis  with 
or  witlunit  hemorrhage  are  connnon  in  these  cases. 

In  infants  who  present  no  symptoms  at  birth  the  characteristic 
snuffles,  fissures  of  the  lips  and  aims,  excoriation  of  the  buttocks,  ami 
eruption  first  apparent  on  the  face  and  hands  may  not  <levelop  for  two 
to  six  weeks,  but  they  are  usually  present  within  two  months  after  birth. 
Hemorrhages  from  tlie  nmcoiis  membranes  are  ver^'  common. 

Treatment. — This  is  the  usual  treatment  detailed  under  the  special 
heading  on  Syphilis. 

1  Archives  of  Pudiatrics.  April.  1905.  p.  2S7. 
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CHAPTER  IV. 

CHANGES  APrER  BIIITH-IIYGIENE  OF  THE  LVFANT  AND 

NURSERY. 

To  further  our  knowlt'dgt*  of  tho  coiHiitions  intimately  associated 
with  growth  and  (ievolopnieiit,  it  is  essential  that  we  sljould  revert 
Iiriffly  to  some  of  t]»c  organs  of  the  infant  that  were  studied  in  the 
previous  chapters  and  which  we  must  now  regard  from  their  physio- 
logical stanrl|K)int. 

At  the  Ix'ginniug  of  extrauterine  life  chang<\s  take  place  in  the  circula- 
timi  which  arc  U'st  underst(H>d  hy  an  insix-ction  of  tlie  plate  (Plate  III.) 
fif  the  <-irculation  of  the  1)1(K)(I  through  the  vessels  of  the  placental 
attachment  bcfort^  the  infant  U'gins  its  separate  <'xistencc. 

Circulation. — ^The  clnuliition  of  (he  fetus  up  to  the  institution  of 
f^piration  and  the  cessation  of  flow  tlirough  tlie  umbilical  cord  is  in 
brief  as  follows:  Ucd  1)1<k>(I  enters  the  fetus  thnnigh  the  umbilical  vein. 
R'ncatli  the  liver  the  vein  divides;  one  |x>rtion,  <arrYing  the  larger  part 
"f  tlic  hlfMHi,  enters  the  transverse  fissure.  This  bUHxl,  already  somewhat 
mixftl  with  darker  blood,  reaches  the  vena  eava  by  way  of  the  hepatic 
vpins.  The  smaller  current  goes  dire<'tly  to  the  vena  eava  through  a 
"mtinuation  of  the  umbilical  vein,  called  the  ductus  venosus.  This 
WfMxi,  still  largely  red,  meets  in  the  cava  bl»M>d  returning  fnmi  the 
aWomiiial  veins.  'ITiis  mixed  blood  is  still,  however,  as  nearly  arterial 
"iHiaracter  as  any  sent  to  any  organ,  except  the  liver,  during  fetal  life. 
In  the  right  auricle  it  meets  the  bliMxI  eonnng  from  the  superior  vena 
'•ava.  In  earlier  fetal  life  it  is  thought,  from  the  anatomical  structure 
*'f  the  heart  at  that  time,  that  the  two  currents  do  not  mix  very  much, 
that  from  Ix'low  l)eing  directed  by  the  Kustachian  valve  thn)ugh  to 
the  foramen  ovale  to  the  left  auricle.  The  flow  coming  back  frtmi  the 
iindevclopefl  lungs  very  slightly  alters  the  character  of  the  blood  current. 
»  is  then  thrown  by  the  left  ventricle  through  the  aortic  arch,  the 
carotids,  and  subclavians  to  the  head  and  upjxT  extremities.     'Iliese 
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parts  are,  and  probably  consequently,  far  more  developed  than  tlie  rest 
of  tlu'  Iwnly,  niiMv  e^^pt'nully  in  tlitr  vwtXy  and  middle  jx-riod  tuf  fetal  life. 
The  eurrcnt  fnnn  the  .siiperiop  vena  cuvu,  however,  pn.fbal»ly  doseends 
directly  to  the  right  ventHele*  and  is  thitjwn  into  the  pulmonary  artery. 
'l*he  branches  of  this  artery  cannot  tKstribute  niuuli  blood  to  the  still 
unoxpanded  lutig^,  and  the  bulk  of  the  Hciw  is  tliverted  to  the  ductus 
arteriosu.s  (which  i^,  in  cfTetrt,  a  hraneli  of  the  pulmonary  artcn"),  and 
delivTrtNJ  into  the  descending  aorta  just  Ix-Iow  the  arch.  As  the  fetus 
nears  tenn,  however,  the  anatomical  changes  hinder  tlse  fri'c  flow  tlirougli 
the  f4>nimen  ovale,  and  the  course  of  the  blood  appniaclies  more  nearly 
the  |Kj.stnatal.  The  lower  extri'miticis,  therefore,  for  the  most  part, 
receive  blw>d  which  luvs  already  done  ilnty  in  tlie  upjKT  extrenillies  ami 
in  the  hcail,  Thi.s  is  probably  the  Tiiain  reiuson  of  their  relatively  small 
size.  The  return  cirrnilation  to  the  placenta  is  by  way  of  the  internal 
iliac,  hypoga,^tric,  anil  uujbilical  arteries.  The  distinction  between 
arterial  and  veiunts  blood,  so  rt*ailily  rt*eognized  after  btrth,  d<x*s  not 
exist  in  fetal  life  after  the  placental  blooti  luus  entercil  the  liver,  but  the 
two  sorts  are  mixed  in  various  degrees  in  different  parts  of  the  body. 
(See  Plate  III.) 

OhaAgf«A  at  Birth. — Aa  soon  an  the  respiration  is  ihonxighly  establi.shed 
the  circulation  of  bli>od  is  j^really  inercii-sed  in  ttu'  llin^s,  \Vi(h  the 
functionating  of  these:  organs,  the  bh>od  n'tuniin^  from  them  is  no 
longer  dark.  Aa  so(m,  too,  a'4  the  respiraticjn  is  established  the  flow 
tht^mgh  the  umbilical  vessels  is  usually  arreste*!  by  ligatiitn,  and  mnbil- 
ieal  veins  and  the  ductus  venosuH  fill  with  clots,  anil  usually  within  a 
few  days  arc  practically  oblitcrate<l  arul  Ix'comc  fibrous  conls.  That 
part  (if  the  umbilical  artery  which  within  the  alxloinen  of  the  infant  Ls 
callcMl  the  hy|>i>j2;astric  artery  is  also  oblitt^ratcd,  save  a  small  branch 
to  the  bladcier. 

The  chanfces  in  connection  with  the  circulation  within  the  heart  itself 
arc  more  iin|K*rtant  clinically,  iH'causc  of  cardiac  symptoms  asscx'iated 
with  the  persistence  of  fetal  contlitions.  The  ductus  artcrio.sus  dis- 
a(>|H'ars  by  tlie  same  obliterati\c  prtx\\s.s  a,s  the  umbilical  vessels  and 
ductus  vouosus,  and  is  closed  usually  within  ten  ilay^  after  birth.  The 
foramen  ovale,  which,  as  already  mentioned,  dcjes  not  carry  a  large 
anionnt  of  blood  in  the  lattiT  part  of  fetid  life,  iK'comes  still  more 
obstrueteil  after  birth  by  the  gnvwth  of  a  valve-like  Hap.  .\llhongh  the 
closure  remaitis  not  absobitely  complete  iji  very  many  caries  for  months 
after  births  it  is  nevertheless  functionally  adetpiate  very  shortly  after 
birth.  IVrsistent  patency  of  the  foramen  to  a  degree  to  cause  s>^nptoma 
is,  ncverthelcs.s,  not  a  very  ran-  conilition. 

■^nie  activity  of  the  circulation  diminishes  w^ith  the  growth  of  the  body, 
and  pmbably  necessarily;  for  while  the  weight  of  the  heart  l>ears  alKiut 
the  saini'  projHjrtion  to  the  IhkIv  wcij^lit  in  the  early  years  as  in  adult 
life,  the  capacity  of  the  va.scular  system  and  the  length  of  the  vessels  to 
be  served  diminishes  the  rapidity  of  the  circulation.  Similarly,  with 
the  increase  in  body  len^h,  the  pulse  rate  falls.  This  rate  is  very 
variable  in  individuals;   females  have  a  higher  rate  than   males,  and 
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the  same  ififiiviiiual  it  may  vary  ra])i(l]y  from  tiim-  to  timr,  espe- 
cially tn  v(?r)'  yrmng  childrxMi.  UbstTwrs  giv*-  vltv  fliJfercnt  rstimatrs 
fiir  dilTfrfTit  iiges.  Holt's  tal)k'  ^ives  the  lowest  figures,  but  he  states 
that  llu-y  were  taken  when  the  infant  was  asleep  nr  perfectly  cpiict. 
wiiieh  the  othera  ilo  not.    Holt  gives: 

^L^^aUctonrelvetiiOiQtlu .       .       .       .       ^ lO&toU&pernilnTiU. 

^^^^KXwir  Ui  six  ycu^  .        ^        ^       ..,..,,        ,         90kil0&    "'        " 

^^^^^■rreii  to  U:D  f  e&H S(^to  W    "        " 

^^^^^jpe«vti  to  fimncfsa  jreftH ,       ,         TSilo  sa    "       " 

It  is  quite  certain  that  the  pulse  rate  is  less  if  counted  i>y  a  nilrse  to 
wliotn  the  ehiUl  i.s  aecnstomod  titan  if  taken  hy  the  physieiiiis,  who  is 
mi  so  fjiiniliar  h  jx'rson.  'i'hc  physician  who  is  a  stmnger  must  expect 
tiigliiT  rates  than  when  he  ia  acquainted  with  the  child. 

The  Stomach. — The   capaeity  of   the   stoniaeh   Is   quite   variously 

i->Uniated  by  d liferent  writers,  and  prulmbly  liecauae  nf  the  different 

iiH'tiuid-s  eniplcjyeil.     It   i^  not  jx^rfectly  easy  to  tleterniine   when  the 

sutmaeh  is  nonually  distended  and  nut  ovenlistended .    Holt's  suuniiary 

nf  liis  iTK|uiries  is:    "In  brief^  the  average  capacity  wa.s,  at  birth,  one 

bihI  une-fifth  ounces;  at  three  mouths,  four  and  a  half  ounces;  at  six 

nmrUhs,  six  nunees;  at  twelve  months^  nine  oune<.'B."    Itoteli's  estimates 

,         an-,  however,  ctjnsideralily  smaller,     ^^"hateve^  estirjiatrjs  are  aeeeptcd, 

K     ihi'V  will  pivc  no  jnstifieation  for  the  enonnous  (ptanlity  of  lirpiid  fiKid 

^     "iWu  f(Ml  to  infants  at  one  meal.     The  stomach  is  more  directly  a  part 

o(  the  intestinal  tnl>e  than  in  the  adult, 

Thd  Intestines. — Prtjhaltly  the   most   important    faet   rejjarding  the 

iivtvsitnes  tn  the  praetitioner  is  the  great  n-hitive  length  aiul  very  pro- 

iwiiDced  S-slmped  curve  of  the  si^'Uioid    llexnre.     'I'his  pet  uliarJty  lias 

b)  In*  borne  in  mind  when  the  e^^lon  has  tn  he  irrigated,  and  instances 

Iwvf  been   reporteiJ   in   whieli   the  tanly  eni[>tytnjK  of  this  prolonged 

flewire  lias  led   to   iif^dless  interfereuee   for  yu]>pt).sed   impcTforation. 

I         'Hie intestines  are  liabh'  to  disiention  to  ^h^  in  babies  who  are  artifitially 

K     Iftl,  aad  the  pressure  of  the  gas  may  still  further  ehange  their  position. 

^       The  Liver. — ^'Hie   liver  is  notably  large  in   infancy,  being  at   birth 

pit)f)nrtioiially  al>aut  two-tliiitU  largtT  and  for  tlie  (irst  three  years  of 

lifr  still  at  Irast  one-third  larger  than  iti  die  adult. 

The  Bladder.^lt  is  ne<vs.iary  to  note  that  the  bladder  in  infancy  may 
•^upy  a  much  higher  pi*sition  than  in  mlnlt  life.  Being  ijiiile  ilis- 
t(7iiibir  after  the  earliest  weeks,  and  having  quite  lax  |)elvieattaeiiments, 
il  Pisilv  rises  alwvc  the  pubis  and  may  l>e  a  source  of  *.xjnfusion  to  the 
rfii^io.stii  inn,  as  well  as  to  the  operator. 

The  Special  Senses. — It  isdonblfnl  whether  any  exist  at  birth.    The 

only  one  which  I  have  l»een  able  to  see  e^'idence  of  is  smcti,  and  this 

chiefly  from  the  Itehavior  of  the  infant  when,  if  really  awake,  it  is  placed 

'  n|>i>n  the  breast.     The  infant's  eyes  certainly  art^  affeetcd  by  strong 

'  Uji^it  at  birth,  as  evidenced  by  the  closing  of  the  lids  against  it.     Later, 

It  *enis  to  \w  inte^^sted  In  ga?:ing  at  illnminated  objeets.     But  si(fhi 

llbe  oniitiary  sense  of  distinct  vision  cannot  occur,  except  occasionally 
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by  accidental  adjiistmentt  until  the  co-onlitiation  of  the  ocular  Tnnscles 
is  ofttahlisliod,  which  may  require  several  months^  possibly  five  t>r  six. 
Hearing  h  developct]  fairly  early,  usually  within  six  or  eight  weeks. 
In  n»y  opinion  miieh  tliat  has  been  wriUeu  about  early  hearing  is  due 
to  its  confusion  with  the  recognition  of  concussion,  the  infant  being 
startled  by  the  jar,  not  by  the  Hound,  and  being  disturbed  nearly,  if  not 
qnitCj  as  easily  by  the  former  when  nuiscles.s.  It  ia,  of  course^  not 
intenfled  to  tleny  the  great  sensibility  of  young  cliildren  an*!  even  infants 
to  sound,  l>oth  as  to  degree  and  quality,  after  the  hearing  is  well  estub- 
Iishe<l.  It  is  claimed  by  some  that  taste  is  develope*!  very  early,  if 
irnlced  it  he  not  present  at  birth.  I  have  been  unable  to  verify  the 
laltLT  eluim.  But  there  is  no  doubt  that  quite  early  dittercnces  of 
taste  are  n'fof(;iuzcd.  It  is  not  easy  to  tlecidc  how  early,  because  some 
things  not  agreeable  to  adults  or  older  ehildit^n  do  not  give  offence  to 
little  children.  Pungent  subataiicea  are  usually  objectionable  to  children, 
and  I  have  had  doubts  to  what  degree  the  irritation  caused  by  such 
artick's  gave  ri.'W*  to  an  iLpjx'aranee  t*)  a.  disliU'^.'  for  the  ta.'ite  of  them. 
(jcnenil  iM>rlily  or  tactile  senaih'diiif  is  not  very  acute  \\\  the  uewlxirn; 
nor  is  sensibility  to  pain;  but  lioth  sorts  of  sensibihty  are  rapidly 
developeih 

The  MoscularSystem.^Thc  tievelopment  of  the  muscular  system  is 
more  striking  a.-i  n:'ganls  gain  in  co-orrli nation  than  in  actual  gain  in 
power;  for  example^  the  chance  blow  delivered  by  the  infant's  hand  or 
foot  demonstrates  considerable  muscular  power  long  before  the  child 
VHW  co-t»rdinate  its  motions.  Automatic  closing  of  the  hand  upon  an 
object  occurs  very  early,  but  not  until  after  tlm^e  months  will  it  lie 
likely  to  purposely  gntsp  anything.  It  will  l>e  at  Icju^t  another  three 
months  before  it  can  sit  U])right.  S(w>ri  after  this  feat  is  accomplished 
it  may  learn  to  cn'cp  (ir  to  hitch  itself  along  in  a  sitting  [josture  upon 
the  floor*  With  the  last  quarter  of  its  first  year  usually  come  attempts 
at  climbing  up  beside  chairs  or  the  parent's  kiicr .  the  (imc  of  standing 
gra<lnHlly  increasing  until  it  can  stand  alone.  Great  viiriation  within 
stri<'t  limits  of  health  exists  Jis  to  nil  these  developments,  and  particu- 
lariv  a^i  to  walking  without  aid  and  habitually.  This  usually  occurs 
within  the  first  quarter  of  the  second  year.  Debility  from  any  cause 
may  n-tard  it.  f>verfatncss  from  peculiarities  of  feeiling  may  increase 
the  difficulty  of  balancing,  and  so  liinder  the  free  walk  of  a  child  who 
has  Ix-en  for  -'^>tne  tinie  able  to  stanfl  with  sup[mrt.  No  urging  of  the 
babv  should  Im'  |KTmittc<l.  (iranted  i>rdinary  mental  development,  it 
will  walk  as  soon  as  it  properly  can,  hut  it  must  have  wide-toed  slippers 
or  hIiocs  that  will  ncH  cramp  the  feet  anil  add  to  the  difficulty  in  balancing. 
Defective  chililren  arc*  of  e^'nirse,  not  here  considen*d. 

Speech. — Speech  is  developed  very  difTerently  in  different  children. 
Not  only  does  the  first  attempt  to  speak  vary  considerably  in  time,  but 
the  method  of  development  differs.  Given  apparently  equal  mental 
development  arwl  equal  ability  to  understand  speech,  one  child  will 
articulate  wnth  great  clearness,  while  another  will  pour  out  a  great  flow 
of  conversation,  the  meaning  of  which  only  the  initiated  or  the  very 
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Irnugiiialivf  admirers  can  jipipss.  Occasinnally,  a  cliiUt  is  met  with  who 
Ls  t'vuleiuly  inlelUgfiit,  who  .s^emis  to  shrink  from  sjRVfh  until  it  ran 
|>eak  well.  But,  its  u  nile,  intellif^'nt  children  niakt'  s*>me  iitlc-iitpt 
by  the  completion  of  a  year  and  "pat  W(jrds  togt^hcr"  durinj^  the 
seeom).  Occasionally,  one  speaks  wilh  precision  at  two  years  of  age^ 
aii<l  I  n-cull  urte  of  this  n^  who  rolled  out  with  plionographic  aeeiiracy 
tlif  MJiiiiroits  C  J  reek  lines  of  the  "Iliad."  ( Jwinj;  to  the  ahnost  automatic 
position  of  the  ton^ie-tip  in  mukiiijij  their  sounds,  p,  nt,  t^  and  d  ate 
UMially  the  first  artieuluted  eonsonani:,,  and  a-s  a  couseqiionce  ^'papa," 
niamnui/'  "dotl**  are  among  the  first  words  and  have  beeouie  accepted 
iideuriijg  names  in  most  tongues. 
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In  mhlilion  to  the  foregoiof;  a  few  wonls  may  Im-  saiil  in  refjaitt  to 
llie  pnijMirtions  and  }K'enlianties  of  some  ])art.'*  and  n'gion?;  of  thi^  Uniy, 
Imlh  l)e<-auM^  njion  these  Itjcal  elmn^fs  tin*  general  elunigt\s  depend  and 
kraii-sc  tlu'  local  changes  are  iiiliinutcly  connected  with  iin|Ktrtant 
jihviiologieal   fuets. 

The  Head. — The  head  participates  in  the  general  rflpidily  "f  jrrt>wth 
of  tLe  fir>t  year,  so  thut  at  tlie  end  of  twelve  iiumths  lis  rirnimftrence 
i< almost  a  tliinl  larger  than  at  Uirth,  and  (piit*'  a  thiol  larger  at  a  year 
ami  u  hitlf.  The  Inereas*'  in  eireumfereoee  is  thereafter  sU>\M"r,  say 
•iicm.  (two  inehes)  from  eighteen  months  to  five  years,  ancl  2.5  em.  (one 
ineh)  or  therenlwuts  during  the  Mieeeedjng  ten  years.  Hut  the  size  of 
tlif  lira^l  at  pidx-rtv  anil  tliereafter  varies  very  nnieh  in  pro]><)rtion  to 
the  l»ody  height.  At  puberty  the  averagi'  cireutnfeR'nci-  i.s  mliuT  mitre 
thin  one-third  of  the  total  hergiit.  at  the  completion  of  growth  rather 
Irwthan  one-thiril. 

With  tliiH  g^1^^■tl^  marked  rhatigef^  in  pmporfiiMi  neeiir.     At  hirth  the 

fnec  is  notiecahly  jiinall  as  compurrd  with  the  eranial  vault,  so  that  the 

(rriTo'of  the  vertirnf  diameter  i.s  at  the  t<jy>  (tf  the  orhit  insteatl  t>f  at  (lie 

pii)>il.  a,s  in  the  adidt,     'J'he  mandible  does  not  desceml  into  the  prom- 

ment  chin  of  miitnrlty,  and  is  hut  little  helow  the  neeipital  eondyle.s.    So 

ifiat  infancv  Iw-ars  a  Tfmarkabic   rescinfilanee  iu  toothless  age.     The 

ritipt's  of  tfie  skull  an-  litth*  n'larked,  the  fttnital  anil  parietal  prLnninenees 

(ireidetllv  sn.    The  l>f>nesof  the  vault  have  no  diploe.    Of  more  clinical 

im|)c»rtanre  is  the  fact  thai   the  sutures  exist  only  potentially  in   the 

ri>\tMniliMg    miirgius    of   the    (^>mp'(>nent    txjnes.      "^rhe    frivntid    or 

i|Mc   sulurt'   still  exists.     The  paricl;d  Ijones  tiw  inroniph*te,  their 

Ing  anterior  e<*hiers   aiul    llu'   divided    frontal    leaving  tlu'   space 

:noim  as  the  anterior  fontanel,  usually  a!K>ut  3.S1  cm.  (one  and  one-half 

incJics)  ftnteroposteriorly  nnd  one  inch  transversely.     A  similar  defert 

ihr  ap|iroxiination  of  the   pi.stenor  angles  <*f  the   parietnis  to  the 

-ipitnl  inake-^  the  [xisterior  (triangular)  fcvnlanel  not  alwive  one-half 

ilhr  M»'  of  the  anterior.     The  other  fontanels  are  scarcely  of  elinieal 

m]|KiTlancr.     Nor  i^  the  com|x>site  nature,  at  thin  age,  of  the  occipital 
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and  temporal  bones.  But  the  absence  of  the  mastoid  process  is  worth 
remeuiljering  as  bearing  upon  aural  diseases.  The  osteal  development 
of  the  cranial  base  and  the  gradual  fusion  of  the  centres  of  ossification 
are  very  interesting,  but  of  moderate  clinical  importance.  It  may  be 
worth  while  to  remember  that  the  fusion  of  the  basal  parts  of  the  occipital 
and  sphenoid  is  one  of  the  last  to  take  place,  only  in  fact  when  the 
organism  is  practically  mature.  The  closing  of  the  anterior  fontanel, 
which  occurs  on  the  average  at  about  the  age  of  eighteen  or  twenty 
months,  is  clinically  the  most  important  of  all  these  cranial  bony  changes. 
The  changes  and  distortions  of  the  skull  as  the  result  of  disease  or 
dyscrasia  do  not  belong  to  this  section. 

The  amount  of  hair  upon  the  scalp  at  birth  may  vary  from  complete 
baldness  to  exulwrancc,  but  it  is  usually  scanty.  This  hair  is  generally 
lost  within  a  few  weeks  and  is  replaced  by  another  growth,  ordinarily 
of  a  different  color  from  the  first. 

The  Chest. — ^The  chest  in  the  newborn  is  noticeably  small.  So  long 
as  the  placenta  performs  the  respiratory  function  of  the  lungs,  the  latter 
remain  only  as  reserve  or  accessory  organs,  the  lung  tissues  growing  to 
meet  their  prospective  use,  but  the  air  vesicles  not  expanding.  Hence,  the 
small  size  of  the  chest,  which  is  usually  at  birth  rather  less  in  circum- 
ference than  the  hcatl  and  still  less  when  compared  with  the  alxlomen. 
By  the  age  of  two  years  the  circumference  of  the  chest  usually  is  as  great 
as  tlmt  of  the  head,  and  thereafter  gradually  and  increasingly  gains 
proportionally.  If  it  l>e  rememlK^nMl  that  the  average  gain  in  head 
circumference  is  not  much  morc  than  an  inch  between  five  and  fifteen 
years,  while  that  in  chest  circumference  is  alwut  ten  inches,  this  relative 
change  of  proportion  will  l)e  emphasized. 

The  Abdomen. — ^The  abdomen  at  birth  is  ordinarily  larger  than  the 
chest  and  even  a  little  larger  than  tlte  head,  but  the  rapid  growth  of 
head  and  chest  very  soon  destroys  this  predominance  and  the  whole  trunk 
varies  litde  in  its  circimiferences  diiHiij^  infancy,  so  tliat  "baby  has  no 
waist"  is  a  nursery  axiom.  In  the  ]>eriods  of  second  infancy  and  adoles- 
wnce  the  circumference  of  tiie  chest  gains  upon  that  of  the  aUiomen,  the 
rclativc  size  of  the  latter  varying  much  according  to  diet  and  tendency 
to  fat. 

The  Spinal  Column. — The  fart  regarding  the  spinal  column  of  an 
infant  which  fii*st  attracts  attention  is  its  great  flexibility,  especially 
in  the  anteroposterior  direction.  This  |)ersists  to  a  very  great  degree, 
however,  through  childhoo<l  and  even  to  adult  life.  So  prominent  is 
this  that  any  spinal  rigidity  in  a  child  should  at  once  Ix?  investigate*! 
as  evidence  of  disease,  pr()l>al)ly  of  the  column  itself.  In  the  newlM>m 
tliis  flexibility  of  the  spine  is  so  great  that  the  distinctive  cur\'es  do  not 
exist,  save  that  tlie  occiput  and  sacrum  present  permanent  posterior 
convexity.  Between  these  the  spinal  column  usually  falls  into  a  single 
long  eurve,  tlie  direction  of  its  convexity  l>eing  determine*!  by  the 
position  in  wliieii  tlie  ehihl  is  placed  or  held.  As  the  lower  extremities 
become  mon'  and  more  phiccd  in  the  pisition  of  extension,  the  traction 
of  tlie  iliopsoas  muscles  helps  to  give  a  lumbar  curve  with  forward  con- 
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vcxity.  As  the  child  leams  to  stand  and  walk  this  curve  calls  for  a 
compensating  dorsal  curve  in  balancing,  the  development  of  the  chest 
assisting  in  its  formation.  The  total  curve  begins  thereafter  to  resemble 
that  seen  in  the  developing  child,  save  that  the  cervical  curve  is  less 
eWdent.  The  infant  is  often  said  to  have  no  neck.  In  fact,  the  pro- 
portion of  the  cervical  vertebrae  to  the  whole  column  is  not  so  very  much 
different  from  what  it  is  later,  but  the  region  is  enveloped  in  fat  or  in 
loose  integument  and  hidden  behind  and  masked  by  the  relatively 
enormous  head,  so  that  the  occiput  seems  to  rest  upon  the  shoulders. 

The  Teeth. — At  birth  the  teeth,  both  of  the  temporary  and  permanent 
sets,  exist  rudimentally  in  the  jaw.     As  has  already  been  noted,   the 
mandible  has  little  angle  at  birth,  yet  its  gum  does  not  quite  touch  that 
of  the  upper  jaw.     The  temporary  or  so-called  milk  teeth  begin  their 
development  early  in  fetal  life,  the  process  advancing  slowly  and  con- 
tinuing long  after  their  eruption  through  the  gums.     Very  rarely,  indeed, 
teeth  are  found  to  have  pierced  the  gum  at  birth.    In  a  ca.se  in  my  own 
practice  such  a  tooth  proved  to  be  a  supenuimerary  one.    The  hifant*s 
mother  and  maternal  grandmother  each  bad  a  supernumerary  infantile 
incisor  persisting  among  the  permanent   teeth.     The  infant's  tooth, 
however,  proved  to  be  deciduous  ami  was  replaced,  contrary  to  the  rule, 
by  a  supernumerary  incisor  in  the  permanent  set. 

\Yhile  the  average  time  of  the  eruption  of  the  teeth  is  pretty  well 
igreed  upon,  individual  variations  are  verj'  wide  within  the  limits  of 
apparent  good  health.  In  artificially  fed  children  in  dispensary  practice 
the  average  date,  tooth  for  tooth,  is  later  than  in  breast-fed  infants. 
IMiether  this  difTerence  exists  under  well-managed  artificial  feeding 
1  have  not  enough  statistics  to  state,  but  I  am  inclined  to  think  that  a 
sliglit  difference  still  exists  a-s  compared  wifli  the  best  breast  nutrition. 
1  also  place  a  g(H«!  deal  of  str(\ss  upon  family  peculiarities — paternal 
^luite  as  often  as  maternal.  In  some  families  even  v.itli  good  breast 
fwling  and  evident  good  nutrition  the  teething  will  In*  late.  On  the 
other  lian<I,  I  recall  in  a  forward  teething  family  a  child  cutting  teeth  in 
ailvance  of  the  average,  in  spite  of  very  |>oor  nutrition  and  [)ronounced 
infantile  scurvy.  This  child's  father  I  had  alw)  lia<l  under  observation 
as  an  infant.  He  cut  his  first  tootli  at  four  months  and  had  sixteen 
teeth  at  .sixt(*en  months.  It  shouhl  always  l>e  kept  in  mind  in  tracing 
here<litary  iJeculiarities  that  the  child  is  not  to  Ix'  compared  with  its 
parents,  hut  its  parents'  childhomi. 

Tiio  tem|x)rary  set  contain  twenty  teeth — ten  u}>per,  ten  lower — 
namely,  in  either  jaw  four  inci.sors,  two  canines,  four  molars.  While 
the  order  of  their  eru[)tion  varies,  so  tliat  this  is  differently  stated  by 
(liffen-nt  writers,  the  majority  agree  that  the  time  and  order  of  eruption 
are  nearly  as  follows: 

Eruption  of  Temporary  Teeth. 

LoiRT  centnl  Inclaon 6  to  9  months. 

Pour  upper  inciaon 8  to  12       " 

Lower  lateral  ludaon  and  four  flnt  molant 12  to  IS       " 

Fonreanlncfl is  monthn  to2yearB. 

Four  Moond  molan 2  to  '.V^i  years. 
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It  is  not  rare  for  dentition  to  bogin  considerably  earlier  than  the 
earliest  date  just  given;  but  for  some  reason,  probably  the  disturbance 
of  weaning,  the  date  of  the  coming  of  the  teeth  in  the  third  and  subse- 
quent groups  are,  in  my  experience,  less  likely  to  be  anticipated.  In 
each  group,  except  the  incisors,  the  lower  teeth  usually  precede  the 
upper  (Fig.  19). 

All  the  teeth  of  the  temporary  set  have  successors  in  the  permanent 
set,  the  germ  of  the  latter  being  attached  behind  the  sac  of  the  former. 
To  these  are  added  three  pairs  in  either  jaw.    The  first  of  the  permanent 
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Diagram  showing  what  permanent  tooth  replaces  L'ach  teni)x>rary  tooth,  and  also  tbe  order  of 
eticecs&ioii  uf  the  teeth  of  each  out.    (Gcrrisb.) 

set  to  ap[)ear  am  the  first  molars,  |M)p)ilarly  called,  from  the  usual  period 
of  their  eruption,  "the  six-year-old  molars."  Thereafter  the  order  of 
the  eruption  of  the  jHrmanent  teeth  is  nearly  a  n'[x?tition  of  that  of  the 
tein|K)rary  set.    On  the  average  they  apjx'ar  alM>ut  as  follows: 

Kkuition  of  Pehmanknt  Tketh. 

First  iimlara 6  years. 

Centml  incisors 7  " 

Lateral  inciwrs 8  " 

First  bicuspids 9  " 

Second  biciispiiiK Iti  " 

Canines 11  " 

Second  molars 12  " 

Wiwlom  ttftli  (third  molars) 17to25  " 
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These  agpR  an\  of  ri>urs<>,  .sul>jcf"t.  tn  soint'  vuriation. 

V'llic  ppocvss  of  (li'tuititin,  fspt'cially  the  first,  la  often  attendccJ   by 
ral   (liscomforl   aint!   even   ^neral   disturbanre   of  the  digestive   and 
lervoijs  sy:^tetns.    Thr-se  .^Iiould  not,  however,  l)c  considered  as  a  nurmal 
iniudhion  luir  iie^let'ted  as  ''natural." 

The  Saliva. --The  sahva  plays  no  active  mle  in  difrestioii,  nor  is  its 
(Hiiiulity  cotusiileralile  until  the  thiril  nr  fourth  month.  Iiivesti^atdrs 
(Ui  not  hj;r"0  as  In  i(s  aetiml  anioniit  at  early  pt'riods.  The  amount,, 
hitwever,  is  inaiiifeslly  inereofled  at  the  tune  mentioned,  and  very  much 

Fin.  aJ 
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HwiafBcWIJofwiren  anil  a  half  yiSBW,  the  eilenial  tablqnf  brnie  harinslcen  cut  away  lo 
k1)ow  Ihe  sbngo  of  EGTOlid  rluntilimi.     {Tc«liU.) 

Via?  the  IjTjsinning  nf  dentition  approaehes.  It  is  probable  that  these 
i«w  iJevrltJprnetiital  faets  are  ordinarily  merely  coincidental,  as  wc  see 
ftr«*hiHin(i*«l  salivation  at  the  usual  time  even  if  dentition  is  p;n^atly 
rielayitl.  Ne-vertheless,  the  flow  of  the  Hali\'a  is  pjpnlarly  aec^epted  aa 
llw  herahl  of  the  eoniint;  uf  the  teeth  and  usually  it  dfies  precetle  dentition 
hut  jt  .short  lime,  \\nien  the  How  of  saliva  is  well  established  it  eontiiuies 
»InnidaTiitly,  s^jnie  oK-icrvers  even  <'cinsitlering  the  amount  at  one  year 
|tt>  U>  erpial  In  that  oT  the  arhtU. 


CHAPTEK  V. 

GROWTH  AND  HYGIENE. 

Hygiene  has  been  defined  to  he  "the  science  and  art  of  the  preser- 
vation of  health."  Perhaps  this  is  a.s  goo<i  as  any  short  definition,  but 
it  involves  the  presumption  that  the  word  health  has  a  definite  meaning 
to  the  reader.  For  the  purposes  of  this  chapter,  hygiene  may  Ix*  taken 
to  mean  such  rules  as  to  surroundings,  conditions,  and  regimen  as 
conduce  to  the  normal  growth  and  development  of  a  child  and  the 
proper  functionating  of  all  its  organs.  Such  a  meaning  necessitates  a 
description  of  what  constitutes  the  normal  state — health,  in  other  words 
— in  infancy  and  childhood.  It  should  be  said  at  once  that  this  is  not  a 
fixe<l  one  in  any  particular,  save  as  we  may  accustom  ourselves  to  the 
idea  of  means  and  averages.  No  one  questions  that  breeds  of  animals 
widely  difl^ering  from  each  other  may  l)e  e(|ually  normal.  Racial  dis- 
tinctions in  man  are  usually  similarly  recognized.  In  the  same  environ- 
ment the  tall  and  the  short,  the  thin  and  the  stout  are,  witliin  limit,  all 
accepted  as  normal. 

To  distinguisli  between  growth  and  development  is  not  always 
practicable  unless  the  meaning  of  the  former  be  restricted  to  mere 
increase  in  height,  hulk,  and  weight,  and  even  these  are  in  part  the  result 
of  tlie  developmental  evoUition  of  organs.  If  this  restricted  meaning  l>e 
adopted,  it  is  safe  to  say  that  growth  is  generally  less  important  than 
development,  and  that  |)erfection  of  function  is  most  important  of  all. 
Kxeept  for  the  sake  of  clearness  this  matter  need  not  be  mentioned,  since 
here,  as  elsewhere,  increase  of  size  without  development  is  merely 
expansion,  not  growth. 

The  study  of  the  growth  and  external  development  of  children  from 
a  physiological  point  of  view  belongs  to  recent  years.  It  is  scarcely 
seventy  years  since  Quetelet  published  the  measurements  which  are 
generally  assumeil  as  our  starting  point,  while  the  past  thirty  years — 
the  past  twenty  in  fact — have  furnished  the  greater  part  of  what  is  now 
a  pretty  extensive  bibliography.  Physiologists,  anthropologists,  and 
esjM'cially  those  intereste<l  in  the  application  of  the  physical  sciences 
to  the  pmblems  of  pedagogy,  have  all  contributed  to  the  growing  accu- 
mulations of  observations.  Hut  the  study  of  the  human  form  by  painters 
and  sculptors  is  very  old.  In  fact,  the  old  Greek  canons  have  never 
iK'cn  sui)enieded.  lentil  these  recent  years  works  by  artists  or  upon 
artistic  anatomy  were  our  lK\st,  in  fact  our  only,  guide  as  to  the  pro- 
[iortions  of  the  hinnan  form.  Tiic  artist  seeks  to  establish  an  ideal  or 
at  least  to  jM>int  out  the  nearest  concrete  approach  to  it;  while  the 
piiysiologist  ai»l  the  pt'diatrist  seek  to  determine  the  ways  and  degrees 
(70) 
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in  which  this  ideal  may  be  departed  from  within  the  range  of  normal 
variations.  These  artistic  studies  of  proportion  are  of  interest  to  the 
podiatrist,  to  the  general  practitioner,  and  to  anyone  who  has  the  care 
of  the  physical  development  of  children.  They  otfer  liim  an  ideal 
toward  wliich  to  train  those  he  carets  for,  while  the  averages  and  tables 
of  scientific  ol)servers  give  him  the  knowle<lge  of  what  are  existing  facts 
an<l  a  test  of  his  progress  toward  his  standard  of  perfect  sncces.s.  At 
the  pn-sent  moment  the  amount  of  data  gathered  by  scientific  men  is 
very  considerable,  but  more  are  still  ntHMled,  and,  as  in  most  physical 
science,  the  broad  understanding  of  these  data  awaits  an  interpreter. 

'Hie  growth  of  a  chihl  is  marked  not  merely  by  increase  in  stature, 
but  by  constant  cliange  in  the  proportion  of  the  parts  of  the  body. 
Discussion  of  these  changes  as  regards  the  external  figure  alone  has 
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Birth, 
4  heads  liigli. 


2  yean, 
5  heads  bigb. 


6  years,  Ifi  years, 

6  beads  high.       7  heads  high. 


'25  yean, 
t  heads  high. 


filled  volumes,  while  here  but  a  few  paragraphs  can  lie  devotwl  to  them. 
It  will  save  repetition  and  probably  spax-e  if  the  [x)ints  Ik*  first  mentionetl 
in  which  the  newborn  most  noticeably  differs  froii)  tlic  adult,  and  then 
the  steps  by  which  they  are  changed  in  the  course  of  growth.  Diagrams 
and  illustrations  will  still  further  save  wor<ls. 

'ITic  first  diagram  (Fig.  2!,  from  Stratz)  shows  the  comparative  size 
of  a  newlx)m  infant  5()  cm.  (19.7  in.)  long  an<l  an  adult  of  180  cm. 
(.J  ft.  11  in.,  nearly).  It  is  to  lie  noted  that  this  height  is  ideal,  not  the 
average.  The  average  of  upward  of  190,(XX)  American-lK)m  men  in  the 
army  during  the  civil  war  was  very  nearly  5  feet  8  inches.  The  length 
of  the  ncwlwm  infant  is  differently  given  by  (liiTcrent  observers.  Holt 
found  it  in  some  lying-in  hospitals  of  New  York  52.07  cm.  (20^  indies), 
aliout  2\  cm.  more  than  above  given. 
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Differences  of  proportion  as  well  as  of  size  can  be  noted,  but  the 
fonner  are  much  more  clearly  shown  in  Fig.  22  (also  from  Stratz, 
Der  Koerper  des  Kindes).  It  will  be  noticed  that  Fig.  21  gives  the 
adult  as  eight  heads  high,  lliis  is  in  accordance  with  the  ancient 
Greek  canon  and  is  still  accepted  as  an  artistic  rule  for  the  male  figure. 
The  medical  man  must,  however,  not  expect  to  find  it  holding  good 
except  among  those  whose  occupations  or  amusements  ^ve  the  IxKly 
every  advantage.    In  other  words,  it  is  the  canon  of  the  athlete  rather 

Fia22 


Noniul  stages  of  childhood;  ontllnefl  from  Geyer.    The  second  period  nearly  corresponds  with 
that  of  the  second  dentition. 

than  of  the  student  or  thinker,  the  latter  being  more  often  at)out  seven 
an<l  a  half  hea<ls  tall.  Fig.  21  is  dividtnl  into  eighths  by  transverse 
lines,  the  middle  Ix^ing  marked  by  a  heavier  line.  It  will  be  noticed 
that  the  centn^  of  the  vertical  diameter  falls  in  the  adult  upon  the  pubis, 
rather  higher  in  man  than  in  woman;  in  the  newl)om  it  is  rather  above 
the  navel,  and  at  intermediate  ages  at  various  interme*liate  points, 
gradually  approximating  the  adult  jiosition.  Hut  it  may  be  remarked 
tliat  many  adults  present  pro|K>rtions,  owing  to  relatively  large  heads 
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and  relatively  long  bodies,  not  very  different  from  that  of  the  figure 
given  as  proper  to  the  age  of  fifteen  years. 

ITie  head  of  the  newborn  child  is  two-eighths,  or  one-fourth,  of  its 
height,  twice  the  adult  proportion.  The  trunk  is  as  long  as  the  inferior 
extremities.  In  Fig.  21  the  five  standing  figures  are  drawn  as  of  equal 
height,  which  sliows  the  relatively  heavy  proportions  of  the  infant.  The 
small  crossed  circles  on  the  vertical  diameter  of  each  figure  mark  the 
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Chart  showing  height  and  weight. 


hoail  heigiits  for  that  figure.  I  have  calculated  that  a  man  of  five  feet 
and  ten  inches,  built  on  the  lines  of  an  average  infant,  would  weigh  at 
I*'a.st  three  hundred  pounds. 

It  will  also  be  noted  that  while  the  lower  extremity  is  longer  than  the 
upper  in  the  adult,  the  reverse  is  true  in  the  newl)om  and  gives  to  the 
latter  a  suggestion  of  simian  build.  In  actual  growth  from  birth  to 
the  stature  of  nearly  six  feet  the  height  of  the  head  nearly  doubles, 
that  of  the  chest  trebles,  the  length  of  the  upjJer  extremity  (jiiadruples, 
ami  that  of  the  lower  extremity  reaches  five  times  its  length  at  birth. 
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The  proportions  just  given  are  in  round  numbers.    Vierordt*  givi 
the  foliowing  table  as  the  result  of  various  measurements.    The  100  i 
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the  first  column  represents  the  average  length  of  that  part  in  the 
newborn,  the  other  figures  represent  the  relative  length  or  height  of 
that  part  at  the  various  ages  until  adult  stature  is  reached. 

End  or  Seven  and 

rftrt.                                 Newborn.  twenty-Qrst     one-el^hth        Adult. 

month.  ycnr. 

Height  of  head 100  I.SO  1»l.7  200 

OranUl  [Mirt  of  head 100  114  lOO  1,'>7 

Face luri  2UU  2.')0  260 

rhlnU^mamibritim 100  500  TOO  900 

Sternum 100  18G  300  314 

Abdonien 100  IGO  240  260 

Inferior  extremitr 100  200  45ri  472 

Height  of  foot 100  IJO  300  450 

Arm 100  183  328  830 

Fomirm 100  182  322  360 

That  this  growth  is  not  uniform  is  well  known  and  its  curve  when 
chartetl  presents  neither  a  straight  line  nor  any  uniform  curve.  If  the 
number  of  oliservations  bt^  larg*^  the  line  will  l>e  a  wavy  one  (Fig.  23), 
hilt  if  a  single  ca.se  be  chosen  and  frequent  olxscrvatioiis  be  made,  the 
variations  may  1^  still  more  striking  (Fig.  24).  Similar  irregularity 
exists  in  the  increase  in  weight,  but  the  curves  of  the  weight  line  are 
not  identical  with  those  of  the  stature  line,  as  will  presently  be  pointed 
out  more  particularly.  It  may  1h»  mentioned  here  that  these  irregular- 
ities are  more  evident  the  more  frequently  obsen'ations  are  made. 
'I'hus,  if  measurements  be  made  on  rising  and  retiring  it  l>ecomes 
evident  that  children  are  taller  in  the  morning  than  at  night,  not  neces- 
sarily that  they  grow  more  at  night,  but  rather  from  the  compression 
of  the  elastic  cartilages  by  the  l)ody  weight  during  the  <lay.  On  the 
contrary,  the  weight  is  lea-st  on  rising  and  incrca.scs  during  tlie  day. 
But  this  is  doubtless  due  to  fasting,  alternating  with  ingestion  of  food 
anil  drink.  More  .striking,  iK'cau.se  relievetl  of  these  complicating 
causes,  is  the  observation,  made  in  a  considerable  nunilx'r  of  children 
in  an  in.stituton,  but  which  agn^s  fairly  well  with  my  experience,  that 
the  perio<ls  of  increase  in  stature  and  in  weight  art*  not  synchronous. 
'IV  maximum  of  growth  in  statun'  is  Ix-tween  March  and  the  beginning 
of  August,  while  the  maximum  increase  in  weight  is  between  the  end  of 
.August  and  l)eceml)er.  The  maximum  of  stature  increase  corresponds 
with  the  minimum  of  weight  increase  and  vice  veraa.  So  that  the 
progre.ss  is  alternating.  It  may  l>e  as  yet  un.safe  to  take  these  obser- 
vations as  the  basis  of  definite  assertions,  but  further  ones  are  well 
worth  the  making. 

besides  these  daily  and  seasonal  variatiims,  it  is  a  matter  of  daily 
ol)stT\'ation  that  there  are  longer  perioils  in  which  the  asymmetry  of 
stature  and  weight  increase  are  pn)nounced;  tliose  pt^riods,  namely,  of 
alternate  rotundity  and  sien<ierness  which  are  called  in  nursery  parlance 
"rounding  out"  and  "running  up,"  or  "weediness,"  to  which  attention 
has  l»een  attracted  by  .scientific  measurements  and  tabulation. 

If  a  single  case  be  charted  this  discrepancy  Ix'tween  the  curves  of 
Mature  ami  weight  may  be  quite  .striking.  In  a  largt?  numl)er  of  cases, 
as  the  time  of  the  changes  vary  a  little  all  along  the  line,  t!ie  .sliarpness 
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of  the  curves  is  stjftcned,  as  in  a  conijxisitc  photograpli*  Nrvprthelcas, 
as  seen  in  Fig,  24,  tlip  g^-neral  tfinlfMioy  ('an  l>t'  notofl  by  the  tlivergence 
of  the  hne  of  j^mwtl;  in  |iei|^lit  frtJin  tiiu  line  uf  inen-ause  in  weight.  It 
will  l>f  iK)tteti!  that  U'tweeii,  say,  five  year.s  ainJ  eight  years  the  rise 
in  the  weiglit  Cuire  Is  partit-uiarly  small,  wfiJIe  that  in  the  height  curve 
is  rapiiL  The  second  peri(nl  of  "HtR-tHiin^  up"  oceuts  somewhere 
Ix'tween  eleven  and  fifteen  years.  The  irlutively  smaller  increase  in 
weight  is  less  well  miirkeil  in  the  curves  tlitm  in  the  ciirlier  |K'ni)il  just 
nientionefh  These  altcriuiti^e.s  (tf  plufn[>ne.ss  anil  clonj^ation  an^  fairly 
well  representeil  in  Fig.  1^2. 

Returning  to  Fig.  24,  it  will  Ix-  noticoi.1  llmt  tlie  lines,  solid  ami  broken, 
do  not  coiititnic  n>ugJdy  pamllel,  hut  cniss  and  rc^erosw.  In  other  words, 
from  birth  until  the  twelfth  yi-ar  Iwiys  on  the  average  are  lioth  talh-r 
and  heavier  than  girls.  But  at  the  liUter  age  girls  pass  the  iM)y.s  and 
continue  taller  for  aliont  three  years,  while  they  arc  heavier  than  b(>)*s 
for  still  another  year.  This  |)eriud  of  superiority  of  stature  and  weight 
on  the  part  of  girls  has  l>ee[i  noted,  I  believe,  by  all  observers,  and 
is,  therefore,  a  imiversal  phenomenon.  The  relative  phunpncH'^s  antl 
sleiulemess  exhibited  in  Fig.  22  h  expres.^Hi  scienlifieally  by  the  pro- 
portion of  weight  to  height,  a  proportion  which,  of  c<>urse,  must  diminish 
as  the  frame  changes  through  tlie  stages  shown  in  Fig.  21.  But  the 
wcight-fieighl  ratio  for  a  given  height  will  vary  Ix'tween  t!ie  sexes,  antl 
lioys  app:'iir  to  Ix*  heavier  for  a  given  height  np  to  alxnit  l,47^5i  m. 
(58  in.)»  when  girls  l>econie  the  heavier.  This  ditlereuee  in  the  ratio 
is  probably  not  due  to  differences  of  fat  or  development  of  other  tissues, 
but  to  the  dilTereiit  pRi  portions  Ix'twciMi  the  tnink  and  extremities, 
which  differ  in  the  two  sexes  and  :it  diiTertMit  agi's.  Thus  for  the  first 
ten  years  the  Iwrly  of  Uiys  is  longLT  than  that  of  girls,  frisni  ten  to  .sixteen 
years  the  body  of  girls  is  longer.  After  liftecn  there  is  little  increase  in 
length  of  the  Iwdy  for  girls,  while  that  of  l>oys  is  considerable,  often  aA 
mnch  as  four  inches.  Of  course,  the  longer  the  l>ody  in  pro|X)rtion  to 
the  total  height  the  gn-ater  will  Ix"  the  weight  for  that  height.  Similar 
variations  are  noticed  in  the  relative  length  of  the  lower  extremities  in 
the  twt>  sexes,  these  variations  being  in  a  general  way  conversely  to 
those  alrea<ty  noted  for  the  btMly.  But  after  fourteen  years  of  age  the 
lower  extremities  of  girls  nearly  stop  growing,  while  thos.e  of  Ixiys  gmn 
very  rnueh,  often  tts  much  as  four  inches. 

But  Fig.  2.'i  gives  not  otdy  relative  but  actual  restdts.  From  the  age 
of  five  yt^ars  to  that  of  eighteen  the  curves  an^  copied  frf>m  BowtUtcli. 
They  represent  the  residts  obtained  from  measnnMiients  of  24,r>95 
ehildrr^n  in  the  public  schools  of  Boston,  irrt's|x'etive  of  nntionality* 
The  curve  from  birth  to  four  years  is  constnict^'d  fnnn  figures  given 
by  Holt  as  the  result  of  measurements  of  his  own,  covering  al*oiit  .>(K) 
observations.  Throughout  the  table,  l»oth  for  height  and  weight,  the 
solid  line  stands  for  Ixjys^  the  broken  line  for  girls.  The  average  height 
of  a  Ixjy  or  girl  of  any  agt^  can  Ijc  appniximatefl  by  noting  where  the 
curve  cross4*s  tlte  verti<"al  line  for  that  age.  'I'he  neatt-st  horisy>utal  line 
followed  to  the  Ivjl  will  give  the  height  in  spacer  of  two  inches.     For 
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figlit  tako  tlu*  lower  curves  in  tlie  same  way.     Tlu-  !iori//>iital  IIek'S 
jUowimI  to  tliL'  riffht  will  give  the  weight  in  blocks  i>f  ti'ii  iw>iiiuis  eat-h. 
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curvt'S  iif  Hnwditch  liuvi-  Utii  .se)(*cti.'4[  out  of  niaiij',  imt  beeau.se 

tliey  are  ahsoliiU'  fur  ull  rhildreii,  hut  Inx-aiise  his  dutu  were  niort^exten- 

ave  uihI  more  roiiipletely  worked  out  than  tliost'  of  any  other  of  nearly 

fiial  extent,  and  the  variations  fn>in  them  noted  by  other  observers 

can  lie  easily  allude*t  to. 

'lluis  if  in   Howditeii's  own  tnbles  s[.>ee]iil  eliisses  Ix*  compared  with 

ihe  whole,  ditfereneey  fit  oiiee  ii()j>ear.     (..'hilih-en  of  Aiiieriejin  jmrentage 

show  ralliep  greal^T  height  and  weight  (and,  accordingto  some  observerSj 

i;rr*ater  sitting  height,  that  l-*  (o  say  greater  IxmIv  length  as  well)  than 

u-'genenil  averagt*.     When  observations  were  niia<le  upon  the  pn  pi  Is  of 

IfM^teii  sohools,  aueh  ils  the  liosion  I^itin   Sehctol,  the   Itislitute 

inologTr',  aiul  some  private  seliools,  the  lieight  and  w^'iglit  showed 

still  gR'uter  inerease  al>ove  the  average  of  piij>ilij  of  the  same  age  in  the 

p-m-nil  nuiss  of  ohservatioii-s,     So»  als*),  the  children  of  noii-hdK>ring 

jKiri'iiLs  ^how  gr.-ater  heiglit   and    weight   than    thoye  of    the    lalttjring 

rltiNses. 

'llie  influfiK'c  of  race,  of  better  nutrition  and  hygiene  in  all  respects 
nil  (lie  side,  of  the  "comfortable"  elasscs  at  once  comes  to  rniud»  and  to 
a  trrlaiii  degn-e  the  influence  of  these  agencies  is  iindonhted.  But 
oin' lunnul  go  far  in  the  .stndv  of  recorded  observations  without  hndiitg 
nifliiy  other  agt*neics  which  are  operative  and  noting  variations  for 
wliiili  the  cause  ia  not  yet  evident.  Coidiniiig  ouraelves  to  statiatics 
inkrti  in  our  own  country,  we  notice  con^siderable  difference  in  the 
swrage  of  height,  for  instafter.  and  this  ditTerence  tlocs  not  ,sccm  to  l>e 
govrmni  by  sc*'tioTi  nr  climate,  nor  to  depend  upon  racial  or  social 
'iistinclions  so  far  as  rL^jMirted.  'Dms  taking  the  Uiglu^st  average  Hrat 
a»iii*.'nding  with  the  lea:st  the  orih-r  is  rcnnsylvania ;  lov.'a;  New  Haven, 
Ctmn.;  Worcester,  Mass.;  Oakland,  Cab;  Milwaukee;  Boston;  St. 
imiA,  an  onler  not  agreeing  with  any  preconcej^tions  l>aded  upon 
tSiH'ml  infonnation.  The  tallest  group  in  this  list  is  alxiut  (he  eqiiiva- 
k'lt  uf  one  year  in  advani-e  of  the  la.st  as  R'ii;ar4ls  staliire.  Takin":  all 
tW  pnjups  together,  Hoas  worked  out  niathematicaJly  a  table  for  the 
"uvcrage  Aniericaii*'  which  gives  a  curve  averaging  aliout  one-third 
afwi  inrh  higher  than  that  shcnvn  in  Fig.  23.  The  practitioner  rarely 
cm  gather  anywhere  .statistics  which  will  give  (lii.s  "average"  \aliie. 
]>fH.  Gould  anil  Ha?iter  oliscrved  that  niigration  from  cast  to  west 
xfmcil  attended  by  au  increase  of  avemgc^  stature,  W'hetlier  tluH  was 
iIdr  men-ly  (o  the  migrati*ni  to  diftcrent  ellinatic  and  geographical  sur- 
riiundings,  as  is  ,snggi'steil  by  the  fact  that  th*^  inrrea.He*l  statiin'  of  the 
ncwitrniers  \^  assimilated  to  that  eif  the  earlier  n-Mdents,  or  wlietlier  im- 
|»rs)vr<l  eon«litions  of  living  and  the  fact  that  in  migriition,  as  in  early 
immigration,  t!»c  migrants  arc  nsually  in  a  way  picked  indivirluaU  who 
in  the  opt'n  air.  cnntribiite  to  (he  n*.snlts  is  urucrtain.  Another 
ng  fact  wa-*  ilicited  by  lliesc  obMTViTs — namely,  that  there  is  a 
inercjise  *if  stafiirt^  unlil  the  age  (►f  thii-tV'Hve  years. 
'ITic  most  noticeable  part  of  a  growth  curve,  after  the  :judden  rise  of 
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the  first  two  or,  porhap.Sf  thrt'e  or  four  years,  is  tht'  risi.'  which  marks 
the  puberal  or,  as  it  often  is,  prt'pul^eral  growth.  The  curve  in  the 
figiiiv  is  imtcii  less  marked  for  stature  tlnm  for  weight.  Hut^  as  alreu<Iy 
sai<i,  ill  Ixoth  it  is  njimtltMj  oH'  from  the  fact  thnt  this  growth  i^^  yo  widely 
clistributei.1  in  ditferrnt  «'aseH,  Thus  we  see  ehihiren,  espt^cially  girls,  who 
have  nearly  or  (|uitc  rcaclictl  their  atlult  stature  at  twelve  years.  (Sec 
Fig.  23,  lower  curve.)  On  the  other  hand.  It  Is  not  rare  to  find  women 
who  have  grown  iimterially  after  marriage^  say  l>etween  eighteen  and 
twenty  years  of  age;  anil  I  have  by  nie  the  chart  of  a  youth  who,  having 
l>een  below  the  av4'^ra^e  initil  isixteenf  then  passed  it  and  iK-lween  nineteen 
and  twenty-one  gained  12.70  em.  (five  inehes),  and  still  another  5.08  cm. 
(two  inches)  after  his  majority.  It  is  a  matter  of  common  observation 
that  thecnrly  l>eginning of  thia  puberal  growth  is  not  an  indication  that  the 
completed  stature  will  Ik^  notably  great,  nor  is  its  ticlay  to  be  necessarily 
i[iterpreted  in  the  contrary  way.  For  instance,  among  my  memoranda 
is  one  of  two  sisters  whose  adult  height  is  the  same,  but  one  attained 
it  at  twelve  years,  the  other  at  sixteen.  It  is  interesting  to  note  that 
iiowever  much  thin  growth  tiiay  Iff  retarded  by  illness,  by  adverse 
circumstances,  or  by  unknown  causes,  the  process  is  re.sumeil  with  the 
grt^atest  pertinacity  again  and  again.  S<>  that  some  observers  have  l)een 
inclined  to  belie\'c  that  there  i.s  for  each  individual  a  certain  ultimum 
of  stature,  predetermined  in  some  way,  [>erlmps  by  its  own  tissue 
stnicturts  toward  which  the  i»rganism  strugi!:U-s  anti  at  which  it  nearly, 
if  not  qnite.  Hruilly  arrives.  Such  a  tlwH>ry  cannot  now  l>e  proved  nr 
disproved,  but  the  .stiulent  of  the  laws  of  growth  sees  much  of  encounigf*- 
ineiit  in  this  persistence  oi  (fie  organism  in  aehievpnient  of  a  reasonable 
stature  under  circnnistanees  seemingly  most  adverse,  even  if  he  must 
also  admit  that  no  one  "by  talking  thought  can  mid  one  cubit  unto  his 
statun-/' 

Space  forbids  any  discussion  of  t!ie  exceptionable  stature  noted  of 
recent  years,  cs|jecially  among  women,  I  jmve  fcir  some  years  been 
seeking  to  find  in  stock,  in  habits,  in  hygiene,  and  idong  all  the  usual 
aveiuies  of  inquiry  to  find  an  e.vphmalion  for  the  phenomenon,  but  I 
have  failed  to  fiml  one  at  all  j*atisf actor)'. 

S<ime  discussion  has  arisen  over  the  claim  that  children  who  are 
large  for  a  given  age  are  also  forward,  as  evinced  by  stIkkiI  grade,  for 
that  age.  I^veryonc  can  call  to  mind  cases  showing  the  eontrarv  in 
Ixjth  senses.  Yet.  while  nothing  can  lie  prt^dicted  in  a*lvanee  n^ganiing 
any  given  indivjtlual.  statistics  nf  largi.^  iiund>crs  ^jf  schtnil  <-hildrcn  seem 
to  .show  that  thei^^  is  a  general  correlation  Iwtween  good  bodily  nutrition 
and  mental  <levelopment. 

lioa.s  ha.s  stated  that  he  foimd  that  of  children  nl»ove  six  years  of  age 
the  first-born  children  are  Iwrth  taller  anil  heavier  than  later  children. 
I  have  no  .statistics  l>earing  n[)f»n  this  jxHOt  during  the  grtjwing  years* 
But  as  reganls  the  completed  gmwth  of  the  different  chihlren  Jn  families 
my  experience  is  quite  the  opj><isite.  I*ossi(»ly  different  conditions  may 
acmunt  for  tlie  different  findings.  Thus,  if  public-school  children  are 
oljserved,  it  is  possible  that  they  come  in  a  considerable  proportion 
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[>m  familte.s  where  frequent  y>regnancies  and  diffictilt  household  enn- 
Stions  may  have  tliniinished  the  mother's  vitwlity  pari  paMti,  In  the 
lortBl>le"  drt-sscs,  whenec  my  olj.servHtinns  an?  drawn^  these 
encfs  hnve  not  Ik'cii  operative,  and  the  improving  intelhgence  of 
h<"  mother  ils  re^arils  hygienic  matters,  lx>th  for  herself  and  prngrt^ssively 
^■forher  ehildren,  has  doiihtless  Ijeen  benefieial  to  the  lattrr.  Besides,  it 
iuLs  U*eii  ii-sserted  its  a  result  of  eonsiderahle  oKservation  that  the  pro- 
portion uf  the  weight  of  the  newLmtrii  to  lliat  of  the  motlier  inereasH's 
with  the  number  of  |>regnancies,  and  there  is  no  evidence  that  these 
'  Kra^'ier  children  do  not  hold  their  own  with  the  lighter  ones  unle^  the 
mother's  tnilk  fails. 

THE  NURSERY. 


Tlie  nursery  should  Iw  arrnnged  for  liefore  tlie  delivery,  and  if  the 

Bi-mueheur  lie  the  family  physician,  he  can  do  inneh  hy  jinlieion.s  advice 
ti^niikkea  hytnenic  pluee  for  the  infant.  This  he  is  Ijoimd  to  try  to  do, 
(iia>inueh  as  the  sii.seeptil»ility  oF  u  ehihl  to  tin-  flepn-ssing  influenees 
tii  Itad  hygiene  ts  eonversely  to  its  uge,  the  baby  suffering  more  (han 
ik'  Hiild,  the  ehihl  more  than  the  half-jrrown  or  ailolescent.  The 
tittism-,  therefore,  ought  to  Ix'  the  moNt  wholesf>rne  niom  of  the  hoii.'^ 
orienement.  (liven  a  fjiirly  heahhful  liorne,  it  i.s  not  diftienit  to  make 
a  tt-tiolpsorne  nnrsery.  Well-to-(h^  people  often  indulge  in  i'\]>ense  or 
lavislinexs  for  the  nurAery^  but  often  from  v\ant  of  knowU'd^*  this  goes 
for  limiries  rather  than  necessities.  I'he  neeessai'y  expense  is  not  great 
if  it  Ite  liorne  in  mind  that  the  e.s.stMitial.s  htv  Hunshine.  piire  air,  flrvne.HS, 
Ruilabte  warmth,  and  always  eleanliiirs.s.  The  Hrst  three  dewiderala  are 
I  fn-'irr  i.'ained  on  an  npiM-r  Iloor,  Init  tliat  next  the  hiof  in  n.-snidly  too 
,  SUMt'iitihh*  to  extenial  fluetuations  of  temperature.  Even  in  summer  a. 
Iwiitnv  room  is  more  wholesome  than  an  unsunned  one.  Morning  snn, 
if  it  I  an  lie  harl,  is  prvfendile  to  afternoon  ,Hnn, 

B«tintf.  — The  method  of  heating'the  nnrsery  is  in  towns  nsually  prv- 

tlrU-nniaed  by  the  f-tnislniefion  of  the  house.     Of  the  varion.s  foniis  of 

J  fumai'e-mude  warmth  I  prefer  that  of  hot  water,  on  the  gitnmd  that  it 

IjHIs  a  unifonn   tenipeniture    more   easily  than  other  methods.    The 

[wipply  itf  tfild  air  must  Ije  from  an  nnccmtaminated  soiiree,  and  the 

bysJeian  would  ilo  well  to  as,siirc  iiimself  that  this  issueh.    The  intake 

BjK'-s   must  Im'  high   from  the   grmnid,  the    months   reversed    and 

neti  to  prevent  things  from  falling;,  and  animals  and  insects  fn>m 

awling  into  them. 

A  htrgr*  atiioniit   of  moderately  heafed   air  is  preferable   to  a  small 
trKiunt  of  vrry  liot  air,  Ix'eanse  it  introduce.'?  a  larger  volume  of  fresh 

and  is  h-ss  pn)voeative  of  draughts. 

'ITw  tempernlnre  of  the  nursery  is  nsnally  too  high.     If  children  of 

inniis  ajTf^   must — as  is   usually  the  ease— oeeiipy  the   nursery,   the 

•<iuirements  i>f  the  youngest   (and  probably  the  feeblest)  have  to  be 

ikr-n  fr.r  a  guide.    Most  American  writers  set  7if  F.  asthedesired  t<'nipcr- 

»ture.    Ill  England  probably  65°  F.  would  be  blotter  approvetl.    Probably 
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70*'  F.  is  as  moderatp  a  figure  as  can  be  hoped  for  in  our  usually  civir- 
warm,  fumace-heatctl  homes,  and  if  children  are  old  enough  Ut  j»o 
alxjut  tliL^  house  or  into  other  homes,  which  are  sure  tu  Ix-  ovcrhcatiil, 
it  is  often  uiort^  prudent  to  keep  the  nursery  alxive  the  ideal  fn-at  than 
to  suhjeet  the  ehildn-n  to  fR'iiiient  variatians.  [.  however,  feel  suiv 
that  heullhy  cliildreii  ■vvill,  other  things  Innug  ef|ual,  Ix*  eonifortahle  anil 
will  l»e  more  likely  to  remain  quite  well.in  a  nunscTv  kept  stcatHly  at  Gb"  Y. 
thuii  in  one  at  70°  F.,  and  certainly  than  hi  one  at  a  higher  temperature. 
If  there  an;  very  young  childrtNi  in  the  mirsery  the  niyht  warmth  must 
l>o  kept  np.  If  tlie  situation  of  the  liot-air  registers  is  not  alR-aily  deler- 
niinet).  they  would  Ix'tter  tie  placed  high  idjovc  the  floor,  since  thus 
plaeetl  they  eomluce  to  a  iM'ttiT  mingling  of  the  air  and  arc  out  of  the 
way  of  chilflish  tneddling.  The  o[->cn  Hn^  ts  an  excellent  adjunct  tn  Ihc 
furnaee  in  severe  weather,  but  it  is  not  de.'^inihle  in  luild  weatlicr  litile::^ 
the  furnace  can  be  corre?<iKjndingly  contruUcih 

If  there  is  no  funuice  the  choice  of  heating  niechanisiu  Viva  K*lweea 
the  open  Rr*,  FrankUus  in  their  various  forms,  stoves  more  or  leaa 
*' air-tight,"  and  "heaters."  The  mlvnntage.'i  of  the  open  fire  are  its 
clnvrfulness  and  its  ventilating  value;  its  disadvantages^  its  wastcfuhie^ 
of  fuel  an<l  the  iniefpia!  warining  of  the  apartment.  Tlie  Franklins 
diniiui.sh  the  waste  of  fuel,  and  to  a  le^s  degree,i)wing  to  their  constnjelion 
and  placing,  lessen  the  inecjuality  of  heating.  Stoves  are  economical  of 
fuel,  give  a  large  amount  of  heat,  ami  prat'tically  no  vcntilntion  of  them- 
selvea,  IW  "heaters**  is  meant  a  .sort  uf  stove  heating  thu  i-oom  in 
which  it  is  ]>la*"ed  auLl,  by  meana  t>f  a  register,  that  alwve.  Hiey  have 
a  little  of  tlie  convenience  uf  a  furnace,  with  the  objection  that  as  usually 
arranger!  the  air  sent  to  the  up|icr  room  has  been  druwn  from  the  lower, 
a;»d  is  pn>bab!y  alreatiy  vitiated  by  tlie  occupants  and  liglita  of  that 
lower  RHim.  Obviously  a  nursery  shouUl  not  Ik^  supplied  with  sceond- 
hanil  air.  Ga.s  stoves  for  nursery  use  need  only  Ijc  mcntionetl  for 
comlemnation.  Thoy  not  only  have  no  ventilating  power,  but  throw 
their  ei>nd>nstion  pro<hicts,  riot  into  a  chimney,  but  into  th.e  bivathable 
air.  This,  of  course,  iIih's  not  apply  to  "giw  logs"  set  into  iire[)laceii 
with  Hues,  hul  it  tJoes  etjuully  apply  to  oil  stoves  of  al!  sorts  burning 
in  the  open  nwmi  and  withont  eseaiM*  Hues. 

Ventilation.— 'I'his  is  the  prtijicr  place  to  speak  of  the  effect  of  lights  in 
vitiating  idr.  A  common  candle  produces  nearly  as  nuich  carlxjnic  acid 
(carlx>ii  di<»\'iJe)  as  an  average  adult,  a  large  kerosene  lamp  or  ga.s  bunicr 
sometimes  as  nmch  as  Kve  or  six  |H'rstjns.  It  is  easy  to  estimate  the 
effect  of  several  lights.  IF  a  night  light  Ix*  r<'f[uired  it  should  Ik?  as 
small  as  practicable  antl  platv<l  if  |Hiss!hle  U-ncath  a  ventilating  opening 
or  in  the  fireplace,  so  that  its  cfjuibustion  ga'^es  may  esca[>c  up  the 
chimney  and  a^ssist  the  drauglu  from  the  rfxim.  One  tliousiind  fit'l  of 
air  upttrr  are  di-sirable  fur  an  infant,  l>ut  few  rooms  can  give  this  amount 
if  an  attendant  m-eujnes  t!ie  mirsery  with  il,  to  say  nothing  of  other 
iren.  We  must  aecHimmodiite  our  tjcmatnls  to  the  possibilities. 
'x'st  sun-lighted  n,>om,  already  descriU-d,  must  l>e  chosen  arul  the 
tjuently  rciiewctl.    While  many  houses  have  heating  plants,  few 
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have  ilrtiititc  ventilating  facilities.  Probably  from  convenicnct^  tlie 
lii-atiiig  apparatus  Inis  come  in  many,  iwrhaps  most,  houses  to  do  the 
wwkof  vftitiUition  as  well.  The  ojk-ii  fireplaee  makes  an  exeellcnt  haiSe 
wntilator,  but  it  niay  a-lsu  mHkf  very  iitifoiiifoi'tubk'  and  even  dangerous 
iliwr  draughts,  if  the  fresh  air  enters  ut  lyw  IcveU,  This  latter  point 
Uromrs  inipurtunt  as  soon  as  chiklren  are  old  enongli  to  play  njxin  the 
%ik\x,  and  therefori'  the  air  sho^dd,  if  practieable,  l>e  admittttl  at  ])oinLs 
*u(tK;ieiit!3'  above  the  floor  to  pennit  it.s  a4mixture  with  the  air  of  the 
ftmiii  which  it  b  intended  to  purify. 

If  there  is  no  oi>en  fireplace,  ventilating  Hues  o|)ening  near  the  floor 
may  \ye-  carrief!  up  to  a  convenient  height  and  then  into  a  chimney  flue, 
ibi'ilmught  of  wliich  by  suction  helps  to  clear  out  the  low-lying  foul  air 
of  llic  room.  This  may  l>e  done  in  several  ways,  but  the  principle  19 
mt.  A  ventilating  flue  to  the  roof,  the  vent  being  capi>ed,  solves  the 
problem.  If  a  stove  !«»  the  yource  of  heat,  the  ventilating  flue 
be  more  etKcient  if  it  be  near  enough  to  the  stove  to  have  its  air 
euluinn  warme<!  by  (l»e  latter. 

If  no  flue  can  !»e  ulili/A'tl,  the  various  window  Iwards — those  with 
«li;rligigs,  those  with  I'llww  tulxjs,  or  simple  lioanls — will  seri'c  to  let 
in  air,  and  the  latter  can  Ix;  contrived  to  also  let  out  air.  Air  may  enter 
at  the  fool  of  the  raise*!  sash,  liehind  the  window  lumrtl,  and  may  enter 
Dt  leave  by  the  u|>ertnre  caused  by  the  overlapping  of  the  lower  sa-sh  upon 
tlie  upper  one.  A  stout^  closely  woven  cloth  may  lie  nailed  across  the 
]»art  of  the  window  ami  serve  the  same  pnrpose  tis  the  lioiml. 
>eing  avenues  of  ingress  and  egress  for  air,  win4lows  are  great 
icrs  of  the  temperature  of  a  room.  Hen^  is  the  formula;  Each 
Hl«are  foot  of  gloss  will  chill  (or,  in  hot  weather,  warm)  1.279  cubic 
frti  of  air  each  minute  a-s  many  degrees  as  the  difference  l>etween  the 
inajie  juui  oxjtiide  temperature.  It  is  easy  to  figure  out  the  elfect  upon 
uiy  particular  room.  The  result  is^  in  cold  weather,  that  the  neighl>or- 
Wl  of  a  window  is  a  frigid  zone.  It  is  liest  to  place  across  the  front  of 
nufting  \\indov.'s  articles  of  furniture  which  will  keep  young  children 
awar  from  this  immediate  ncighborhoo*!. 

II1C  ordinary  elements  of  dryness  in  a  linusc,  good  drainage,  dry 

'Cellars,  etc.,  neei!  no  comment.      Some  personal  e\7>erience  leads  me 

:( insist  that  trees  near  a  house  are  not  dcijirable.    "I'hey  obstnict  sun- 

ue  am!  [\'tain  moisture.    Their  function  as  ornaments  anil  as  \^"ind- 

■akcrs  is  liest  perfomuNl  if  they  stand  far  enough  from  the  house  to 

!low  free  circulation  of  air  and  ahimdnnt  sunshine. 

QrAiiUncss  in  the  nursery  is  radier  exacting,  as  the  room  may  at  any 

lit  IxMiJUU'  a  sick-l>ay.     It  demands  a  tight,  easily  cleansed  floor, 

'or  light  earpet  squares  which  can  W  taken  out-of-doors  frctjucudy 

not  swept  in  situ — in  other  words,  t!ic  dirt  niu.st  l>e  removc<l,  not 

ply  stinvil   up.     The   walls  are  better  painttnl   than  papered,  and 

uld  be  as  little  rncuml>enM|  as  [masible.     Window  dra^xry  should  lie 

simple;    shades    and    blinds   are  alone  desirable,    and  stuff  hang- 

an*    particularly    objectiiuiable.     Furniture   should    likewise    be 

cnoKD  with  reference  to  the  possibility  of  keeping  it  clean.     Painted 
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iron  bedsteads  and  wash-stands  seem  best  to  meet  tlie  needs,  llie  crib 
for  the  baby  should  be  high  enough  from  the  floor  to  escape  draught, 
and  it  should  not  be  covered  with  drapery  nor  placed  in  a  comer  of  the 
room.  If  away  from  the  wall  it  will  be  easier  to  care  for  the  baby  and 
the  air  will  be  better.  Cupboards  and  closets,  bureaus  and  wardrobes 
are  constant  pitfalls  for  the  household  hygienist.  Were  it  not  for  the 
terrors  of  ''sweeping  day,"  I  would  take  off  the  doors  from  all  nursery 
closets  so  that  everything  in  them,  hanging  or  on  shelves,  could  be  at 
once  seen  to  be  in  order,  and  would  be  easily  and  constantly  aireti. 
Plumbing  in  the  nursery  is  another  source  of  unti<iiness  and  sometimes 
of  risk.  The  toilet  facilities  should  be,  if  in  the  room  at  all,  the  simple 
bowl  and  pitcher.  Nor  should  the  bath-rooui  and  water-closet  Ije 
immediately  connected  with  nor  too  nearly  adjacent  to  the  nursery. 
The  nursery  adviser  must  keep  in  mind  the  welfare  of  the  child,  not 
the  ease  of  the  attendant. 

If  food  is  to  be  prepared  in  the  nursery,  absolute  cleanliness  is  required 
in  all  details,  but  it  will  be  lx;tter  to  keep  all  food  in  an  adjoining  room. 
The  air  of  the  nursery  should  never  be  contaminated  by  soiled  diapers 
and  clothing,  nor  should  the  nursery  be  used  as  a  drying  room. 

The  care  of  newborn  and  of  premature  infants  having  been  treated  in 
Chapter  I.,  we  pass  here  <lirectly  to  "  Nursery  Routine." 

Nursery  Routine. — The  care  of  the  newborn  infant  inii>erceptibly 
changes  into  that  of  the  baby.  Its  baths  and  clothing  are  modified 
or  changed  as  required,  but  very  gradually.  In  the  same  manner  it 
advances  to  the  use  of  its  members  and  to  changes  of  air.  These  may 
be  spoken  of  a  little  in  detail. 

Baths. — ^The  bath,  after  those  necessary  for  the  complete  cleansing 
of  the  infant  after  delivery  and  after  the  cord  is  separated,  follows 
usually  a  simple  routine.  The  immersion  bath,  of  temperature  alwiit 
100°  F.,  a  basin  of  warm  water,  bland  soap,  the  necessary  towels,  napkins 
and  cotton  and  clothing  are  arranged  in  a  warm  part  of  the  room. 
The  nurse  then,  having  on  a  thick  apn)n  or  a  bath  towel  adjusted  in  its 
stead,  undresses  the  infant,  wraps  it  for  warmth,  while  she  with  cotton 
or  cheese-cloth  sponges  with  soap-suds  in  all  the  parts  likely  to  be  soiled. 
This  complete*!,  the  baby  is  immersed  for  a  moment  or  two  in  its  bath. 
This  immersion  is  really  for  the  rapid  washing  away  of  the  suds  by  the 
quickest  inetho*!,  as  saving  fatigue  to  the  baby  as  well  as  labor  to  the 
attendant.  Bvit  it  is  not  at  all  a  necessary  part  of  the  bathing,  nor 
should  it  l)e  made  a  fetisli  as  it  often  is.  It  may  ha  omitte<l  whenever 
its  administration  for  any  iviison  causes  depression  or,  if  an  infant 
Ik"  fei'ble,  whenever  it  Ik*  found  that  other  methods  are  better  home. 
Ordinarily,  a  baby  when  still  very  young  enjoys  its  bath,  and,  rejoicing 
at  the  fi-ee^'.om  of  its  limbs,  turns  this  nursery  duty  into  a  pleasure  for 
the  admiring  mother  or  nurse.  The  bathing  of  infants  and  children 
who  are  not  under  direct  medical  care  will  Ix'  especially  mentione<l  later. 

As  infancy  progresses  the  temperature  of  the  bath  may  l)e  slightly 
lowered.  Rules,  of  course,  are  not  flxwl,  but  only  guides.  I  have 
been  able  to  devise  no  In'tfer  general  rule  than  to  drop  this  temperature, 
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which  started  at  100®  F.,  about  one  degree  per  month,  the  l>ath  ther- 
mometer, of  course,  being  used. 

The  further  reduction  of  the  temperature  of  the  bath  after  the  first 
year  must  also  be  governed  by  circumstances.  So  long  as  the  immersion 
bath  is  continued,  its  temperature  nmst  be  high  enough  to  ensure  no 
depression  and  a  prompt  reaction  upon  drying  and  slight  friction. 
By  two  years  of  age,  if  not  earlier,  the  sponge  bath  may  be  substituted 
(or  the  immersion.  'JTie  temperature  may  then  be  considerably  lower. 
If  the  child  stands  in  water  of  90°  to  95°  F.  deep  enough  to  be  well  above 
its  ankles,  thus  ensuring  the  warmth  of  the  extremities,  a  sponge  bath 
of  water  twenty  degrees  below  these  ligures  will  l)c  well  borne  by  healthy 
children  if  it  is  quickly  given,  say  in  a  minute.  This  is  the  bath  of 
regimen,  so  to  say,  making  the  child  better  able  to  meet  the  day,  while 
the  bath  for  special  cleanliness,  which  is  still  to  be  given  warm  as  often 
as  re(|uisite,  is  best  given  just  before  the  child  is  put  into  bed  at  night. 
This  same  routine  may  be  continued  so  long  as  the  child  has  its  bath 
giwn  by  another  person,  the  temperature  of  the  sponging  water  l)eing 
%mewhat  lowered  an<l  its  <hiration  increased  a<'cording  to  the  complete- 
ness and  promptness  of  the  chiUrs  reaction. 

'ihis  last  phrase  suggests  the  only  hygienic  contraindication  of  the 
bath  for  infants  and  children  not  under  medical  care.  If  a  bath  of  any 
kind  at  any  age  causes  depression,  cold  extremities,  or  a  sense  of  chilli- 
nessafter  the  rubbing  <lown,  there  is  evidently  an  unsuitableness  between 
the  child  and  its  hath,  the  cause  of  which  nmst  l)e  sought  out  and  the 
disproportion  corrected. 

Clothing. — The  essentials  of  clothing  arc  protection  from  cold,  accom- 
plished without  Ijurdensome  weight,  without  constriction  or  hindrance 
of  tiic  motions  of  any  part  of  the  body  or  of  the  extremities.  The  amount 
of  clothing,  of  course,  mxist  vary  with  the  seiuson  for  a  child  who  is  taken 
oiit-of-doors.  The  nursery  temperature  iK'ing  usually  fairly  fixed  and 
also  not  very  dill'crent  from  the  outer  air  in  warm  weather,  it  is  better 
lo  iiave  the  house  garments  not  too  burdensome  (not  so  wann,  that  is 
to  say.  as  to  excite  perspiration  if  the  child  is  active),  and  to  meet  lower 
ollt^|(x)r  temperatures  by  extra  garments  and  wraps.  The  exact  materials 
and  amounts  will  and  must  vary  with  localities,  according  to  temperature 
and  purchasing  facilities.  Substances  of  loo.se  texture,  such  as  gauzes, 
machine-knit  or  liand-knit  material,  confine  air  in  their  interstices  and 
ant"  l)etter  non-conductors  of  lieat  than  closer  woven  materials  of  equal 
wf'ight.  'Hiey  are  also  usually  yielding,  ela;^ti<'  an<l  more  comfortable. 
Uliilf  by  no  means  advocating  any  system  of  undue  co*ldling,  I  have 
no  sympathy  whate\er  with  soK-alleil  "hardening"  methocls,  which 
p-nerally  involve  the  sacrifice  of  some  well-established  hygienic  principle 
to  a  fad  or  a  fashion  of  dress.  I  am  convinced  that  uniformity  of  pro- 
tection, so  far  as  is  consistent  with  the  free  use  of  the  limbs,  is  desirable, 
ami  that,  for  instance,  for  the  prevention  of  colic  warm  stockings  are 
iw<led  as  well  lus,  if  not  as  much  as,  warm  abdominal  covering.  Low 
net'ks,  short  sleeves,  bare  legs  have  therefore  no  place  in  the  clothing 
of  young  and  especially  of  feeble  children. 
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The  clotliing  of  the  new  hahy  ahouUJ  follow  these  general  ru 
Flexible  materinl.s,  in  easy  forms  without  girdles  or-vvaist-bamis,  arrangcfl 
to  l)e  removed  atui  rt'[>Iaoed  with  the  fewest  manut'iivres  |)ossil>le.  The 
napkins  ^hoLihl  W  of  aofl  ahsorljent  materials.  Linen  is  traditional,  but 
if  new  it  is  liiinl  ami  stilF,  and  ohl  linen  in  suilieient  quantity  is  rarely 
oi)tainal>le.  Soft  cotton  materials,  sueh  as  stockinet  and  birdseye,  are 
considerably  used,  and  so  far  as  I  have  ofiser\ed  are  unobjectionable. 
The  napkin  shoultl  not  Ix*  neeille.ssly  bulky*  and  pains  .should  hv  taken 
to  avoid  tightly  binding  the  thigh.s  logellicf,  while  a  buneh  of  material 
is  placed  iK'tween  them.  IJendinj;  ol"  the  femora  may  result.  The 
napkins  for  very  young  infants  may  lie  of  cheese-cloth  ami  absorbent 
cotton,  and  may  Ije  burned  <»r  destroyed,  as  they  are  inexpensive. 

While  objeeting  to  waist-bands,  it  should  lie  said  that  the  *'band" 
of  the  new  baliy  is  excepted  for  the  reabOiis  that,  save  when  used  a.^  a 
retaining  bandage  for  the  i|re.ssings  of  the  cor<l,  it  should  never  lie  snug 
enough  to  exert  compression.  Its  sole  function  is  for  warmth  to  the 
trunk,  the  thorax,  and  abdomen.  In  infants  of  ordinarily  abundant  fat  it 
gives  place  after  a  few  weeks,  or  ruontlis  at  most,  to  the  knittc'l  shirt. 
If  it  is  made  tight  it  is  a  harmful  cotistrietion,  and  while  probably  hinder- 
ing an  umbilical  or  ventral  hernia,  it  prolmbly  favors  inguinal  heniia 
by  furnishing  a  point  of  resistance  by  wliich  unusual  and  even  harmful 
prtissure  can  be  brought  to  bear  U(x>n  the  inguinal  canals  if  the  infant 
cries  or  strains  very  much. 

The  needless  eontinuanee  f>f  napkins  may  he  mentioned  in  connection 
with  clothing.  Wiile  an  infant  may  need  napkins  for  a  year*  or  for 
S|x^cial  reasons  even  longer,  there  is  no  doubt  that  they  are  usually 
cont!nueil  unneeessurily  long.  If  an  infant  i.s  very  early  aecustomtMl  to 
have  a  small  nursery  vessel  placed  against  its  pt^lvie  extreniitv  with 
regularity  it  soon  as.sociates  its  presence  with  tlie  evacuation  of  tlie 
bladder  or  rectum,  and  these  functions  become  regidar  far  earlier  than 
would  otherwise  Ih>  the  case.  The  trtiublc  necessary  to  bring  this  to 
pass  even  in  rather  diflhcult  cases  is  certainly  much  less  than  that  of 
caring  for  the  napkins  soiled  during  tiielr  usually  unnecessarily  pro- 
longcil  u.w. 

The  need  of  niglit  napkins  is  also  fivtjuently  prolongeil  by  needlessly 
large  or  fretpicuL  meals  of  hrpu'd  at  night.  In  the  section  upon  Ft¥*ling 
hints  regarding  the  hours  for  nijjht  feeding  are  given. 

f)ne  of  tlic  most  obvious  enx>rs  in  dress  ami  also  one  of  the  most  I 
iUfticult   to  arrest  is  the    cramping  of    tlie  feet  of   young  childrtMi  in  ' 
impro[XTly  shafR'd,  espcrially  in   too  pointe<l.  shoes.    Anyone  whu  has  \ 
taken  the  troidjle  to  notice  the  foot  of  a  newliom  infant  knows  that  the  } 
great  toe  naturally  divcrgL*s  toward  the  metliaii  Knc  of  the  lM»dy,  in  a  J 
manner  ct»mparable  lo  the  di^'ergence  of    the  thumb  when    the  haml   ! 
is  prtjnated,  but,  of  course,  in  a  less  degree.     A  medical  man  sees  at 
once  the  folly  f>f  iliwtorting  this  memljcr,  but  his  advice  is  often  dis- 
regarded rM'caiisc  *>i  tljc  greater  case  with  which  bad  Hh4>es  are  obtainett 
than  g^xid  ones,  and  because  of  tlie  thoughtless  vanity  of  mothers.    Hut 
good  shoes  are  far  less  hard  to  procure  than  formi'rly.  and  it  is  as  well 
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worth  a  pliynician's  th(iiif,'lit  to  c-iinmrajit'  tlie  use  of  such  as  it  \^  to 
ninmru^'  the  ijsi-  of  sjKTlaflfH  in  propT  ca.st's. 
Ail  and  Exercise. — It  is  dr.-iirx'fl  thut  tin?  infant  shouUI  havp  i\\v.  pnrest 
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]vtaihaliK\  ana  tmlmarily  out-rl 
ln.iu.-M'.  It  iiiiiv.  lliercfurt',  Ih'  takt'ii  oiitnifnluors  as  soon  as  it  can  l»c 
pmpfriy  |)mtrt'tL'(l  as  rfgar<:!s  waniilli.  The  cunditidiis  are  not  the 
saiiiy  in  the  oountri'  or  \i\  small  \  lUagi's  as  they  are  in  a  great  eity,  and 
»hat  here  is  saitl  refers  to  plaees  not  cniw^led.  In  oniinary  summer 
vrcatlier,  when  ttie  house  is  not  artifirially  lu-ated  and  windows  are  kept 
upt-ii  iniit'h  of  the  time,  the  hifant  may  1k'  taken  out  \ery  eariy,  as  stioii 
aa  its  ni-ttJ  of  csj^eeial  warmth  is  pa.s?+t-iL  This  is  practically  when  it 
hits  rrfpiitieii  the  initial  lns.s  in  weighi  of  the  first  iVw  days,  say  when 
it  is  a  y-Tck  or  ten  days  old.  It  is,  of  eonrse,  ttt  have  additional  wraps 
ifllie  outnJoor  temperature  is  lower  than  that  of  tlie  house.  In  this 
vmrm  seaiion.  when  \vi]Kh>W9  are  o[K'n,  there  Is  less  gain  as  to  purity 
of  air  by  Roing  out^tf-doors  than  at  other  times.  The  ehild  should  he 
mustomed  to  outnloor  airinj;  o\en  then,  as  establishing  the  outnlnor 
hnlal  bt'fore  cooler  weather  arrives.  Even  in  summer  the  child  .should 
hr  [jpoteete*!  from  the  wind  and  its  eyes  shielded  from  strong  sunshine, 
Iftlie  birth  hasocc«rre<l  in  the  spring  or  autuuiii,  ratfier  moR'  manage- 
nimi  and  circums|KTlion  are  neediHl.  and  lliis  is  inereasinjjly  tnie  if 
lliebatvy  comes  in  winter*  when  it  is  rare  that  a  bahy  can  Ix"  judieiously 
liiken  out-of-drKjrs  uiuler  the  age  of  a  motithj  and  this  only  in  mcwlerate 
M-alher.  In  severe  winters  it  is  sometime.^  very  lianl  Xu  finil  suitable 
(Uvs  for  a  XQT\'  youiLg  haliy  to  l>e  taken  al>roail.  'line  wann  part  of  the 
^lav  must  Ik'  ehosi'n,  anil  smuiy,  shcltL-red  nooks  Ije  sought  for.  I 
Wifvp  also  that  it  is  safer  to  take  (|uite  young  chi!*lrcu  in  the  arms, 
not  in  the  baby  carrijigt?s.  They  thus  ^-t  the  warmth  and  supt>ort  of  tlie 
ailPiiilHiit's  l>ody,  ami  the  child's  wraps  nuist  l>e  arranj^ed  not  for 
flhjJav  (if  embroidery,  l>ut  for  the  U\st  protei^lion  of  its  l>(Hly  and  extrem- 
ities. The  airing  must  Ix-  brief,  say  a  cjuarter  of  an  hour  at  first,  and 
tfti^  lime  prolonged  gradually  a.s  its  etlW-t  is  noted.  If  a  baby  has  gotten 
■  gooil  start  in  the  warm  season  it  is  easy  to  keep  it  out  daily  an  hour  or 
ti"  as  (tie  rofjler  si-jisfm  advances,  with  tlie  protection  of  the  Viaby 
arriage,  wraps,  and  foot-warmers.  Thus  safeguarded  tSicy  may  get 
iht  uir  or  even  slet-p  ou(-«>f-il<-M.)rs  withnijl  harm. 
In  ffpeat  towns,  save  for  those  living  very  near  to  parks  or  oj^en  spaces, 
I  tlir  problem  of  airirtg  is  less  simple.  One  who  walks  the  main  streets 
'of  a  rcAiilenee  district  sees  a  g(M>d  many  objeelionable  features  a,s  to  the 
l.airing  at  babies,  and  more  esjx'ciallv  of  yonng  children.  The  baby 
l**arriages  are  often  mas.se<l  in  great  numbers,  proceeding  uion'  in  aceord- 
iriee  with  the  conversational  fancies  of  the  nursery  maids  than  with 
to  the  protection  of  the  children's  eyes  from  sun  or  their  air 
j^agrs  fnuu  dn.st  and  dirt.  In  fact,  this  latter  is  often  impracticable 
ihen  u|)(m  i*verv  block  hiiildiiig'^  are  roming  down  or  gi>ing  up  and 
he  'ilnt't  dirt  of  all  sorts  is  blown  aUmt  by  the  wind  forced  along 
|iurrt>w  streets  Knnked  with  high  building'^.  The  ohler  children  who  are 
Jnulin  carriages,  but  who  soh-nudy  walk  along  Uv'^idc  the  carriages,  are 
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even  less  well  protected.  In  cities  which  are  not  well  and  constantly 
cleaned  the  untidy  gutters  still  further  deteriorate  the  air. 

Under  such  circumstances,  many  years  ago,  I  adopted  the  plan  of 
in-door  airings;  that  is  to  say,  of  opening  widely  the  windows  of  a  sunny 
room  as  high  up  as  practicable,  so  as  to  avoid  as  far  as  possible  the 
gutter  and  sewer  emanations,  and  let  the  children,  dressed  for  the  street, 
play  in  this  room,  the  windows  being  adjusted,  while  the  children  are 
in  it,  so  that  they  shall  not  be  improperly  placed  in  draughts. 

Infants  in  ordinary  health  will  get  all  the  necessary  exercise  if  their 
limbs  are  free  from  restraint,  kicking,  rolling  about  and,  as  they  gain 
tlie  use  of  limbs,  in  grasping  objects,  in  creeping,  and  finally  in  walking. 
So,  later,  as  young  children,  they  will  get  in  play  all  the  necessary 
muscular  exercise ;  and  if  this  can  be  taken  in  free  air,  so  much  the  better. 
One  of  the  advantages  of  the  plan  of  in-door  airing,  just  described,  is 
that  children  who  are  too  young  to  play  upon  damp  or  icy  ground  may 
play  in  a  cold,  well-aired  room.  If  the  airing  were  out-of-doors  the 
child  would  of  necessity  bt^  in  a  baby  carriage. 

In  the  country  the  question  of  exercise  scarcely  arises  for  children 
who  are  not  ill.  In  towns  after  school  life  is  begim,  and  especially  for 
girls,  the  problems  of  out-of-door  exercise  is  not  always  an  easy  one  to 
solve,  owing  to  the  lack  of  interest  in  their  out-of-door  surroundings  to 
very  many  children.  Walking  in  streets  is  dreary,  park  facilities  are  not 
always  convenient,  and  monotonous  if  at  hand.  The  best  solution  in 
great  towns  or  cities  is  often  the  clubbing  together  of  a  number  of 
families  to  hire,  as  a  leader  in  sports  and  exercise,  an  intelligent  young 
person,  male  or  female,  who  can  interest  the  younger  ones  in  active 
play  beyond  the  power  of  the  ordinary  nursery  attendant. 

Sleep. — A  newly  bora  healthy  infant  skvps  so  large  a  part  of  the  time 
that  its  existence  might  he  described  as  sleep  interrupted  with  interx'aJs 
of  feeding,  to  which  civilization  adds  the  disturbances  of  the  toilet.  It 
follows  that  if  the  f(M>d  1k'  pro|MT  in  kind  and  amount  and  the  sleep 
ample,  healthy  development  is  likely  to  follow.  The  importance  of 
profwr  food  for  the  infant  is  pretty  well  and  generally  umlerstood, 
however  poorly  its  furnishing  is  carried  out;  but  the  neces.sity  of  good 
habits  of  sleep,  except  so  far  as  tlic  comfort  of  the  baby's  attendant  is 
concerned,  is  far  less  appreciated.  During  the  first  week  the  infant  may 
prefer  to  sleep  to  taking  food,  an<l  luiless  it  be  actually  hungry  it  may 
continue  to  sleep  when  put  to  the  breast.  The  need  of  food  presently 
incn-ases,  however,  and  as  it  develops  it  remains  awake  mow.  The 
actual  numlKTof  waking  hours  of  a  healthy  an<l  <'()mfortable  infant  will, 
of  rours**,  vary  with  individuals,  probably  fnjm  six  to  eight  in  a  day  by 
the  time  it  is  six  months  old;  nor  will  it  take  much  less  sleep  at  the  end 
of  a  year.  The  more  active,  l)odily  and  mentally,  a  child  is  the  more 
hovirs  it  is  likely  to  desin*  to  remain  awake.  Hut  for  this  very  reason  it 
netMls  more  rest,  and  it  is  for  thesi'  active  children — good  health  being 
assumed — that  good  sleeping  hygiene  is  most  impi'rative.  So  long  as 
an  infant  receives  food,  natural  or  artificial,  during  the  hours  ordinarily 
devote<l  to  sl<'ep  by  an  adult,  we  caiuiot  easily  divide  the  day's  sleep 
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and  the  night  sleep.  Wlien,  however,  the  night  feedings  are  reduced  to 
ooe  or  to  none  the  routine  is  easier  to  enforce.  This  date  should  be 
when  the  child  is  about  six  months  old.  (See  section  on  Infant  Feeding.) 
But  the  physician  must  see  that  a  good  regimen  of  sleep  is  already 
wU  established,  or  he  will  be  likely  to  experience  great  difficulty  when 
night  feeding  is  abandoned. 

As  has  been  already  said,  up  to  six  months  of  age  the  amount  of 
sleep  is  large,  the  hours  of  feeding,  of  a  little  play  or  attention  to  its 
surroundings  and  of  its  toilet  being  about  all  that  it  spends  awake. 
After  the  night  feeding  is  abandoned,  the  evening  sleep  until  the  feeding 
it  the  mother's  bedtime  and  the  night  sleep  together  will  make  about 
twelve  hours.  In  addition  there  will  be  two  daily  naps,  say  one  of 
tTO  hours  in  the  latter  part  of  the  forenoon  and  another  one  of  an  hour 
or  more  in  the  afternoon,  and  this  routine  is  likely  to  continue  during 
the  first  year  and  it  should  be  continue<l  as  long  as  practicable.  But 
during  the  second  year,  while  night  sleep  continues  little  abbreviated, 
the  second  nap  is  usually  not  obtained,  the  whole  day's  sleep  being 
perhaps  no  more  than  fourteen  hours.  The  day's  nap  should  be  con- 
tinued  just  as  long  as  possible,  and  if  a  child  is  no  longer  able  to  sleep 
in  the  daytime  a  period  of  rest  in  the  crib  with  the  shoes  removed  and 
the  dress  loosened,  if  not  removed,  is  of  great  advantage,  especially  as 
a  restorative  to  the  ner^-ous  system.  The  amount  of  sleep  required  as 
diildren  increase  in  age  gradually  diminishes,  but  until  the  growth  is 
quite  complete  they  should  have  a  larger  amount  than  an  adult,  and 
it  b  better  that  they  should  take  all  that  the  pressing  demands  of  school 
fife  allow.  Even  after  twelve  years  of  age  ten  hours  of  sleep  should  be 
aimed  at,  nor  should  this  amount  l)e  much  curtailed  before  sixteen. 

Good  habits  of  sleeping  are  often  already  established  by  the  monthly 
nurse  if  she  l)c  judicious.  Thv  conditions  conducive  to  quiet  sleep  are 
comfort  of  Ixxly  and  quiet  surroundings.  The  child  must  be  free  from 
constriction  or  irritation  from  its  clothing,  must  be  thoroughly  warm,  but 
not  burdened  nor  overheated  by  its  coverings,  should  have  a  comfortably 
full  but  not  overdistended  stomach,  and  its  bowels  not  constipated. 
If,  then,  it  he  placed  in  its  bed  in  a  quiet  and  dimly  lighted  room  it  is 
pretty  certain  to  sleep  unless  it  has  been  taught  some  disturbing  habit. 
If  it  has  l)een  put  to  sleep  by  rocking,  by  holding  in  arms  or  by  any 
similar  method  it  will  not  always  relish  Inking  laid  down.  If  it  is  put 
to  sleep  in  a  stuffy,  overheated  apartment,  or  in  one  (pity  that  it  need 
he  mentione<l)  filled  with  the  smoke  of  the  a<lmiring  father's  pipe  or 
rgar,  it  can  hardly  l>e  expected  to  rest  well.  Nor  if  it  has  been  dandled 
and  played  with  until  it  has  become  excited  can  it  compose  its  exalted 
nenes  at  once.  Whenever  one  familiar  with  infants  hears  of  restlessness 
at  night  he  pretty  certainly  inquires  concerning  the  night  meal.  If  the 
infant  be  upon  the  breast,  he  will  suspect  a  failing  milk  supply.  Many 
such  an  infant  is  promptly  cured  by  a  bottle  of  proper  food.  On  the  other 
hand,  with  lx)ttle-fed  children  the  first  inquiry  is  regarding  an  excess  of 
food.  The  stopping  of  the  last  Iwttle  and  the  readjustment  of  the  day's 
routine  of  feeding  often  brings  qiiick  relief. 


SECTION  III. 
INFANT  FEEDING. 
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CHAPTER  VI. 

MATERNAL   FEED IX-G— WEANING. 
MATERNAL  FEEDZNO. 

The  milk  of  each  mammalian  spfcics  is  especially  adapted  to  the 
nwls  of  its  young.  It  is  so  constituted  as  not  only  to  nourish  and 
furnish  the  requisite  elements  for  growth,  but,  by  a  delicate  adaptation 
to  the  digestive  organs  of  the  young,  to  gradually  develop  these  for  the 
task  of  digesting  the  kinds  of  food  upon  which  it  will  subsequently 
sulwist.  As  brought  to  the  attention  of  the  profession  by  Chapin, 
biology  furnishes  us  with  incontrovertible  evidence  of  these  facts.  In 
pprtain  mammalians,  such  as  tiic  kangaroo  and  the  American  opossum, 
the  mouth  of  the  fetus  is  directly  adherent  to  the  teat.  In  an  especially 
(oastmcted  pouch  the  nourishment  and  growth  are  effected  in  this 
manner  without  any  placental  connection  whatever.  In  these  mammals 
there  is  both  anatomical  connection  and  physiological  dependence  on 
the  mother.  In  placenta-forming  mammals  the  anatomical  connection  of 
the  young  is  severed  at  birth,  but  the  physiological  dependence  upon  the 
mother  remains  and  continues  until  further  development  of  the  organs 
of  locomotion  and  digestion  fit  it  for  independent  existence.  The 
attainment  of  this  in<lependence  is  deferred  much  later  in  the  human 
species  than  in  any  other;  and  since  in  man  the  digestive  and  nervous 
systems  are  notably  undeveloped  at  birth,  it  is  to  be  expected  that  the 
secretion  of  the  mother's  breast  is  presumably  adapted  for  these  special 
needs. 

The  milks  of  all  species  of  mammals  have  certain  characteristics  in 
common,  in  that  they  all  contain  fat,  sugar,  proteids,  mineral  salts,  and 
water.  While  fat  is  necessary  for  the  proper  formation  of  the  osseous 
and  ner\*ous  systems,  and  sugar  is  capal)le  of  l>eing  transformed  and 
stored  up  in  the  body  as  fat,  both  of  these  have  more  ordinary  uses. 
It  may  be  said  in  general  that  fat  and  sugar  are  the  heat  and  energy 
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producing  elements  which  keep  the  young  alive  and  furnish  the  motive 
power  to  the  body,  while  proteids,  which  alone  contain  nitrogen,  are 
the  real  constructive  elements  which  build  the  body,  making  blood, 
repairing  waste,  and  forming  new  cells  in  growth.  Fat  and  sugar  are, 
for  practical  purposes,  much  the  same  in  the  milks  of  all  species,  but 
this  is  not  the  case  with  the  proteids.  The  young  of  the  different  species 
diifer  greatly  in  the  rapidity  of  their  growth  and  the  length  of  time  after 
birth  in  which  they  mature  and  become  independent  of  the  mothers' 
mammary  glands  for  nutrition.  This  readily  explains  the  necessity  for 
decided  differences  in  the  amount  of  the  tissue-building  proteids  in  the 
milks  of  the  different  species. 

MILK  PROTEIDS. 

The  proteids  of  milk  are  divisible  into  casein  and  a  group  of  soluble 
albuminous  bodies  formerly  classed  as  albumins.  Casein  is  precipitated 
in  more  or  less  solid  form  by  the  action  of  acids  alone  or  in  the  stomach 
during  the  process  of  digestion.  The  soluble  albuminous  bodies  are  not 
precipitated  by  acids  or  during  digestion,  but  remain  in  the  fluid  which 
separates  from  the  casein  and  are  readily  absorbed  by  the  digestive 
tract.  Moreover,  the  physical  characteristics  of  the  casein  curd,  formed 
in  digestion,  whether  small  or  large,  soft  or  tough,  bear  a  definite 
relation  to  the  type  of  food  consumed  by  the  adult  of  the  species  and  its 
digestive  organs.  This  latter  principle,  that  the  stomachs  and  digestive 
tracts  of  different  mammals  vary  in  construction  and  in  their  proportions 
according  to  the  kind  of  food  upon  which  the  adult  individuals  must 
live,  is  well  established  by  comparative  anatomy.  The  carnivorous 
animals  feed  upon  concentrated  food,  and  have  small  digestive  tracts. 
ITie  herbivorous  animals,  on  the  contrary,  consume  bulky  foo<l  in  which 
the  proportion  of  nutritious  matter  is  comparatively  small.  They  ha\'e 
r<K>my  digestive  organs,  which  fvuictiouatc  best  when  distended. 

Taking  the  most  important  examples  for  our  purposes  to  show  the 
adaptation  of  the  mother's  milk  to  her  young:  cows'  milk  coagidates 
in  large  masses  in  the  calf's  stoinacli,  filling  the  organ  and  thus  develo|>- 
ing  the  digestive  capacity  against  t!ie  time  when  it  shall  be  required. 
The  human  infant  has  a  very  different  type  of  stomach.  It  requires 
preparation  for  a  less  bulky  food,  and  its  smaller  stomach  receives  milk 
which  is  coagulated  in  small,  soft  floccuH.  But  this  difference  in  the 
way  the  casein  coagulates  in  the  milks  of  the  species  is  not  solely  one  of 
the  (]uantity  of  casein  contained  in  each  milk,  although  the  amount  is 
considerably  greater  in  cows'  milk  than  in  breast  milk,  else  when  cf>ws' 
milk  is  proportionately  diluted  or  intMlified  to  resemble  breast  milk  the 
physical  characteristics  of  the  curds  should  Im?  the  same. 

This  is,  however,  not  the  case,  for  the  curds  found  in  such  modified 
or  {liluted  cows'  milk  are  larger  and  tougher,  and  the  conclusion  is 
forced  uiK)n  us,  although  not  as  yet  absolutely  proven,  that  there  are 
tliHtin<'t  differences  in  thi'  caseins  of  the  various  mammalian  milks. 

Thes  ■  caseins  seem  to  be  dissimilar  Ixxlies  which  react  to  rennet, 
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acids,  or  the  digestive  juices  in  very  different  ways,  and  it  is  definitely 
acceptetl  that  they  arc  not  interchangeable  with  e(]ual  ciigestibility  for 
the  stomachs  of  the  young  of  different  species. 

Important  as  the  question  is,  our  knowledge  of  the  chemical  changes 
taking  place  in  casein  when  subjected  to  the  action  of  acids,  as  during 
digestion,  has  been  based  upon  a  false  theory,  owing  to  the  general 
acceptance  of  the  incorrect  deductions  drawn  by  Hammarsten  from  his 
experiments.  He  wrongly  concluded  that  there  was  no  ground  for 
believing  that  any  chemical  combination  takes  place  Ixitween  the  casein 
and  the  acid  used  to  precipitate  it. 

'ITie  recent  epcxrh-making  discoveries  of  ^^an  Slyke  and  Hart^  com- 
pletely disprove  this,  ami  show  clearly  that  the  acid  combines  directly 
with  the  casein,  forming  a  definite  chemical  compound. 

The  possession  of  such  a  clear  conception  of  the  processes  taking 
place  during  the  earlier  stages  of  the  digestion  of  milk  has  long  been 
awaited,  and  will  prove  invaluable  in  comprehending  the  hitherto 
olBcure  and  complex  problems  of  infant  feeding. 

When  the  young  animal  is  bom  the  mammary  glands  secrete  colos- 
trum, which  is  gradually  transformed  into  true  milk.  Just  as  in  the 
Wer orders  of  animal  life  the  stomach  is  a  later  and  specialized  develop- 
ment of  a  part  of  the  intestinal  tul>c,  the  digestion  of  the  newborn  is 
intestinal  until  the  functions  of  the  stomach  an^  developed.  Colostrum  is 
less  readily  coagulated  than  milk, and, beingsuitedforintestinal  digestion, 
passes  quickly  through  the  stomach,  but  in  its  passage  has  the  effect 
of  awakening  and  stimulating  the  digestive  secretions  of  the  stomach. 

Digestion  of  Casein. — Casein  occurs  in  milk  combined  with  calcium, 
and  is  now  known  as  calcium  casein.  'V\\q  oarlit-st  secretion  of  the 
young  stomach  is  the  eiizvine  reiUK't.  This  fennent,  acting  upon  the 
cilrium  casein  of  milk,  forms  a  soft  clot  known  as  calcium  paracasein 
ijunket).  Until  acid  is  secn^tetl  this  calcium  paracasein  clot  may  pass 
on  into  the  intestine,  where  it  is  readily  digrsted  by  the  pancreatic  and 
iiitfMinal  swrctions.  In  the  abstMicc  of  aci<l,  jK-psin  cannot  attack  cal- 
cium paracasein.  But  when  the  stomacli  iM'gins  to  secrete  hydrochloric 
aei<l  in  small  (jviantitifs  the  acid  combines  with  the  calcium  of  the 
calcium  paracasein  clot,  releasing  free  paracasein  (a  base-free  proteid) 
wliich  forms  a  finrn-r  cunl.  This  curd  of  free  paracasein  is  now  n'adily 
atta(-k<'<l  by  pepsin,  an<l  true  stomach  digestion  is  inaugurated. 

'I'his  free  paracasein  presents  new  physical  characteristics,  forming  a 
nml  firmer  than  the  soft  calcium  paracasein  clot,  and  having  a  ten- 
dtiuy  to  shrink.  It  is  soluble  in  a  dilute  solution  of  common  salt,  is 
n'adily  <ligested  by  pepsin,  an<l  is  probably  almost  exclusively  formed 
durinj;  the  period  when  the  young  stomach  secretes  but  a  small  amount 
of  wt-ak  hydrochloric  acid,  only  sufiicicnt  to  combine  with  and  remove 
thecak'ium  from  those  parts  of  the  paracasein  clot  witli  which  it  comes 
in«»ntaet.  The  remaining  unaltered  ])aracasein  still  passes  on  into  the 
intestine  to  imdergo  digestion.     .Vs  the  acid   si'creted   by  the  stomach 
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iiwreaHPS  to  a  point  slightly  lK'yoii<l  tliat  ncrrssnry  to  cnmbine  with  the 
t'alf'iiim  of  tlu"  pntuMis  iff  rlu'  [lanira^soin  with  wliich  it  can  c-onie  in  con- 
tfttt,  thf  excess  of  iieiil  is  used  up  in  eoniliining  (Hrcftly  with  the  most 
expcsed  parts  of  the  free  paraeasein,  fomiiiig  liytjroehloritle  of  para- 
casein a  definite  comiyjurul  of  proteid  with  ufiil.  This  is  tougher  than 
the  free  panu^asein,  dilTers  fnjm  the  hitter  iti  tmi  Ijelng  soluble  in  dihite 
salt  sohition,  has  a  siinihir  or  t^reater  tcutleney  to  shritik,  an*!,  as  lunj;  as 
thp  liydrofhiorir  jwid  :*ecn'te<i  ia  completely  usetl  up  in  forming;  the 
products  mentioned,  is  not  so  easily  or  rapidly  (iigested  by  |>epsiri  as 
the  free  paracasein.  It  therefore  tends  to  stay  longer  in  the  stonmeh 
and  t4>  prolong  gastric  digestion. 

liut  since  the  paraciistnn  clot  is  attacked  upon  its  surface  by  acid, 
anr]  ciinh,  especially  of  the  inilk,s  of  different  HjM'cies.  may  var^'  nuieh 
in  si/A'  and  den>5ity,  the  ciicmioal  action  o^  the  acid  nmy  penetrate  them 
to  different  ilo^ees,  and  it  is  conscfjiiently  entirely  piKssible  to  have  at 
the  same  time,  within  tlie  cnn!  or  in  the  gastric  contents  in  var\niig 
proportions,  paracasein  hvilrochloride,  free  paraca.scin,  and  ealr-inm 
paraciu^ein  depending  either  upon  the  lulmixtnre  or  ct^ntaet  of  the  acid 
with  the  stomach's  contents  or  upon  the  strcn^h  and  quantity  of  its 
gastric  secretions. 

A-i  the  stomach  Ix-^'onies  able  to  secrete  more  acid,  more  of  the  para- 
casein is  changed  into  free  paracasein  and  the  acid  salt  of  pamcasein; 
niore  of  the  milk  then  ri'mains  in  the  stomach  preparetl  for  garttric 
digestion,  and  this  stimulates  more  secretion  of  hydr<xhloric  acUl  am! 
pepsin.  When,  finally,  iluring  the  pnx^ess  of  digestion  more  aciil  is 
secreted  than  can  combine  witli  and  saturate  tlic  exposed  portions  of 
the  paracasein  so  that  frei-  acid  is  present,  pepsin  digests  the  hydro- 
chloride of  paracasein  with  greater  facility.  Althongli  digestion  pro- 
gresses more  rapidly  when  free  aei*!  is  present,  this  is  now  counter- 
balanced !}y  the  large  (juantity  uf  material  ret|uiring  stomachic  digestion. 

^Ve  are,  therefore,  in  a  ]X)sitioii  to  grasp  one  of  the  most  remarl^alile 
phenomena  in  natun%  name!y,  that  milk  whicii  itself  retains,  after  the 
end  of  the  colostrum  period,  practieully  the  same  composition  through- 
out lactation,  is  changi^d  by  the  action  upon  it  of  the  developing  and 
increasing  gastric  si'cretions  of  the  young  into  forms  and  com[)ound3 
which  at  first  ret|uire  moderate,  and  later,  more  extended  gastric  diges- 
tion, by  which  means  the  stomach  is  progressively  called  iif>on  to  perform 
more  and  more  work,  until  it  is  sufficiently  developed  unatomically  and 
plij^siologlcally  ftjr  the  animal  to  Ix'gin  its  subsistence  upon  the  tj'pes 
of  food  consumeil  by  the  ailult  of  its  species. 

Although  this  automatic  adjustment  of  the  milk  of  the  mother  to  the 
digestive  secretions  of  her  young  is  uniler  normal  conditions  practically 
perfect,  there  arc  marked  differences  in  the  fonn  and  density  of  the 
curds  formed  from  the  caseins  of  different  milks,  so  that  the  use  of 
I  the  milk  of  another  s^>ecies  may  reailily  cause  difficulty  or  disturWance. 
The  time  tlien  has  pjLssed  for  {■onsiilering  milks  of  different  species  to 
be  practically  the  same  Ijecause  of  gmss  reseudjlanees.  Iluman  milk 
is  especially  designed  for  the  human  infant  and  cannot  be  exactly 
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imitatctl  from  the  milk  of  the  row  or  any  othnr  animal,  nuicli  less  in  the 
liiUprutory  i>f  tlu*  nijinufat'tiirtT  <}i  infant  ftKnl:i. 

XHtiiit'  intfiKJed  l!iat  tlif  liuman  infant  slioiik!  hv  iiurscil  iit  tlir 
iriak*nial  brt'ii-st  aft<*r  birth  just  as  mufh  as  that  il  shouM  Ih."  noiirishrd 
hv  the  pliwcntal  blood  iK'forc  Hirth.  I'he  spt-retion  uf  the  breast  Is 
ii?flgnc'([  not  alone  to  support  lifi\  tii>r  only  to  furnish  material  for 
(inliuary  ij;nt\vtli,  but  physioSo^ically  to  complete  the  development  of 
llitKje  organs  which  art:  but  partially  tlevelopeil  at  birtli. 


TH£  SEORETION  OF  THE  HUMAN  BREASTS. 


'olostnmi, — The  early  secretion  of  the  breasts  after  the  birth  of  the 
child  is  4istinclly  different  from  that  which  i.s  later  established,.  It  is 
Icfflswoet,  of  a  yellow  color^  scanty  in  amount,  less  readily  coagulated, 
ai-dug  as  a  stimulant  to  the  titgestivc  organs  and  containin^j  niicro- 
sfopicallvT  l>e5ide.s  fat  globules  of  iuier|njil  size,  certain  cells  trailed 
rtilastrum  corpust;les.  These  have  a  .small,  licgeiienited  nucleiis+  a  gran- 
ular protoplasm,  and  are  considerably  larger  than  the  fat  globules. 
IVir  persistence  in  the  graihially  changing  secretion  mark.s  the  duration 
of  iIh'  eolcstrum  period.  It  is  mo.st  distinctive  during  the  first  two  to 
thnf  ilays  when  the  secretion  is  small,  the  color  ileeper,  and  the  cor- 
parlps  more  numerous.  The  proteid  [x^reentage  is  increased  in  propor- 
tion to  the  presence  of  the  corpuscles,  which  normally  disappear  in  from 
spvtti  to  twelve  days  after  birth-  Persistence  l>eyonil  tliis  periof!  or 
TtVHirenee  of  the  corpuscles  later  in  the  milk  is  abnormal  and  liable 
tu  caiis*'  distnrbance  of  the  infant's  digestion.  For  this  reason,  except 
for  iiewl^om  babies,  a  wet-nurse  should  have  passed  the  cobslrum 
pcrial.  WTiere  there  is  persistent  digestive  disturbance  at  the  mother's 
breast  immediately  after  births  other  nourishment  may  be  given  and  the 
tm-ast  pump(Ml  until  after  this  period  is  pa.ssed.  when  nursing  may 
1*  iiHiially  resumed. 

Breast  Milk.^Iireast  milk  is  an  opafplc.  bluish-white,  rather  sweet 
lluiil.  li.s  reaction  is  usually  stattnl  to  be  amphoteric,  but  with  phenol- 
phthalrin,  a  much  more  sensitive  indicator  than  litmus^  it  has  l)een 
*hnwri  by  Kertey,  (Tieschen,  and  Myers  to  be  faintly  aclil.  The  average 
>petific  gravity  is  1031,  with  variation  from  lOUM  to  1034.  The  addition 
of  weak  acid  causes  a  moderate  coagulation  in  fine,  s^fft  ftocculi.  The 
'«t  globules  under  (he  niieros<'0[K'  are  approxiuialely  of  the  same  size. 

After  the  colostrum  pcrioil,  with  its  low  sugar  an<l  luglter  pn)teids  and 
'Milt's,  is  p;i.ssi*<l  the  composition  of  breiLst  milk,  when  nninHuenccd  by 
ill  lifaith  or  faultv  hvgicnc,  iH'eonics  fairly  uniform.  Adriance,  however, 
lias  4town  (bat  while  the  sugar  tends  t*>  rise  very  slightly,  the  prt>teids 
anil  salts  tnwanl  the  end  of  lactation  show  a  m<Klerate  desceniling  curve, 
wliich  i»  doubtless  one  of  the  factors  in  the  causation  of  those  cases  of 
nu-hiris  tthir-li  result  tnym  unduly  prolonged  nursing.  The  composition 
uf  milk  will  l*c'  un»re  fully  discussed  in  the  chapter  on  "Cows'  JTilk." 

Experience  teaches  that  the  mairitenancc  of  certain  normal  relations 
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between  the  percentages  of  fat  and  proteiils  are  of  importance  for  normal 
digestion  and  proper  nutrition. 

Diarrhea  and  poor  digestion  occur  with  excessive  fat,  indigestion 
with  too  high  proteids,  and  poor  nutrition  with  deficient  proteids  or  fat. 
Decrease  in  the  latter  causes  a  tendency  to  constipation. 

Nitrogen  being  necessary  for  tissue  building,  the  proteids  which 
contain  the  nitrogen  of  the  milk  become  perhaps  the  most  important 
element.  The  soluble  proteids  which  remain  in  solution  are  usually 
stated  to  exceed  in  amount  the  casein  which  is  precipitated  during 
digestion,  and  this  constitutes  but  one  of  the  important  difFerences 
between  woman's  and  cows*  milk.  In  the  latter  the  greater  actual 
as  well  as  proportionate  amount  of  casein,  which  is  also  of  a  different 
character  from  that  of  breast  milk  and  coagulates  in  larger  and  firmer 
masses,  renders  it  more  difficult  of  digestion.  But  the  mere  enumera- 
tion of  these  elements,  fat,  lactose  (milk-sugar),  soluble  proteids,  casein, 
and  salts,  whose  amounts  can  be  estimated,  does  not  pn)bably  reveal 
some  of  the  most  vital  elements,  namely — the  ferments  and  protective 
principles  which  adapt  l)reast  milk  to  the  infant's  digestion,  and  which, 
as  shown  by  Roger  and  others,  render  the  nursing  infant  largely  immune 
to  the  infectious  diseases. 

Antomatic  AdjnBtment  of  Breast  Milk  to  the  Stomach  Secretions. — The 
stomach  of  the  infant  at  birth  is  but  slightly  develojx'd  both  in  size  and 
power  of  secretion.  The  first  secretion  of  the  breasts,  colostrum,  is 
rich  in  soluble  pn)teids,  which  recjuire  little  if  any  action  by  the  stomach 
before  they  can  Ixi  absorbed  by  the  intestines,  into  wliich  they  are  quickly 
passed;  but  they  also  have  the  pn>pcrty  of  stinuilating  the  hitherto 
unused  functions  of  secretion  and  absorption,  so  that  during  the  gra<lual 
change  to  the  more  p<Tmancnt  breiist  milk  the  stomach  is  gently 
initiated  into  its  new  duties. 

The  rennet  ferment  secreted  by  the  stomiu-h  acts  upon  the  casein, 
forming  a  flocculcnt  precipitate  whicli  tcn<ls  to  remain  longer  in  the 
stomach.  HydrcM-hloric  acid  is  soon  secreted,  which  acts  uiK)n  this, 
forming  a  soft,  finely  divided  curd,  and  pepsin  is  secretwl  to  digest 
it.  The  stomach  thus  tak(*s  u|h)ii  itself  more  and  mon*  of  the  work  of 
digestion,  increiusing  the  <'oinplexity  of  the  pro(hu*ts  formed,  the  finnness 
of  the  masses,  and  tiic  time  re(|uired  for  the  completion  of  stomach 
digestion.  This  furnishes  a  rational  explanation  for  the  need  of  length- 
ening the  interval  I>etween  nursings,  and,  when  cows'  milk  is  the  food, 
of  allowing  sufficient  time  for  the  last  meal  to  leave  the  stomach,  .since 
cows'  milk  forms  firmer  nntsscs  and  rtH|uires  longer  digesticm.  ITius 
we  see  that  while  breast  milk  after  the  end  of  the  colostrum  period  does 
not  materially  change  during  lactation,  the  stomach  elalwrates  from 
this  unchanging  supply  of  raw  material  new  com|M>unds  which  make  new 
demands  upon  the  development  of  that  organ,  until  it  is  at  last  fitted 
to  begin  the  digestion  of  other  forms  of  food  at  the  time  of  weaning. 

The  Chemical  Gomposition  of  Breast  Milk. — This  has  no  hanl-and-fast 
lines  in  percentages.  Averages  obtained  Iiy  coml)ining  the  results  of 
many  examinations  are  useful  in  a  schematic  way,  but  in  nowise  inform 
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tLs  of  the  variations  which  take  place  in  the  milk  of  different  women, 
and  even  in  the  milk  of  the  same  woman  on  different  days  and  under 
(lifferent  circumstances;  these  are  influenced  by  the  length  of  interval 
between  nursings,  by  her  health,  diet,  and  the  condition  of  her  nen^ous 
system.    Holt  gives  the  following  table: 

Composition  of  Breast  Milk  (Holt). 

Avenige  Common  healtbT 

per  cent  variatloDB  per  cent 

FM 4.00  8.00     to     5.00 

Sugar 7.00  6.00      "      7.00 

ProteidB 1.50  l.oo    "     2.28 

8UU 0.20  0.18      "     0.2& 

Water 87J»  89.82     "    85.50 

100.00  100.00         100.00 

h should  Ije  Imnie  in  mind,  however,  that  con.siderablc  variations  from 
this  average  exi.st  in  the  milk  of  many  mothers  whose  children  are 
digesting  perfectly.  In  a  series  of  analy.ses  from  14  healthy  brea.sts, 
upon  which  infants  were  thriving,  Harrington  found  the  proteids  to 
van- from  1.08  to  4.17  per  cent.  Only  4  were  below  2  per  cent.,  5 
exceeded  3.5()  per  cent.,  and  of  these  2  were  somewhat  over  4  per  cent. 
'ITie  fat  varied  from  2  to  5  per  cent.  From  this  we  must  conclude  that 
the  usual  averages  laid  down  for  the  fat  and  proteid  of  breast  milk  are 
no  criterion  of  the  tligestive  powers  of  the  indivi<lual  infant.  They  have 
much  the  same  variability  that  we  find  in  infants  for  the  digestion  of 
the  fat  and  proteids  of  cows*  milk,  although  the  latter  arc  more  difficult 
of  digestion,  which  to  some  extent  explains  the  failure  of  attempts  to 
few!  all  chiMren  artificially  u{X)n  mwlifi  cat  ions  of  cows'  milk  based 
ripdiv  on  the.sc  averages.  ()n  the  other  hand,  when  a  chemical  analysis 
:<how.s  a  tlecitlcd  variation  from  these  ac<rpted  averages,  with  disturbed 
digi-sdon  in  the  infant,  especially  if  thciv  be  high  protcirls,  we  are  in 
passpssion  of  valuable  data  u|x>n  which  to  ba.st*  our  tentative  treatment 
of  the  mother  to  remove  these  proba!>lc  cau.scs  of  the  disturbance. 

The  Clinical  Examination  of  Breast  Milk. — AVhen  proximity  to  a  well- 
ttjuipped  laljoratory  and  the  circumstances  of  the  patient  allow,  the 
pomplete  chemical  analy.sis  of  the  milk  gives  us  the  most  accurate  and 
valuable  information,  but  the  inability  to  secure  stich  analysis  should 
not  lead  the  practitioner  to  neglect  the  simpler  methods  of  gaining  an 
approximate  knowledge  of  the  quality  of  a  given  milk,  which  he  may 
liim.self  carry  out  with  very  little  time  or  expt'nditure.  Most  important 
for  our  purjx)se  is  a  knowledge  of  the  sjxx'ific  gravity  and  of  the  percent- 
ages of  fat  and  proteids  in  any  case  where  the  (juality  of  the  milk  is 
t)ucstione<l,  to  which  may  be  adde<l,  if  desired,  a  microscopic  exami- 
nation. The  milk-sugar,  as  we  have  seen,  varies  very  little  an<l  may  be 
disrejjarded.  The  salts  or  mineral  matter,  although  they  vary,  we  have 
as  yet  no  known  method  of  influencing,  and  an^  of  minor  importance. 
Since  in  many  cases  calling  for  examination  only  small  <|uantities  can 
l>e  obtained  with  the  breast  pump,  our  apparatus  must  be  .small  enough  to 
utilize  this.     Milk  for  any  test  sliould  be  taken  from  about  the  middle  of 
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the  iiursiii^j  when  the  breast  is  about  half-full,  to  obtain  average  milk  and 
to  avoid  the  thinner  fir.st  milk  and  richer  last  milk.  About  one-half  ounce 
is  re(|uired.  The  spetnlif  gravity  maybe  taken  with  any  small  urinoineter. 
I) ftcnni nation  oj  Fat.--Vur  tliir  e.stinintioii  of  thi'  fat  small  tubes  arc 
tunv  mafle  and  sold  which  run  be  ust-d  in  thi^  ceiUnfu^Mipptiratus  nnw 
emptoyed  by  nujst  physieians,  antl  which  are  upon  the  same  principle 
as  the  larger  tubes  of  the  IJalx-ock  machine  use<l  for  that  purpose  in 
the  nuxlem  dairy.  This  latter  can  be  n.sc<l,lnit  rtKpiire.s  at  least  IJ-TiO  e.e. 
(.\s.s)  to  determine  the  fat.  A  .simpler.  Icsis  jieeurate.  hut  jstill  valuable 
apparatus  made  by  Kimcr  &  Amend,  of  New  York,  and  eoslinp;  S2,  is  the 
Holt  Apparatus  for  the  Clinical  Examination  of  llreast  Milk  (Fig.  25)^ 


FlQ.  26 


Uolt'sajitiaratiis. 


which  consists  of  a  small  laetometer  (hydrometer)  and  two  tubes  eon- 
taiiiing  10  e.e.  each,  jijraxluated  in  humlredths,  one  of  whieh  Is  filled  with 
milk  exactly  to  the  KKj  mark  uml  allowed  to  stanri  twenty-four  hours, 
after  whieh  ihe  amount  of  cream  whieh  ha-s  risen  uiny  be  rviu\  upon  the 
scale.  Five  jmt  ct^nt.  of  rrcain  is  wjual  to  '^  fXTcenl.  *if  fat  in  the  milk. 
For  eirier^ency  purpose.s  this  may  be  roughly  imitated  by  ui^tng  a  nar- 
row, Hat-bottome<l  test-tube  and  a  eentinietre  scale, 

Determinotion  nf  Protcidif.  —  Vii^nrtiiimtvh-  the  exact  jHTeenliijEje  of 
proteid.s  can  only  be  determineil  by  elalM)rate  ehemital  analysis,  but  an 
appnjximate  estimate  can  be  mack-  from  the  sjrt'cific  ^-nvity  and  the 
en.*am  pereentJige.  This  de|>enils  ujjon  the  jjrinciple  that  fat  lieing 
liffhter  than  water  and  proteids  heavier,  a  hif;h  cream  content  lowers 
tiie  s|>eeific  gravity  and  a  low  ereaiu  eon(ent  raises  the  s|)ecific  g^a^'ity. 
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fforr.  a  hi^h  specific 


» 


ity  with  high  t'reaiii  inJicatcs  excessive 
prutt^itl-s,  anil  a  \o\v  sin'viiw  gravity  willi  low  t-ream  dpfit'icnt  proteids. 
iKiliirtinns  frnm  the  Kiulings  in  any  given  ciLse  miiy  liejit  be  made  iiccord- 
iiigto  the  fullowiiig  table,  whieh  aeeompanies  the  Holt  apparatus: 

WoMiN's  Milk. 

Protcids  (calculaied). 
1.0  per  coat. 
Komuil  [rich  milk). 
Normal  (fftlrmlli!). 
Ntinai&l  nr  slightly  boIoW- 
Very  Juw  (ver>-  iJottr  milk). 
Very  bigh  (very  rich  milk). 
Normal  (or  nearly  bo]. 


AboMinkl  viuutiuas 
ihumhl  TVuUoru 
iUnriMl  nriAtt^iu 
Abnomifel  TuliUIoaa 


Speclflc  ewkvity,  70"  F. 

1.0111 
J.K!8-1.02& 

Low  (below  l.tXS). 
U>w  (tKlovf  LU2«^ 

Hltfb  (nbovt)  1.032), 


Crearn  in  .:4  hoacsL 
7|itircenl. 
*  per  ceDt.  to  li  pur  cent. 
5  i^er  cent,  to  G  ]:H>r  cunt. 
High  (iibfpve  m  per  ceai.>. 
LoMi-  (below  &  per  cenL). 
Blgb. 
Law, 


HicnMcopic  Examination. — Thi.s  is  of  no  vuluc  in  determiniii|^  the  rich- 
ni-ssiif  fat,  l>ut  inuy  Ix'  eiiiployeil  to  Hcarcli  for  polostruni  eorpusf;le3,  pus, 
ml  UixkJ  cells,  or  l*y  staining  tu  show  llie  presi'iiec  of  niicro-organisins. 


MANAGEMENT  OP  LACTATION, 


It  is  qwitc  as  often  with  ignorance  of  the  proper  rules  to  be  followed 
fliiriiif^  lactation  as  with  the  eorrectioii  of  nbiionnalitie.s  in  breast  milk 
tW  the  practitioner  is  ealled  uf>oh  to  ik-ui,  iiml  the  manaj^nient  of 
till*  nursing  mother  and  her  child  must  be  considered  largely  from  this 
^tanclpl)lllt. 

The  correct  management  of  lactation  begins  at  birth  with  respect 
Ifilb  to  diet  of  the  mother  and  the  niirsin;;  of  the  infant,  The  infant 
sh(jul(j  l:>e  placed  at  the  hrcast  as  soon  a?i  the  motlier  i^  somewhat  rested, 
wnl  for  the  following  twenty-four  hours  it  should  be  allowed  to  nur»e 
CTpry  six  hours.  The  seeond  rlay  iin  interval  of  four  hours  is  observed* 
ml  nitli  the  eslabli.shment  of  the  flow  on  the  third  day  the  infant  should 
niiiv  every  two  hours.     The  following  table  gives  this  succinctly: 

NURSINO   tSCHEUULE. 

Age. 

iHinog  Ant  (U7  ....... 

icojinldiiy 

tliinl  Lu  iweuly-elKbLb  daj-,  IqcIiuItci 
"      ■ccDml  to  Lblnl  munltitt.  incUisiTe 
"      loikTtli  to  BfUi  mntitbfi  " 

"      nail  to  clrrentb  raonths 

FW»quen1  and  prrtlonge<l  tugging  at  the  breast,  when  the  ^secretion  is 
[vanty  during  the  Hrst  two  or  thn-i:-  days,  only  sen'es  to  increase  the 
er  of  pnMlueiiig  ex<'oriationM  iff  the  nipples.     In  the  internal  the 
at  should  t>e  given  diree  or  four  teaspoonfuls  of  plain  boiled  water 
fevrrv  two  hours,  which  stimulates  the  cirenUilicjn  of  the  stomach  mucosa, 
ws  the  urinary  How,  washing  out  from  the  iirinary  tubules  the 
whose  presence  in  concentrated  urine  Iciids  to  nnich  nnesplaineti 
mfort  and  cr^-ing  of  the  newborn.    Infants  given  water  during  this 


Interrul 

tbrfjiuKb  day 

(hours). 

Number  or 

niir^iiiKs  111 

21  lioum. 

between  9^10 
F.K.aud  ^7  x.iL 

.    0 

4 

I 

.    4 

6 

9 

.    2 

10 

3 

.    2^^ 

8 

1 

.    3 

7 

1 

.     3 

6 

0 
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period  show  less  initial  loss  of  weight.  Night  nursings  should  be  strictly 
limited  according  to  the  schedule,  in  the  interest  of  both  mother  and 
child.  After  nursing  the  baby  should  be  laid  down  to  inaugurate  good 
habits  at  the  start.  If  the  baby  is  feeble  or  puny  at  birth,  a  5  per  cent 
solution  of  milk-sugar  may  l>e  substituted  for  plain  water.  If  the  flow 
of  milk  does  not  begin  on  the  third  day,  especially  if  the  infant  shows 
the  so-called  inanition  temperature,  which  may  reach  103°  F.  or  over  and 
is  due  to  lack  of  food,  a  low  formula — fat  l.()0,  sugar  5.00,  proteids  0.33 
(see  page  146) — shoukl  Ixi  given,  replacing  each  alternate  two-hourly 
nursing,  and  will  be  followed  by  a  drop  in  the  temperature. 


DIET  OF  THE  NUBSINO  MOTHER. 

The  diet  of  the  nursing  mother  should  at  all  times  include  abundant 
fluids  in  order  that  the  secretion  of    the   breasts  may  be  carried  on 
without  encroaching  upon  other  fluids  required  for  normal  functions. 
The  amount  demanded  is  much  larger  than  that  fumishe<l  by  ordinaiy 
diet  and  should  not  be  k'ft  to  the  inclination  of  the  patient,  but  extra 
fluids  should  be  given  at  stated  intervals.     This  should  be  definitely 
impressed  upon  the  patient,  nurse,  or  attendant  friends.    The  adminis- 
tration of  flui<ls  shoukl  be  begun  as  soon  after  childbirth  as  the  stomach 
will  retain  them.    They  add  to  the  mother's  comfort  and  flush  the  body 
through  the  kidneys  of  much  effete  matter  which  may  otherwise  be 
excreted  in  part  by  the  breasts,  disturbing  the  child.     The  urine  of  the 
mother  during  the  first  few  days  of  the  parturient  period  is  usually  dark 
and  concentrated,  owing  to  the  decreased  intake  of  fluids  during  parturi- 
tion, loss  of  blood,  and  the  r{ipi<l  tissue  changes  in  the  period  of  readjust- 
ment.    On  the  first  day  give  at  fre(|uent  intervals  water  and  nutritious 
flui<ls,  such  as  milk  and  gruels,  or,  if  ncces.sary,  mutton-broth  or  chicken- 
broth.      On  the  second  day,  nutritious  fluids  ami  simple  semisolid  food. 
On  the  third  day,  in  an  uncomplicated  case,  digi'stible  solid  food  may 
be  added.     This  may  usually  include  a  small  amount  of  meat,  once  a 
day,  if  the  child  is  having  no  digestive  <listurbance  due  to  too  high  fat 
or  proteids  which  the  ingestion  of  meat  by  tlie  mother  may  increase  or 
maintain.   In  general,  during  lactation,  the  mother  should  eat  abundantly 
of  those  simple,  nutritious  articles  of  foml  which  she  knows  by  experience 
she  can  eat  and  digest  without  difficulty.     Fewer  special  articles  are 
to-day  tabooed  tlian  formerly.     Milk,  eggs,  meat,  cereals,  fruits,  and 
vegetables  allow  a  sufficient  range.     Certain  of  the  .stronger  vegetables 
must  l>e  avoided  by  sonic  mothers,  while  others  take  them  with  impunity. 
Tea  and  coffi*e  should  be  partaken  of  sparingly  if  at  all.     They  are 
stimulants  which  have  no  milk-making  properties,  and  the  former  espe- 
cially may  disturb  the  mother's  digestion  and  its  alkaloids  affect  the 
chikl  through  the  milk.     Beer  has  little  nutritive  value,  and  this  and 
other  alcoholics  nHvu  disturb  the  infant.    Malt  extracts  have  more  value 
and  are  chiefly  useful  in  increase  the  fat  in  the  milk,  although  at  times 
they  also  increase  the  flow.    IJcsides  plain  water  I  recommend; 
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^Milk. — f)f  this  at  least  one  quart  .should  I>c  <lrunk  daily.  No 
Mit  seems  necessary  tu  show  that  this  funiislit's  hi  the  simplest 
[inil  most  readilv  iLssiniilahle  form  thi'  inateriuls  needcil  for  milk  st'cre- 
ou.  In  cu^'s  of  faulty  tK^^stioii  it  may  be  dilutedj  heated,  peptonized, 
rffiven  as  z;oolak»  or  kuniys-s, 

2.  Oommeal-gnieL^Whilc  not  mxes^arily  refjuirtMl  by  those 
niulliers  wliu  iialu  rally  havr  an  alnmiifint  flow  of  milk,  cxpeneitce  has 
*!iiiwii  ihitt   this  has  no  etpial  in  r(\slnriTifr  a 

*lr|i('icnt  M^Trtion.      It  should  be  i-ooketl   at  Fro.  26 

l«Lst  four  hours  iii  a  double  boiler  (l'\^.  2fj) 

flriil  well    salted   to    taste.      When   used*  it 

.■Aoulil  Ih-  thinmnJ  with  water  or  ifiiik  so  that 

it  ciiii   U"  dnmk,  not    eaten  with    a   s|xx>n. 

IVo  or  throe  bowlfuls  should  be  taken  in  the 
[•Iwciily-four  hours.  If  there  be  any  diflieulty 
;  in  di^Min^  it,  it  may  l>e  dextriniz-eii,  which 

Imtli  lliiiiM  it    and  allows  tJie  use  of   more  i' .kfiinnnTwUsf, 

fo»mraenl  in  each  [lortion.  nr,  if  mvd  be^fur- 

nishw  more  nutritious  material  with  smaller  bulk.     Such  dexttiiiized 

Ifnjd  t&  made  as  follows: 
Taku  three-fnurths  teaeupful  yellow  commeal,  one  t[uarl  cold  water, 

two  tca>f>oonfu!s  rcreo,  and  sufiieient  salt  to  flavor.     Mix  in  a  thHiI)le 

ln-ilcr;  hriii^''  .slowlv  to  a  boil  to  allow  the  dextriniKing  agent  to  aet,  and 

mk  for  two  or  tliree  hours.     It  may  1h"  strainetl  and  taken  plain  or 

m\t^i  with  etfual  parts  of  milk  if  prL-ferrtnl. 

3.  CocOft.— i^>nie  mothers  run  *li^est  as  a  hot  beverage,  in  plaee  of 
ifJiorcotfee,  the  so-railed  ^'eoeoas,"  whiehaPL'  apparently  only  elioeolates 
Atom  wliieh  a  part  of  the  oil  \uiiy  been  removed.      Hetier  usually  than 

H'>r,  and  without  effeet  u|Mni  (fie  digestion,  i.s  the  eraeked  eoeoa  liean, 
fchich,  after  prt)longed  Ixiilin^,  loses  its  lirst  slightly  bitter  taste  and 
Hakes  an  ajj^x^abje,  iniTritious  bevt-rafie.  The  ]xil  in  whieh  it  is  eooked 
ili'HjIil  Im?  kept  simmering  on  the  baek  of  the  range,  and  water  luldcd 

oni  time  to  time.  It  *^hould  Ik*  emptied  but  once  a  week,  and  a  small 
(uwjtity  of  the  eraeked  l^ean  addetl  daily. 


HTGIENE  OF  THE  NURSING  MOTHER, 


Pofitpaerperal    Anemia.— Most  women  art^  aneinie  after  ehildfurth 
«ii|  this  eonditifin  is  usually  negleetetl.     I'rofXT  digt-stion  and  secretion 
Ifp'odt-nt  n[x>n  the  quality  of  the  blooiL    lilaud's  pills  are  a  sat is- 
''ifin   form  ui  iron. 

Constipation. — Constipation  is  not  eonipatihie  with  gT>od  health,  and 
if.ks  rt'lii*v(*d  effete  material  may  br  thrown  off  in  the  milk.  Caseara 
?«iinie  form  is  bt'st  adajvted  for  routine  nse.  Ralines  are  eontra- 
itiealed  in  nursing  mothers,  as  tfiey  reduce  the  flow  of  milk. 
Ixercifle.— Daily  exereise,  either  by  driving  nr.  far  prefernbly,  by 
walluDg  should   be   begun  at  the   earliest   moment  that  the  mother's 
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condiinm  allows,     nif.'^e  walks  should  extend,  if  |xis.^ible,  to  one  to  t 
mik's  daily,  but  should  always  slop  short  oi  at'tiial  fatigup. 

1  have  lon^  taken  the  fMisition  that  in  tlie  vast  majority  of  cases  the 
milk  of  a  heaUliy  [iiother  who  takes  sufficient  oul-of-duor  exert-Lsf  and 
eats  sensible,  plain  fotMl,  suppk'mente>J  by  abundant,  nutritious  fluidsj 
will  but  seldom  fail  to  ag;ree  with  her  infant;  ov,  eonvorsely,  if  the  breast 
milk  is  scanty  or  ap|H'ars  to  <lisagree  with  her  infant,  either  tlie  inollier 
is  out  of  healtli,  anemic,  or  constipated,  she  is  set^uring  tix>  little  fn'sh  air 
and  exercise,  she  is  taking  too  little  Huid  ft>o<l  of  the  Hghl  kind,  or  she 
is  not  ii|x>n  a  plain,  sensible  diet.  Hiirely  the  Inisirst  praetitioner  has  iIm 
time  toem|uire  into  these  tietails  and  to  remedy  the  errors,  even  if  ha 
has  no  time  or  facilities  for  andlyses  of  the  breast  milk.  Were  this  ulwayl 
done,  and  es|x^'ially  if  proptT  instructions  were  f^nvt^n  to  each  niolhel 
during  her  convalescence,  far  fewer  children  wouM  be  uetdlessl 
deprived  of  the  nourishment  intended  for  them  by  nature. 


DIITURBAKCES  OF  THE  INFAKT  D1TRING  LACTATION. 

The  principle  has  U'en  laid  viown  al>ove  that  the  hygiene  or  the  did 
of  the  mother  is  usually  at  faidt  where  a  healthy  mother  does  not  sati* 
factorily  nurse  her  infant,  and  that  the  first  duty  of  the  physician  in  such 
a  ease  is  to  correct  these  errors,  which  will  often  alone  serve  to  remove 
the  <!ijficulty.     At  the  same  time  careful  infpnry  should  Ix^  tumW  inta 
the  nursing  habits,  and  too  fT-efiuent  or  irrcgidar  nursings,  which  direellj 
influence  the  quality  of  the  milk,  should  be  corrected-    Also  an  analvsia 
of  the  milk  should  Ik*  obtained  where  it  is  possible,  and  if  cither  fat  ol 
proteids  vary   distinctly   from   the   gtniend    averages   contained    in    the 
table,  special   measvrres  may  be  atloptcd  to  inHiience  them  if  relief 
not  obtained  from  the  changes  which  have  already  been  inaugurat 
The  fii'st  step  would  be  to  determine  whether  the  <|uantity  of  the  mill 
Is  sufficient,  anil  should  lea<l  to  an  inspection  of  the  breasts  to  detcrmiu' 
whether  they   fill   pro|X'rly  during  the   nursing  intervals.      I>arge,   fat 
breasts  tin  not  always  secrete  well,  nor  small  breasts  necessarily  give, 
an  inaderpiate  supply.    The  mother's  sensation  of  fulness  or  emptlneSH 
of  the  hreiists  may  be  relied  u|x>n  but  nwHlerately.     The  facility  with 
which  the  milk  may  be  drawn  by  the  breast  pump  is  often  a  valuable 
clue,  but  the  plan  of  weighing  die  baby  upon  a  scale  which  register* 
ounces,  immetliately  In'fore  and  after  nursing  without  any  change  of  itJ 
garmentSj  and  re|x*ating  this  a  few  times  at  different  hours  of  the  dayJ 
gives  the  most  a<-euratc  flata,     Mtidi  may  be  learned  also  from  the 
behavior  of  the  infant  at  the  brea.st  and  from  its  stools.     If  nursing  is 
prolonged  thirty  minutes  or  more  the  milk  is  probably  scanty;  or  if  the 
mfant,  after  a  few  minutes  at  the  breast,  drops  the  nipple  in  disgust, 
ami  cries,  the  breast  is  probably  empty.  | 

Restlessness,  <listirrbed  or  short  sleep,  associateil  with  fretptent  stools 
which  consist  prin<'i|ial]y  of  dark-green  mucus  with  very  little  focal 
rtmtter,  in  small  flakes  the  size  of  flattened  oats,  indicate  an  inadequate 
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Ttic  c|nantit\   uf  residue  nn<l   the  deep  ^reen    color  of    the 
(litfrn'Mlijite  ihis  eox]*iition   from   a  diarrhea,  espeeiully  if  tiie 
kbAvvilur  normal  oningt^yellow  color. 


ABNORHALITIES  OF  BREAST  MILK. 


Th  tthnormaiitits  oj  hrervft  mill-'  may  itr:     (1 )  Normal  flow  ixith  excess 

oi  f-itlRT  fat  or  prtitt'itls  or  of  lioth.     (2)  Normal  or  exces-sivc  How  witli 

♦IrficicDCj*  of  fat  or  proleiiU  or  of  both.     Oi)  Scant}'  flow  of  goo*l  quality. 

II)  Sraiily  tiow  of  p«>or  ijuality. 

"I*he  usual  nde-s  given  to  meet  -sjxH^ial  indications  are  as  follows: 

To  tftj'frtwr  tfitatitity:    tiive  mother  more  nutritious  fluids  in  her  diet, 

lly  eonin»ettl-gruei,  and  n-a-ssure  lier,  if  aiixioiis 
To  mtretute  thf  jat:     tiivc  more  meat  and  possibly  prescrtlie  malt 
extrart  (not  Uxt). 
Todetreasr  tfu  jat:    Heilucc  the  meat  in  the  diet, 
Ta  inopfow  thr  jtmU-iih:    Give  more  meats,  eggs,  and  cereals,  and 
L^msdi  tbe  ncercise  taken. 

^B  TodiertoAf  the  prointU:  Order  exercise  by  walking,  short  of  fatigue^ 
^^pst  tiic  protcifls  mav  he  used  up  and  not  .serreted^ 
^r  hibiiMt  even-  cjlsc  other  matters  of  health  and  hygiene  will  require 
■ttcntion,  such  as  anemia  or  eonslipation,  as  al>ove  mentionctl.  All 
jmupps  of  nen'ous  strain  should  be  rt-moved  if  possible.  Anxiety  con- 
min^  the  ability  to  uurM.-  mu.sl  l»e  relieved  by  clieerful  reasMirunce. 
Ae  mother's  sleep  is  broken  the  infant  should  lie  removed  at  night 
liktker  roon),  out  of  her  bearing.  Many  mothers,  from  a  sentimental 
Ing  (if  duty  or  from  lack  of  assistance,  rarely  get  out  into  the  open 
nr.  ThU  reaetA  upfm  dx-ir  health.  In  the  interest  of  her  infant  the  mother 
wjidil  (liiilv  >4e*'k  outHiiK)r  exercise  and  fresh  air  as  a  nialter  of  routine, 
lion  .should  not  Im-  made  a  dn»]ger>'.  If  the  short  nursing  inlcn'nls 
no  liine  for  simple  recreation,  this  should  Ix'  made  possible  by 
or  even  two  bottle  feeiiings  at  hour.s  which  will  give  the  mother  the 
loin.  A  nursing  baby  thus  trained  to  take  one  l>ott!e  a  day 
•gainst  uiislmps  in  ease  of  illness  of  the  mother  or  departure 
UTt^nursi*,  anil  the  knowledge  and  apparatus  are  at  hand  against 
aa  emergency.  Wet-nurses  especially  arc  more  tractable  when  they 
HIT  iKat  the  infar»t.s  can  take  oilier  food  and  are  not  absolutely 
nl  iij>on  theui.  Much  iliflirtdty  is  often  obviated  when  an 
ha*i  l»eti)!iif  Heeustoiru-il  In  taking  fo(nl  from  an  artificial  nipple. 
u  mother's  milk  absr^ulcly  disturbs  her  baby  we  shotild  have 
n^  l»r<^ation  in  removing  the  infant  temporarily  from  the  breast  ami 
_'  \\  upon  a  low  formula  sii<*h  as  it  may  l>e  reasonably  sure  to 
',  5>umpiiis:  ami  massaging  the  bn-ast  ]>cnding  resumption  of  the 
(^.  *l*he  risk  of  digestive  flisturbance  or  of  slight  loss  of  weight, 
'•egin  with  a  very  weak  fofnl,  is  nsuaily  less  than  fron)  continuing 
It  hrcajit  milk.  Such  acute  di:sturbaneeii  are,  liowever,  comparatively 
tup. 
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DISTURBANCES  OF  BREAST-FED  INFANTS. 

Of  the  infants  presented  to  us  with  the  story  that  they  are  not  doing 
well  at  the  breast  the  majority  fall  into  two  classes:    (A)  those  whose 
nutrition  is  good,  showing  that  they  have  made  substantial  gains  since 
birth;    (B)  those  whose  nutrition  is  much  behind  that  of  the  normal 
breast-fed  chiUl  of  the  same  age.     In  Class  A  the  good  nutrition  of  the 
infant  presages  prompt  improvement  under  appropriate  treatment  as 
indicating  a  fair  supply  of  breast  milk,  and  the  vomiting,  poor  stools, 
disturbed  sleep,  etc.,  which  have  caused  anxiety,  will  usually  disappear 
with  rigid  regulation  of  nursing  intervals  and  nursing  habits  and  atten- 
tion to  the  mother's  health  and  diet.    Weaning,  too,  often  proposied  in 
these  cases,  should  not  be  considered,  especially  if  the  infant  is  gaining 
in  weight.      Class  B  constitutes    the  more  difficult   cases,  since  the 
poor  nutrition  in<licates  probal)ly  a  poor  and  insufficient  secretion  of 
breast  milk.     Yet  in  these  cases,  unless  the  mother's  health  definitely 
demands  weaning,  much  may  often  be  accomplished  in  improving  the 
milk  so  that  successful  nursing  may  be  carried  on  in  part  if  not  for 
all  of  the  infant's  feedings.    Scanty  breast  milk  is  not  necessarily  bad 
breast  milk,  and  the  importance  to  the  infant  of  the  maternal  milk  is 
so  great  that  for  many  reasons  it  should  not  Ix^  withdrawn  if  avoidable. 
Such  infants  should  be  under  frequent  observation  and  be  weighed 
at  intervals  of  two  or  three  days  upon  scales  which  weigh  ounces. 
If  such  weigliings  show  that  the  cliild's  weight  is  stationary,  or  that  it 
is  only  losing  an  occasional  ounce,  we  may  safely  await  the  effects  of 
the  nourishing  fluids  and  the  improved  diet  and  health  of  the  mother. 
Should,  however,  the  condition  of  the  infant  lie  too  serious  and  its  loss 
of  weight  be  too  rapid,  tlien  from  two  to  four  suitable  l)ottles,  l>eginning 
with  a  weak  modification  of  cows'  milk, should  be  given  daily,  alternating 
with  the  breast,  and  tlie  infant  should  always  be  put  to  both  brea.sts  at 
each  nursing  in  order  that  the  stinudation  of  these  glands  by  the  child 
may  not  be  lessened.     As  the  mother's  milk  increases  the  number  of 
bottles  may  be  lessened  and  more  nursings  given.    In  a  fair  proportion 
of  such  cases  they  may  later  be  dropjwd  entirely,  but  more  frequently 
we  are  satisfied  to  have  the  mother  nurse  the  infant  in  part  and  supple- 
ment her  efforts  by  the  rc(juisit(!  numlKT  of  bottles.     In  institutions 
provided  with  milk  laboratories,  where  usually  one  mother  nurses  two 
i)abics,  tlie  insufficient  supply  of  breast  milk  is  often  supplemented  by 
a  few  ounces  of  modified  milk  given  immediately  after  each  nursing, 
the  infant's  ap|K'titc  regulating  the  amount  taken.     This  plan,  which 
works  well  in  institutions,  is  rather  too  cumbersome  for  use  in  the  home, 
since   it   involves    as  mn<'h    care  and    preparation    as  entire    artificial 
feeding;    therefore,  a    few  supplementary  bottles    replacing   the  same 
number  of  nursings  is  usually  adopted.     This  latter  method  has  also 
one  distinctive  a<lvantage — namely,  that  when  l)ottles  and  brea.st  are 
alternated,  a  longer  int<'rvid  for  <ligestion  oeenrs  between  the  two  Ixittlcs 
and  there  is  de<T<'a.st'd  liabilitv  to  tlisturbance.     More  attention  tlian 
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formerly  is  now  given  to  the  importance  of  conserving  even  a  limited 
amount  of  breast  milk,  provided  it  can  be  made  of  reasonable  quality, 
since  not  only  are  such  children  relatively  less  liable  to  disease  than 
tliosc  who  are  entirely  bottle-fed, but  also  bccausejf  digestive  and  bowel 
<listurbances  do  oc-ciir,  the  chiUl  may  l>e  temporarily  nourished  with  the 
more  easily  digeste<l  breast  milk.  So  great  is  the  im|)ortance  to  the 
infant  of  maintaining  the  physiological  relation  existing  Iwtween  mother 
and  infant  until  the  latter  part  of  the  first  year,  that  the  physician  who 
counsels  early  weaning  without  making  all  reasonable  efforts  to  enable 
the  mother  to  continue  nursing  successfully  is  assuming  a  grave  responsi- 
bility for  the  life  of  the  child.  Hottle-feil  children  not  only  suffer  more 
commonly  from  various  forms  of  malnutrition  and  digestive  disturbances, 
but  have,  as  a  rule,  distinctly  less  resistance  to  intercurrent  disease. 
Many  bottle-fed  infants  die  from  maladies  which  they  woidd  have  been 
able  to  survive  had  they  Ix'en  nursed.  Moreover,  during  disturbances 
attendant  upon  l)ottle  feeding  the  child  often  lays  the  foundation  for 
both  digestive  and  physical  difficulties  wliich  not  only  handicap  it  in 
later  childhood,  but  may  pursue  it  into  adult  life. 


SPECIAL  IHTLUENOES  WHICH  AFFECT  THE  BREAST  MILK. 

Drogs. — The  more  abnormal  the  .secretion  of  the  breast  the  greater  is 
the  liability  to  the  elimination  of  dnigs  through  this  channel.  While  few 
definite  rules  can  b<'  laid  down,  such  a  jwssibility  should  be  always  kept 
in  min<l.  Opium,  belladonna,  and  colchicum  arc  especially  to  be  guarded 
ajirainst.  When  the  milk  is  poor  and  ]>arti('!darly  with  young  infants, 
mcn-ury.  arsenic,  iodides,  bromides,  lead,  antimony  and  tlie  salicylates 
at  times  apjx'ar  in  the  milk,  cs|X'cially  after  prolonged  administration. 
'Hiis  is  not  sufliciently  constant  to  be  relied  upon  in  attempting  to 
medicate  the  chihl  dirough  the  medium  of  tlie  mother.  Cathartics 
given  the  mother  at  times  a<'t  U|x>ii  the  infant,  and  malt  beverages,  or 
anv  con.siderable  ingestion  of  ulcoliol,  may  [)roduce  disturbance. 

Menstmation. — The  return  of  the  menstnial  flow  constitutes,  as  a 
nile,  no  contraindicati(m  to  a  continuance  of  lactation.  In  a  vcrj'  small 
proportion  of  cases  only  is  the  infant  disturbed,  and  in  these  it  is 
a  simple  matter  to  give  the  infant  an  easily  absorbed  substitute  an<l  to 
pump  the  breasts  for  a  few.  days.  After  aj)|K'aring  once,  it  may  be 
al»sent  for  s<'vera!  months.  The  more  discomfort  and  nervous  disturb- 
ance the  mother  exiH»ricnces  the  greater  the  liability  to  alteration  in  the 
secretion,  which  at  times  takes  tlie  form  of  low  fat  and  high  protcids, 
although  this  has  not  been  generally  cstablislicd.  Tlic  average  mother, 
however,  nuiy  disreganl  menstruation  and  continu<'  nursing  during  the 
periofl. 

Pregnancy. — ^The  occurrence  of  pregnancy  is  almost  universally 
acccptwl  as  an  indication  for  taking  the  <'hild  from  the  breast.  The 
secn»tion  tjsually  suffers  both  in  fiuantity  and  cjuality  and  the  mother's 
tpservcs  are  needed  for  the  nourishment  of  the  fetus.    'I'here  is,  however, 
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no  urgent  haste  in  the  inntter,  if  tlie  infant  is  not  losing  weight,  so  that 
weaning  may  he  gnuhially  aiul  safely  aefompUshech  Other  eorisitier- 
ations,  sueh  as  the  presence  of  Iiot  weather  ami  the  agt^  and  comlition 
of  the  infant,  must  uifluenee  our  deeision,  Init  a.s  soon  as  pnu-ticalile  the 
mother  should  be  enabled  to  devote  her  strength  entirely  to  her  new 
responsibilities. 

Nervous  InEuences, — Every  obaen-'fint  dairnnan  will  inform  us  that 
tlie  [iiilk  of  the  cow  is  ca-sily  affeeteil  hy  nervons  inHuences.  This  is 
etjaally  true  of  the  nursing  nu»ther,  whose  life-  should,  so  far  as  possible, 
be  a  passive  one.  free  from  undue  exeiteninnt  or  mental  \\nrries  and 
anxieties.  To  this  end  she  .should  be  wjlUng  to  .surrender,  for  the  sake 
of  her  infant,  all  tho.sc  s<K*ial  responsibilitie.s  arul  di^sjsipations  which  arc 
the  .souR't'  uf  fatigue  and  nervous  wear  and  tear.  Instances  are  reeonled 
where  intense  or  sudden  emotion*  fear,  grief>  mental  shot'ks,  and  mental 
and  physieal  pjiasion  have  induced  a  toxie  condition  of  the  milk,  v."ith 
grave  disturbances  in  the  infant.  These  are  probably  the  re.sult  of  some 
change  in  the  proteids  a,s  yet  undetermined,  since  the  symptom.5 — vomit- 
in^^  tliarrhea,  temperature,  stu[>or,  and  even  convulsions — are  .sinularto 
those  from  4>ther  toxins  of  proteid  origin.  Ileasonable  diversion  should, 
on  the  other  hand,  not  be  denietl  the  mother,  and  out-ofnloor  exercise 
without  fatigue  is  of  the  highest  importance. 

Minor  Acute  Ulnesa,— The  flow  of  milk  may  be  decreased  by  temper- 
ature,  but  the  lesser  tetnporary  ailments,  even  if  rather  acute,  do  not 
seriously  affect  the  milk,  and  at  most  call  for  tem|>orQry  removal  from 
the  brt.'ast. 

Severe  Acute  Ulneas.— Typhoid  and  other  prolonged  fevers  call  for 

cessation  of  nursing  ynd,  indeed,  often  dry  up  the  breasts.  Severe 
general  sc'psi.s  in  the  m4>lher  [a  a  nu^naei*  to  the  infjint,  owing  to  the 
presence  of  micro-organi.sms  in  the  maternal  eirenlation  and  the  milk; 
but  shght,  local  puerperal  infection  of  short  duration  constitutes  no  bar. 
In  ease  of  abscess  of  one  brea^st  the  infant  should  not  be  allowed  to 
nurse  that  breast  when  suppuration  is  probable,  nor  when  pus  is  demon- 
strable to  the  eye  or  to  the  microscojK^.  Nnr:^iiig  may  be  resumed  us 
soon  after  incision  as  the  cavity  .shows  healthy  granulations  which  close 
the  niilk-duetg.  The  infant  may  continue  at  the  sound  breast,  and  the 
affeettnl  breast,  if  possible^  l>e  pumpt^l  to  maintain  the  secretion.  Early 
incision  limits  tL-^sue  destruction,  .shortinis  the  inflammator}'  prace-ss,  and 
enhances  the  possibilities  of  a  useful  breast. 

CliroiUC  Ulness. — Certain  maladies  of  the  parent  render  nursing 
Inadvisable  in  the  interest  of  the  mother  or  the  child,  or  lioth.  Such  are, 
dementia,  epilepsy,  tuberculosis,  and  marked  albuminuria,  Tn  the  two 
latter,  nursing  favors  the  progress  of  the  disease,  while  the  milk  .stxTetwl 
will  probably  l>e  of  inferior  quality.  In  tuberculosis  the  opportunities 
for  infection  of  the  infant  are  greatly  enhancetl  by  elo.se  as.soeiation  with 
^e  person  of  the  mother.  Danger  of  direct  infection  through  the  milk 
increases  with  the  advance  of  the  disease  and  the  conse<|iieiit  liability 
of  the  oecurrence  of  tuberculous  foci  in  the  mamniir.  A  -syphilitie  infant. 
on  the  contrary,  is  more  Hable  to  survive  if  nurseil  by  its  mother,  who. 
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ding  loColles'  law.  is  ininiune  to  the  disease.  A  wet-nurse,  hnwuver, 
kl  nUaj"^  l>e  fT*i-  from  any  suspicion  of  sucli  tuiut»  aud  may  readily 
□ic  iiifocted  by  uursing  a  syphilitic  ctilld. 


WEANING. 


SVflrfiniii*  nile  as  to  the  pro|>er  lime  for  weaning  a  ehilH  can  Kr  laid 
down,  Imt  ihc  general  staienirnt  nnty  l>e  ina<lf  that  with  ihr  average 
hrallty  Riolher  in  America  it  shtmtd  lie  mulertukcn  ut  about  the  end 
first  year.  Few  motliern  ctiii  nurse  their  chiltiren  to  advantiigc 
'lliun  this.  Mmiv,  im  the  other  hand,  eiiniiot  maintain  a  satisfac- 
ton  supply  so  Ion o;.  In  the  hitter  case  I  liave  already  recommended 
nwnnes  for  supplemenliti^  the  breast  with  bottle  feedings,  and  in 
Midi  bistatices  weaning  is  aecompli.shed  easily,  since  the  gradual 
ilvcrca**  of  lireast  miik  le:uls  to  the  giving  of  more  and  more  bottle 
fmliii^.  If  we  can  ehtM>sc  the  time  of  weaning,  this  may  then  he  from 
ihr  nimh  to  the  twelfth  months  but  preferably  not  in  the  hot  months 
<rf  ihp  n-ar,  for  in  midsunnner  it  in  Ix-'lter  to  defer  die  completion  of 
waning  a  few  weeks  until  the  cooler  days  of  early  autumn,  giving, 
(icriiap^,  two  Ixitth's  daily  to  eke  out  the  breast  milk.  At  such  a  time 
mu  a  stationary  weight  \^iihout  losn  slioiihl  not  deter  us  from  waiting 
!*"»)  or  (liree  u'eek-s^  since,  if  digestive  disturbance  can  Ix'  avoided, 
cJiiliin-n  rapidly  make  iij)  their  weight  on  the  new  fiioti  in  the  fall  months, 
ami  In  the  event  of  illness  we  have  the  breast  milk  to  fall  back  upon 
t^nifjorarily.  In  the  hiie  spring  it  may  be  liest  (o  get  the  eliild  accus- 
I'lmrdto  tiiking  one  or  two  bottles  a  day  Ix^fore  the  hot  weather  super- 
vmei,  if  the  breast  milk  will  probably  have  to  be  withdrawn  before 
(Ki-  fall. 

Ilif  keynote  of  safe  weaning  is  that  the  process  l>e  gradual,  anrl  also 

tffkiTpin  mind   the  fact  that  cows' milk  is  a  differtMit  fluid,  which  the 

.rJiilil  iiiu.ii  \t^.  trainctl  to  digest.     To  this  end  we  mu.st  begin  with  a  low 

Diiia  for  a  eliild  of  nine  months  or  one  year  old*  not  exceetling  1  per 

.  (ff  ppoteids,  and  for  younger  children  0.50  to  0,75  per  cent,  pro- 

[•nds,  inrrea-iing  these  promptly  as  the  stools  show  proper  digestion. 

I'lvvfNt^  141.)     Sudi  formnht  should  at  first  be  given  like  supplemcn- 

[ta^  ftnliiigs.onccor  tfticea  dav,  and,  when  the  formula  has  been  raised 

fill  one  fittcil  for  the  age,  others  are  added,  one  after  the  other,  until  the 

iVasI  Is  larg(*ly  supplanted  by  (he  Iwttle.      As  less  demands  are  made 

Bfinn  the  hrt*as(  its  secretinn  usually  disappears  without  trouble.    With 

ft^W  children  the  time  of  weaning  is  (he  time  for  the  introdm-tion  of 

l^-rpuU  ij,tr,  file  diet,  anel  these  are  best  ineorporati'd  into  the  diet  in  the 

Iform  of  harley.  oatmeal,  or  graunm.    Sfmir  children  can  undoubtedly 

br  hronght  to  take  plain  milk,  but  in  many  cases  this  is  not  as 

wlydiiTPste*!  as  (ha(  diliilnl  one-thinl  to  one-fifth  with  a  cereal  gmel. 

wi'l  llirTE'  is  an  advantage  t<c>  Ih*  gaiiieil  from  the  use  of  cereals  at  this 

|Itmf  and  in  this  form.    Since  milk  is  lo  be  for  many  months  the  basis  of 

"liet.and  sinci*  children  withnnt  question  will  drink  more  from  a 
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bottle  than  from  a  cup  or  glass,  the  bottle  is  preferable  if  the  child  can 
be  induced  to  take  it.  Here,  a^ain,  the  ehiki  should  not  be  limited  by 
the  size  of  the  usual  8-ounce  (250  c.c.)  fwding  Iwttle,  but  9  to  12  ounces 
(280  c.c.  to  375  c.c.)  should  be  given  from  a  larger  bottle,  according  to 
the  age.  In  suitable  cases  broths  or  beef-juice  may  be  given  once  daily. 
In  this  way  the  weaned  child  gra<iually  takes  up  the  diet  suitable  for  the 
second  year. 


CHAPTER   VII. 

COWS'  MILK. 

The  practitioner  who  to-<lay  wishes  to  become  expert  in  modem 

infant  fee<liiig  must  necessarily  have  a  good  general  knowledge  not  only 

of  the  chemistry  and  bacteriology  of  cows'  milk,  but  oftentimes  be  able 

to  advise  intelligently  concerning  its  production,  since  the  solution  of 

many  of  the  problems  to  be  met  with  is  directly  based  upon  these  factors. 

"Hie  dair}'  interests  of  the  world  have  assumed  such  importance  among 

its    productive  resources  that  elaborate  studies  of  these  questions  have 

been  made  possible  under  governmental  and  university  auspices  in  this 

an<l  other  countries. 

Composition. — Milk  is  compost'tl  principally  of  water,  fat,  sugar,  pro- 
tein i  or  albuminoid  bodies,  and  mineral  matter.     The  fat  is  suspended 
as  a.  fine  emulsion  with  the  other  elements,  and  is  a  mixture  of  several 
fatty  compounds.     By  far  the  largest  proportion  (92  pt^rcent.)  is  fixed 
an<l  non-volatile,  and  consists  of  glycerides  of  oleic,  stearic,  and  palmitic 
acicls.     A  smaller  volatile  group,  of  which  the  most  important  is  butyric 
aeitl,  is  constant,  and  constitutes  but  8  per  cent.    Still  others  may  be 
derived  from  special  foods  consumed,  and  the  flavors  given  to  milk  by 
cahbaj^,  onions,  an<l  turnips  a-s  well  as  the  more  tiesirable  ones  imparted 
l)y  clover  and  grasses  are  due  to  such  volatile  fats. 

Proteids. — These,  sometimes  called  all>uininoi<ls,are  casein  and  certain 

soluble   albuminous  bodies,     ('asein  is  thrown  down  by  the  action  of 

Tt'iiiict  and  also  by  weak  solutions  of  acids,  making  what  is  loosely  known 

as  the  cunl.     The  soluble  proteids  consist  of  several  bodies  which  are 

not  influencwi  by  cither  rennet  or  weak  acids,  but  an'  to  some  extent 

<"oagiilate<l  by  heat,  forming  the  familiar  skin  on  boileil  milk.     They 

art  containetl  in  the  whey  which  separates  from  the  paracasein  clot 

foniipil  by  riMmet,  and  in  the  flui<l  which  is  pressed  out  from  the  curds 

ol  fully  soured  milk  known  as  cottage  cheese. 

In  older  lM)oks,  and  even  in  some  of  the  modern  ones,  tlie  terms 
lactallmmin,  lactoglobulin,  lactoprotein,  albumin,  caseoses,  albumoses, 
and  peptones  are  variously  applied  to  these  or  they  are  referred  to  as 
*il)utnins.  Fn  these  pages  they  will  be  s(K)ken  of  collectively  as  the 
i^'lultlf  proteids  of  milk.  This  term  will  also  be  applied  to  the  proteids 
rt'inaining  in  solution  in  whey,  in  the  clear  fluid  which  s<'paratcs  from 
thfM-oagulum  of  .sour  milk,  an<l  after  the  pnn-ipitation  of  the  casein  in 
'lip-stion. 

IV  analytical  methtKls  devised  thus  far  for  the  proteids  of  milk  give 
only  approximately  accurate  <|uantitative  results.  In  luidition  to  the 
pnrteiil  Ijodies  already  mentioned  there  is  another  analogous  to  mucin. 
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This  lA  usually  t'alltvl  Storcli's  Jtuu'tjid  pr*>tci(l,  and  is  profounfUj affected 
by  lime-water  and  other  strmi^  alkalies,  wliieh  eaust*  it  to  swell  and 
become  vlsciil.  tliu^  visibly  thickeuiiii,'  the  milk.  It  is  not  idTtt-liN]  by 
non-alkaline  antacids,  huoU  a.i  i-bLMiiteally  pure  bicarbonate  of  snda. 

Sugar. — The  luctust*,  or  milk-yn^ar,  is  held  in  sobitioii.  It  has  the 
same  eliemieal  furmula  iis  cane-sugar,  bnt  is  ilistinctly  less  sweet  to 
tlie  taste. 

Ash. — The  mineral  matters  of  the  milk  are  ilesignnted  ni  imalyses  as 
the  cLyU.  They  an'  chieHy  in  sobititm  and  eousist  in  large  part  of  plioi*- 
pliates  of  ealeimn  and  potassulni^  ehlorides  of  |H>tassiii[n  and  SMliiini, 
and  small  4[uantities  of  phosphates  of  iron  and  nianjtrane.se. 

Water. — -Water  constitutes  a  larj^  projwrtion  of  milkj  l>eing  from 
84  |>er  cent,  to  88  per  cent,  of  the  whole. 

Milk  also  contains  very  small  quantities  of  other  liodies,  of  less 
imjMDrtanee  to  the  practitioner,  such  us  citric  ai-ifMecithini.  and  rerlain 
eazyines  having  the  propiTty  of  slightly  digesting  initk.  The  fon^^'oing 
eon.stituents  of  rows'  milk  vary  widely  in  clittercnt  specinn*ris.  'I'he 
variations  are  dependent  iipi>n  the  country,  the  breed  of  <-iittle,  the  |X'ri(Mj 
of  laetatioiit  the  diet,  the  time  of  4lay,  and  the  intervals  lx.'tween  niilkings. 


VARIATIONS  IN  MILK. 
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A  brief  discussion  of  the  variations  in  cows*  milk  will  lie  instructive. 
If  the  inler\'al  between  the  daily  niilkinps  ilifTer  in  len^^th,  the  hmger 
perioti  will  ^ve  a  lower  p<>rcHntaf^  of  fat  in  the  milk,  since  some  i>f  the 
fat  is  realisorlH'd  durino^  its  retention  in  the  udder.  This  is  likewise 
true  of  the  human  breast  and  furnishes  a  cogent  reason  for  adlierinr;  to 
regular  intervals  in  nursing.  Slujrt  intervals  give  a  milk  loo  rich  in  fat. 
The  composition  of  dirt'erent  portions  of  the  cow's  milk  when  drawn 
from  the  udder  is  not  the  same  as  that  of  the  whole  milking  in  the  |Miil, 
Tlie  iirst  milk  drawn  (foremilk)  contains  the  least  fat.  often  less  than 
2  \wr  cent.;  while  that  drawn  last,  called  strippings,  fnay  n^aeh  as  high 
a  percentage  as  l(J  per  cent.  The  other  solitls  do  not  var\-  materially 
during  milking.  Aside  fnim  the  above  factors,  the  variations  in  the 
comp(}sition  of  the  whole  milk  of  individual  t.*ows  arc  principatly  due 
to  nervous  inHnences.  These  are  not  only  such  as  fright  ami  worry,  but 
even  siulden  changes  in  the  fooil  of  highly  bred  cows  probably  n(;i  in  this 
way  through  the  nervous  system  (l?abeo4'k).  ^fbe  less  highly  bre<l  an<l 
less  nervous  luiimals  are  not  so  readily  affected  by  any  change  and  the 
cfHujmsition  *>f  their  milk  is  mort*  miiforni.  (Gradual  changes  in  the  fiMxl 
do  not  maleriidlv  idFiM-t  tlu'  niilk  of  a  healthy  cow.  Proper  feeding  may 
increase  (he  rpuinlity  nf  milk,  bnt  the  almost  unanimous  opinion  of  ilairy 
ej£}>erts  is  that  it  is  bcvinnl  our  power  to  alter  the  character  or  eoni position 
of  a  healthy  cow's  milk  fn>u]  that  which  is  normal  for  the  individual 
cow  by  finy  means  except  nervous  influences.  The  g(nK|  results  obtainefl 
in  changing  tlie  comp<isition  of  liunian  breast  milk  are  ihieto  the  restor- 
ation of  iiealihful  conditions  and  the  rt^nioNal  4)f  jxTuicious    ner\'oiis 


iullucrn'rH  whifli  allow  thi'  rf-f.slal)lisiinuint  uf  a  sccrvtion  of  milk  i^bich 
Is  Qurrnal  fur  thiit  mother. 

To.'s.siljk*  ijnlividLiiil  VHriations  in  c'<tws'  milk  are  Cf|tiMliK4:Hj  liy  mixing 
(he  milk  of  a  licnl.  Tlif  cunip4>sitioti  of  such  mixed  milk  n-inairis  faiHv 
ixju.Htiinl  at  tiio  saUK'  season  of  tht^  year.  That  of  diHereiit  hfrtls  varit'S 
with  the  bretMl  of  the  cows  <'orn|)4>siiig  the  herd,  the  fat  bt'ing  hight'st 
in  the  hijjhlv  hrt-d  Jersi-y  and  Guurnsey  stock.  In  ffenerul  the  milk  of 
a  wrll-fared-for  hcnt  of  goot.l  ;^rai!e  cows  h  to  he  prefernHl  fur  infant 
fptxHng  to  that  of  fancy  stfx'k  with  tk'liciitc,  ncn^ous  organizations  and 
a  liigh  percentage*  of  fat  in  (he  milk. 

It  i^  tliercfore  to  Vie  vimdcrstiMxl  at  the  oiits-et  tliat  eows'  milk  as  pro- 
iliKwi  or  -sokl  lias  no  fi.vcd  {■om|HKsition^  the  local  laWNj^tvcrninj;  Its  iiale 
Iv'in^  adjiifited  so  as  to  do  no  injustice  to  the  farmer  producing  only  a 
fftir.  iinailiilicrated  milk- 

Fiom  a  large  series  of  analyses  made  by  Van  Slyke,  and  representing 
iBtlividual  milks  whose  fa(  percciitafjes  ranged  from  3  05  per  cent,  to 
■^25  per  i.-cnt.,  the  following  liave  been  selected  to  show  the  composition 
of  piK>r.  meiinim,  and  rich  milks: 

Actual  Analyses  oi'  Poou,  AIbuiuu,  and  Rich  Milks. 

Foot  milk.  Medium  milk.        Rich  milk. 

At       .  ....     3.0S  4.U5  5.00 

Wtter J4S.10  86,01  S5,37 

TWse  actual  nnalys(.\s  arc  much  more  instnirtive  to  the  practitioner 
iWii  1h«*  usual  tal^lcs  which  contain  averages  made  l>y  eomhiiung  the 
IttHjll>iof  many  hundreils  or  tliousandsof  analyses  of  milks  of  all  (|Ualitics* 
Tlie  al>ove  table  shows  the  relative  percentages  of  the  total  proteids 
Wi\  (hfir  com|»nent  parts — casein  and  sohiUle  protetds — in  s[«'eimens 
'il  milk  ttdiich  4'ontained  'A  [w^r  cent.,  4  pt.'r  cent.,  and  5  per  cent,  of  fat. 
'IV  Miijur  and  a,sh  are  calcnlated  together  in  these  taljles,  hut,  since  tlie 
isliijf  milk  is  known  to  Ik'  fairly  constant  at  0.71)  to  O.To,  the  jH^rcntage 
(^niilk-sngar  (lactose)  in  milk  can  Ijc  set  down  at  ahout  ^>  [xt  cent.  In 
pTirni!  it  niJiy  Ix*  said  tlnit  the  sugar  and  ash  nre  fairly  constant  and 
llw  fat  and  pnjtcids  vnriahlc  factors.  As  a  rule,  the  amount  of  protcid 
livs  iind  falls  with  the  amount  of  fat.  Imt  inercaLse  of  fat  IvcyomI  4.5 
ptfcpnt.  does  not  invt>lvc  a  pR>|>nrti(»riate  increa.se  of  protelds. 

Viw  pnictitioner  wilh  if  possible,  usually  chocjse,  in  preference  to  all 
"tlirr?i,  a  pKjd  milk  containing  abont  4  per  cent,  fut,  which  mav  lie 
^It'liTiniiu'd  with  the  Hahcm'k  milk-testing  machine.  A  table  constructed 
uptm  this  Inisis  would  he  as  FuUows: 

AVERAOB#  or  Good  Mu.k  Contaixinu  4  Per  Cent.  Fat. 

PftI 4,00 

TMfcl  jmrtpids 3.50 

Su^r 5.00 

All*    ....... .  0.70 

Wilier 36.ni 
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BAGTERIAL  CONTAMINATION  OF  MILE. 


Milk  is  one  of  the  favorable  culture  media  at  certain  temperatures 

for  the  j^Riwth  of  hacteria.  While  tiiilk  when  sooretud  by  a  healthy 
cow  Ls  ^erni  free^  bacteria  an."  always  present  tu  the  larger  tlucts, 
to  which  tliev  |X'netrate  from  without.  I'he  number  in  the  milk  may 
be  largely  rcilneed  by  rejecting  the  Krst  few  Ktreams  of  milk,  but  the 
cliief  cofitanunatiiHi  occurs  after  )l  leaves  the  utldcr.  The  iiiiiverijality  of 
bacterial  ofcurrcnee  and  thestai'lliuf:  rapidity  of  Ijacteiial  growth  aiid 
multiplication  ait'  exceedingly  difficult  matters  to  griLsp  without  lu-tual 
|)er.sonal  e-\|jenence  in  the  lalioratory,  antl  tlieir  imiMjrtance  is  but  imper- 
fectly Realized  by  the  lay  mind,  to  whicli  the  subject  is  nece>».Siirily  a  vagtie 
anil  ^'onfuM-d  one.  It  i.s  only  when  these  (|ucj>ticMis  come  to  alFect  the 
profit  or  Iohs  of  the  (iain»f  business  that  an  intelligent  and  practical 
intercut  can  l>e  aroilse<|.  Bacteria  are  now  (lefinitely  known  (o  Ix* 
vegetaijie  organisms.  In  those  form.s  which  are  .spore  bearing  life  is 
much  less  easily  detitr^iyed  by  extreuiey  of  tem|X'rature.  Uupid  develop- 
ment is  checketl  l>y  low  teniperatures.  Freezing  nnluces  the  numl>er 
of  the  bacteria,  but  doi's  not  kill  all,  cs|H'cially  the  .spore-b<*aring  forms, 
and  upon  lhav\'ing  they  again  ixvomc  active.  Growth  and  nujltipli- 
catioTi  proceed  nii».st  rapidly  in  warm  media,  but  extreme  heat  kills  at 
a  tcmpi^ratnrc  varying  with  the  resistance  of  the  indivitlufil  bacterium. 
It  may  be  said  of  most  of  ibe  usual  Ijaeterin  in  milk  that  growth  is 
eheckcil  at  a  tenijjerature  l»e!ow  40°  io'^f  F., is  tnost  favored  by  a  temper- 
ature of  Hf  to  100''  F.,  again  tlecreases  at  103"  to  110"  F.,  ami  with  the 
exception  of  the  s|Mjire-I>earing  fonns  have  a  thermal  death  ptant  of  130°  to 
HO**  F.  in  l!i|uiiU.  Spores  may  rc<]uire  the  action  of  snperheateil  steam 
to  kill  them.  Not  only  iloes  milk  inevitably  contain  some  bacteria  which 
have  gained  access  to  the  ducts  di'spite  the  rej*vtion  of  the  fii"st  st-reams, 
but  bacteria  which  are  practically  oniniprc.s(*nt  may  bo  added  in  every 
pha.se  of  the  milking  and  subsequent  handling  of  the  milk  as  earrieti 
out  under  ordinary  <-onditions. 

No  particle  of  matter,  however  small,  seems  to  be  free  from  germ  life. 
Dirt,  fecal  matter,  hair,  the  Hoating  dust  of  the  barn,  the  surface  of  the 
milker's  handsand  clothes,  rt^ceptacles  for  milk,  even  if  apparently  clean, 
all  furnish  their  <ftu>ta.  Not  onlv  does  the  active  exercise  of  milking 
dislodge  ihist,  liirl,  ami  dandruff  from  the  cow,  which  may  fall  into  the 
pail,  while  the  hands  am]  clothing  of  the  milker  confribitte  their  share; 
but  particles  of  dust  in  the  air,  which  are  much  increased  by  the  manipU' 
lation  of  dry  foiider  and  beilding,  constantly  settle  into  the  mi!k-])ail, 
^rhe  dnst  in  the  air  is  con-sidered  one  of  the  minor  factors  only,  though 
Harrison's  ex|)eriments  with  culture  jjlates  shtiwed  that  in  one  minute, 
during  the  prm'css  of  bnlding  down,  fnnn  1:J,(HK)  to  43,000  bucteria 
settled  on  a  surface  erpial  to  that  of  a  12-ineh  milk-pail,  while  an  hour 
before  bedding  a  similar  series  of  cultures  shower]  from  4S3  to  2370. 

Housing  the  cow  in  a  }*arn  away  from  hU  hay  and  ftjdder,  keeping  the 
cow's  body  and  stable  free  from  filth  and  dust,  cleansing  and  dampening 
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er  and  teats  before  milking,  wasliinf;  the  htinds  before  milking, 
njccting  a  small  part  of  the  foremiEk,  atid  .sterilization  of  the  milk 
reccplaelcs  and  utensils  its  now  priu*tisetl  in  the  best  dame^ij  reduce 
TBStiytlie  germ  content  of  the  milk,  und  ISackhau.s  considers  that  these 
aicajiires  will  easily  give  only  ^j^jf^  "f  the  nuuiUer  of  germs  in  tiiilk 
jifixlueed  in  the  usual  way.  The  sub^^equent  care  of  the  milk  ealls  for 
.Mmiiting  and  rapid  cooling,  with  the  aame  pret*autions  against  eon- 
lamiiiulion.  Aeration,  formerly  eonsidered  neeessary  to  remove  animal 
oiitin  frtmi  the  milk,  is  now  thought  to  be  Hufheienlly  accomphshed 
diiriiig  milking,  thu;s  avoiding  an  additional  nuinipnhition  with  its 
jHU'iiJant  risks.  Straining  removes  the  coarser  particles  of  dirt,  but 
nut  that  which  has  Ijeen  dis-solved  in  the  milk  with  its  bacteria. 
]h\Ai[  eooling  limits  the  nuiltiphcalion  of  germ  life,  whieli  ^<e."*  forward 
willi  startling  rapidity  until  a  r^uiheiently  low  lemyx-niture  has  been 
n-wlinl.  This  temp'^ralurc  must  l>e  nuitntuined  continuously  (luring 
all  die  pha.^s  of  transportation  and  distribution,  since  growth  is  at  once 
ateelcraleil  if  the  temperature  is  allowed  ti>  rise.  Bottling  at  the  farm 
iriM'Hled.  sterile  containers  is  the  only  guarantee  against  eonlamhiution 
fit  Toair, 

Certified  Milk.— The  education  of  the  medical  profession  and  the 
Uitv  with  n'fiTence  to  the  advantages  of  clean  milk  of  low  bacterial 
ixMitPiit  has  hxl  to  tlie  establishment  in  various  places  of  systems  by 
I'liifh  local  health  boards  or  duly  organized  groups  of  physicians  iiave 
wmlprtaken  to  plaee  the  seal  of  their  apjiroval  upon  certain  dairies 
wiiav  milk  comes  up  to  a  required  standard  of  cleanliness. 

Sutb  milk  l>ears  a  label,  and  may  be  kno^\u  by  some  name  such  as 

irrtified  milk."  In  other  localities,  certain  large,  private,  model  ilairies 
ereate^l  their  own  ix'putation  for  the  purity  of  their  milk,  which 
inie  out  by  repeated  bai'teriolopieal  tests. 

Splice  the  physician  may  at  any  time  be  called  upon  to  pass  judgment 
the  conditions  under  which  milk  is  produced,  or  to  give  instructions 
kIiuII  safeguard  milk  which  is  to  be  used  in  inhinl  feeding,  i^rtain 
BTKtni(l-i  from  the  rlire4'tions  issued  by  the  Milk  Commission  of  the 
Malical  S<K*ie(y  (»f  the  County  of  Xew  York,  which  certifies  milk  which 
<^niw  up  to  its  re<iuirements,  are  here  gtvcTi. 

"  Xnles  for  Productioii  of  Certified  Milk,— The  most  practicable  standard 
'wilu'  cstiniatifni  of  cleanliness  in  the  huufllinfj  and  care  of  mslk  is  its 
n-lative  freedom  from  bacteriii. 

"ITlr  Commission  has  fixetl  n[x>n  a  maximum  of  30,000  germs  of  all 
kitwU  per  cubic  centimetre  of  milk,  which  must  not  be  excewled  to 
nirtain  the  emlorsement  of  the  Commission.  This  standar<l  must  be 
itlainwl  solely  by  measures  directed  toward  scrupulous  cleanliness, 
pniper  cuKtliug.  im<l  prftmpt  (h'live^^^ 

**The  milk  certili<*d  by  the  Commission  must  contain  not  less  than  4 
perpfiit.  of  butter-fat  on  the  average,  und  have  all  other  i'huracteri sties 
w  pun\  wluilrsonie  milk. 

*'Milk  must  not  be  soU!  as  certified  more  than  twenty-four  hours  after 
it*  arrival  in  New  York  City. 
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"  The  required  conditions  are  as  follows: 

*'  L  TiiK  Barnyaro, — The  barnyanl  should  he  free  from  mamm"  and 

well  draiiit'd,  su  that  it  muv  iiot  Imrbor  stagnant  watt-r.  'J'hf  manure 
whicli  folltH-ts  eafli  diiy  whouM  not  Ix--  piled  fluso  to  IIk'  barn,  lull  ^hfiulil 
Ik'  takt'ii  sewral  hiiiulivil  hvt  iuvav.  If  tlu'.s<!  riilt's  an.'  cjh.srrvttl.  uul 
only  vill  the  harnyiird  lie  free  from  dhjct'tionablc  smell,  which  i.s  au 
injury  to  the  milk,  but  the  number  of  flies  in  summer  will  be  eonsitleraljly 
dimini-shcd. 

"  These  flies  are  an  element  of  danger,  for  they  are  fond  of  l>oth  fittb 
and  milk,  an<i  are  liable  to  ^vt  into  the  milk  after  having;  soile*!  their 
bodies  and  le^^s  in  reeeiitly  visitei!  filth,  tluis  earryinii;  it  into  the  milk. 

"  Fheii  also  irritate  cows,  and  by  making  them  nervous  reduce  the 
amount  of  their  milk. 

"  2.  TuK  Staulk. — In  the  stable  the  prineiples  of  deanliness  must  be 
slrietly  ob.scrve<l.  The  room  in  whieh  the  eows  are  niilktnl  slioulil  have 
no  storage  loft  above  it*  where  thi.s  is  not  feasil)le  the  floor  of  the  loft 
sliouhl  be  tight,  to  prevent  the  sifting*  of  dust  into  the  stable  U^neath. 

•*  The  stables  .shoidd  1»e  well  ventilated,  lighted,  and  draiiie<l,and  should 
have  tight  floors,  preferably  of  eement,  never  of  dirt. 

"They  sln>idd  be  whitewiLsbed  inside  at  It^ast  twice  a  year,  uidess  the 
walls  are  painted  or  of  smooth  cement  finish,  which  ean  be  wa;jhed 
fretjuently. 

"The  air  should  always  be  fresh  and  without  ba<l  odor.  A  8ufHrient 
number  of  lanterns  shoiilti  be  ]>rovidetl  to  enable  the  necessary  w<»rk  to 
l>c  properlv  done  during  the  dark  hours.  The  nianure  sln>uld  1k» 
removed  twice  daily,  except  when  the  cows  are  outside  in  the  Kelds  the 
entire  time  between  the  morning  and  afterntMin  milldngs.  The  manure 
gutter  mnst  be  kept  in  a  sanitary  condition.  All  sweeping  must  be 
iinished  befoiv  the  grooming  of  the  eows  Ix^gins,  so  that  the  air  may  l)e 
tree  from  ihist  at  the  time  of  mSlking. 

"  'iliere  should  be  an  adetpiate  supply  of  water,  warm  and  cold,  and 
the  necessary  wash-!>asins,  soap,  and  towels, 

"  3.  Water  Suim'LY, — The  whole  pn^niises  used  for  dairy  purywjses,  as 
well  iis  the  Ijani,  must  have  a  supply  <jf  water  absolutely  fnv  from  any 
dangiT  of  piillution  with  animal  matter,  and  sufficiently  abundant  foP 
all  purposes  and  easy  of  aeee.ss. 

"  4.  Tnv.  Cows,— No  cows  will  be  alloweil  in  the  herd  furnishing 
ecrtilied  milk  except  those  which  have  sueeessfully  passed  a  tnben-ulin 
test.  All  must  l>e  tested  at  lea'^t  once  ii  year  Uy  a  'S'eterinarian  approved 
by  the  Milk  ('onuuission.  Anv  animal  ^ns]>eeted  of  l>eing  in  bad  health. 
must  Ix-  pmmptly  removed  fr<mi  the  henl  and  her  milk  rejected.  Ho 
not  allow  tlie  cows  to  be  excited  by  hard  driving,  abuse,  loud  talking, 
or  any  nnnet'cssary  disturbance. 

"FrrtL—Wi  not  allow  any  strongly  flavored  food,  like  garlic,  to  \ie 
eaten  by  the  cows. 

**  When  ensilage  is  fed  it  nmst  be  given  in  only  one  fettling  daily,  and 
that  after  the  morning  milking,  and  the  full  ration  shall  consist  of  not 
more  than  twenty  pounds  daily  for  the  average-sized  cow.     When  fed 
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ill  ilir  full  small  aniniints  must  be  given  anci  tlie  iiu'i^ase  tu  the  ftiU 

ratiuH  tinist  Ik.*  gnitliial. 
"(."oni  sUilksmHst  not  Ik'  ft'tl  until  after  tho  com  has  blossoniLHl,  mid 

the  tiFst  ft'etlings  must  btr  in  small  amounts  ami  the  increase  must  be 

gTJuhml. 
'  If  frtl  otherwise,  en.silaj^e  and  coni-stalks  are  liable  to  cause  the  milk 

tu  alltx-t  ehildn-n   sfrimi.slv. 
I  "i'lmmng. — (.irxKjin  the  entire  body  uf  (lie  eow  tlailly.     liefure  eiu-h 

H  milking  wash  the  udder  with  u  eloth  u.'jim.I  only  for  the  udders,  and  wipe 
.        it  with  a  ele;in,  dry  towel.    Nevt-r  leave  thi-  udder  vvi-t,  and  be  .sure  that 

tlir  water  and  towel  ii.sefi  are  ek^an.     TIk- tail  sluiuid  1j4' kcjit  i-U-iin  by 

PfM|iifiit  ^vil.sllt[l^^     If  lliu  Imir  on  the  Hanks,  tail,  and  udder  i>s  t'li|)[Mil 
cinst-  un<l  llie  bru^b  on  the  tail  is  eut  shutt  it  will  be  niueb  easier  to  keep 
the  ciiw  ek'AU. 
j^     "  'ITie  cows  must  be  kept  stmiditi^  :iflrr  the  eleaniiiff  until  the  milking 
j^P  IS  fini^lieiL    Thii*  may  bi-  tlujic  bv  ji  tluuii  rjr  a  rojn"  imdiT  the  nei*k, 

"h.  'I'lit:  MiLKLKs. — The  miik^T  niust  Ite  ]>ei'soiially  ikau.  lie  should 
nritlitT  have  Jior  eouie  in  c-untaet  with  any  eoiittif;ioiiii  disease  while 
fiii|ilo3-itl  in  handling  the  milk.    In  ease  of  any  illness  in  the  f>erson  or 

Pfaiiiilv  of  any  eiiipltivt'  iti  the  dair^^  sneh  employe  must  absent  liini.self 
fnnti  the  vlairy  imtil  a  phy.sieiaii  eertifie.s  that  it  \s  safe  for  him  to 
iPtum, 

I"  In  nnler  that  the  Milk  (^nnnus,siim  may  be  informed  as  to  the  health 
d  iIk- etnployes  at  the  certilied  farniH,  the  <'oniinis.sion  has  had  |>ostal 
f»nls  printed,  trj  Ik'  Mip|>lird   to  the  farms,  anil   to  l;r  lillrd  iKit  and 
MiinH-*!  rarh  wiH'k,  by  ihe  owner,  mana^^er,  or  physician  of  llir  farm, 
irrtifyinp:  that  none  are  hundlin^  the  milk  who  are  in  contact  with  any 
oiulaiTJcms  (h'^'B-se, 
"  Ik-fnre  milking  the  hands  .slioidtl  Ix*  wa.slied  in  warm  water  >\  ith  soap 
m\  niiit  brush  and  wi-ll  ilried  with  a  elean  towel.    On  no  account  should 
llii' liamLs  Ik-  wet  during  milking. 
"  'IV  milkiTs should  havr  ]i^ht*eoh>redf  washable  suit.s,  inehidin^  caps, 
»iul  Tint  lrs.s  than  two  ricaii  suits  weekly.    The  ^'arineut*  ^^^liould  be  kept 
rnarleaii  j>!iife,  prtJte<*tiMl  from  dn.st.  when  not  in  use. 
"Iron  milkinjj  st4Mi|sure  n.'i*i)inmentk-df  and  ihev  slionld  be  kepteh-an, 
"Milkrrs  -HhouKI  ilo  their  w(>rk  (juii'tly  and  at  the  .samr  hour  morning 
«iiil  fvcninii,     Jerkinj;  the  teat  increases   uialerially  the  bacterial   con- 
(liuiuation  of  th*-  milk  and  should  l»e  fcjrhidden. 

"ft.  IIfxphrs  OriiKit  TH.\N  Mn.KEHS. — All  persons  engaged  lu  the 

^tJiMr  nnd  daii%'   sluniMI   Ik'   reliable  an<l   iiiti-lli<xent.      ("iuldren   umler 

I  IwcKv  shoidd  not  Ih^  allowed  in  tlie  .stablr  ordiiiry  tlurin^  tiiilking,  slnee 

(Id-ir  ipnoranee  they  may  ilo  harm,  and  fjtun  their  liability  to  cun- 

ooiLs  diM'ases  lh**y  are  more  apt  than  oldrr  ]X'r.sons  to  transmit  them 

the  milk. 
*■".  SMAt.i.   Animals,— Cats  and  dogs  mu.sl  be  excluded  from  the 
|«al)li-^  during  the  time  of  niilkinj;. 

">*.  'hiK  Mii.K.-'AII  milk  from  eows  sbity  days  before  and  ten  days 
I  after  enlving  must  Ixr  rejected. 
s 
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"The  first  few  streams  from  each  teat  should  be  (tiscankxl,  in  on 
to  free  the  milknhicts  from  the  milk  tlmt  lias  ri'miiinrd  tti  tlit-m  for  smne 
time  ami  in  which  the  bacteria  ar<*  siirt*  lu  liave  niiiltiplinl  j,rrfallv.  If 
any  part  of  the  milk  is  bkuxjy  or  strinj^'  ur  iinnaturid  in  appearance,  tJie  1 
whole  quantity  yioUled  by  that  aninial  must  he  rejectetl.  If  any  aecident 
occurs  in  which  a  pail  beconirs  dirty,  or  the  milk  in  ii  pail  l>ei'<»mes  <iirtv, 
(to  not  try  to  remove  the  <!irt  by  .slraijiiiig,  but  put  asltle  the  pail,  aiul  do 
not  use  the  milk  for  botthn^,  and  nsi*  a  elean  ]>aiL 

"  ilenoove  the  milk  of  each  cow  frorn  the  stable  immediately  after  it  is 
obtained  to  a  clean  room  and  strain  through  a  sterilized  strainer  of 
cheese-cloth  ami  idi.^sorU-ttt  cotton. 

*'  I'lie  rapid  cooling  is  a  mutter  kA  j^Teat  imiwrtaneo.  'I'he  milk  ^should 
be  «>oled  to  45°  F.  within  an  hour  and  not  allowtxl  to  rise  above  thai  a:^ 
long  as  it  is  in  the  haiuls  of  prtwlucer  or  dealer.  In  order  to  a^st  in 
the  rapid  cooling,  the  l>ottlcs  should  be  cold  before  the  milk  is  put 
into  them. 

"Aeration  of  milk  iH'vond  that  obtiuned  in  niilkin;^  is  unnecessary. 

"9.  Utknsiuis. — All  uten.sils  .should  be  as  simple  in  con.slruetion  as 
passible,  and  so  made  that  they  may  be  thoroughly  sterilized  before 
each  using. 

*'  Cooleryj  if  used,  .shouUI  he.  sterilized  in  a  closed  .steriliser,  unle^i  a 
very  high  tem()eratnre  can  be  obtained  by  the  steam  sent  tliroui^h  them. 

"  Bottling  machines  should  be  matle  entirely  of  metal  with  no  rublKT 
about  them,  and  should  be  sterilizetl  in  the  elo.sed  sterilizer  l>efore  each 
milking  or  bottling* 

'■  If  eans  are  used,  all  should  have  smoothly  soldered  joints,  with  no 
places  to  eolleet  the  dirt. 

"Pails  should  have  openinp;s  not  excectliiig  eight  inches  in  diameter, 
and  may  t>e  either  straight  pails  or  the  usual  yhape  with  tlie  top  protected 
by  a  hood. 

"  Rottlea  should  l>e  of  the  kind  known  as  'eommon-!*ense,'  anti  capped 
with  a  steriliMMl  paraffinctl  paper  disk*  and  the  cajis  authorised  by  the 
Commis.'^ion. 

"  AH  dairy  utensils,  including  the  bottles,  must  be  thoroughly  cleansed 
and  sterilizt^l.  This  can  be  d^me  by  first  thoroughly  rinsing  in  wiino 
water»  then  washing  with  a  brush  and  .'^oap  or  other  alkaline  cleansing 
material  and  hot  water,  and  thoroughly  rinsing.  After  tliis  cleanj5ing 
they  should  1k'  sterilixe<l  by  boiling,  or  in  a  closnl  sterilizer  with  steam, 
and  then  kept  inverted  in  a  place  free  from  dust. 

"  lU,  The  DaIhY. — The  room  or  rooms  where  the  ntensils  art^  washed 
and  sterilixe<l  and  the  milk  l>ott]e4l  should  be  at  a  distance  from  the 
honse,  so  irs  to  lessen  the  danger  i>f  transmitting  through  tlie  milk  any 
disease  wH>ieh  may  occur  in  the  house. 

"  The  bottling- room,  where  tht  milk  is  exposed,  should  be  so  situated 
that  the  ilrK>rs  may  be  entirely  close*!  during  the  iM-jttling  and  not  opened 
to  admit  the  milk  nor  lo  take  out  the  filled  linottles. 

"  The  empty  cases  should  not  be  allowetl  to  enter  the  iMittling  room  nor 
should  the  washing  of  any  utensils  be  allowed  in  the  room. 
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'Tilt*  workers  in  the  dairy  should  wear  white  washable  suits,  iniluiling 
when  haiidliitj^  the  milk. 

B4»tlles  (iiust  bf  cappt'd  as  soon  as  [wssiljle,  after  tillinfjt  with  the 
steriiijuwi  tlisks, 

**  11.  Examination  of  tuk  Mii.k  and  Dairy  iNsrtxTioN.^ln  order 
that  liie  ilejiler  and  the  Comuiisiioti  iiiiiy  hv  kt'pt  lufonued  of  the  char- 
acter of  the  milk,  spetriinens  taken  at  nuidotii  will  be  exjinuiifd  werkly 
Ivy  *'X[>erts  for  the  Commission,  at  the  Laboratory  uf  the  Uepsirtment  of 
llt'ulth,  the  use  of  the  laboratories  haviiiff  lieeti  pven  for  that  put-|M>se. 

"The  Comniis-sion  n.'serve.s  to  itself  the  right  to  make  in.'spettions  of 
cprtified  farms  at  any  lime  and  to  take  .s|H'einiens  of  the  milk  for  exami- 

(lation,  ami  to  impose  fines  for  rt^peated  or  deliberate  violations  of  the 
iw|uirements  of  the  Commission, 
"  The^  Commission  also  reserves  tlie  right  to  eliange  its  standartls  in  any 
Itasonable  nmniier  upon  due  notiee  being  ^nveii  to  the  dealers* 
"The  expt'n.M.\i  of  making  (he  regidarniilk  reports  and  the  iiispcetlona 
are  Ixinie  by  the  dealers." 
^m      Experienee  has  shown  that  the  periotlieal  examinations,  which  include 
H  Hinmtions  of  the  number  of  bacteria  pcrcubic  eentimetre  of  milk,  are 
tttTssary  not  only  for  control,  birt  als<j  prove  a  fjreat  incentive  at  the 
tluin'  !o  improve  the  twimiipie  of  prcMluction  so  as  to  lower  the  bacterial 
rount.     Under  the  be,st  eomlitions  of    priMlnction,  milk  still  eontaina 
scvcml  tlioijsands  of  bacteria  per  cubic  centimetre,  and  while  this  is  a 
»tot  improveraetit  over  conditions  which  allow  of  the  sale  of  milk  in 
ritips  wiilch  contain  at  some  seasons  of  the  year  anywhere  frxiin  1 ,000,(K)0 
to 83,01)0 ,()( nil  bacteriti  per  cubic  centimetre,  sight  should  never  be  lost 
tttbe  fact  that  bacteria  anfl  tlieir  action  nuist  always  be  rcckonci!  within 
4p«)Tisiderationof  milk  as  a  food.   Manyof  those  bacteria  arc  innocuous, 
ol^lc^  have  a  fermentative  or  putrefactive  action,  while  still  others  are 
hiipenic  and  capable  of  prtnlncing  disease.     The  decree  of  tlanjEjer 
Kltidi  iiriM's  from  the  use  as  food  of  the  milk  of  a  tuberculous  cow  is 
.ft  mooted  question;  but  since  undoubtc<l  in.stanccs  of  tht*  trans- 
tt'on  of  tuberculosis  by  this  means  liavc  been   rci:"orfled,  orilinary 
oimrnori-scnse  dictates  that  tidterculosis  should  be  eliminated  from  the 
Ik  (wnls  mid  the  milk  of  such  cattle  rejected.     ^Vith  lubereulosis  of  the 
^M  luMcr  (he  lul>er4*le    bacilli    may  be  demimstratwl  in  the   milk.     The 
^P  tiM^af  the  tuberculin  test  to  eliminate  diseased  animals  from  the  herd 
^■^  shnitlil  lie  encouraged. 

Epidemics. — Fpidemtes  of  aphtlmus  stomatitis  have  been  traced  to 

Ithr  ilrinking  of  milk  from  eows  sutfcriuf;  from  foot-antl-moiilh  (IJsease. 
Trtaniis,  anthrax,  and  hydrf»phobia  iire  other  diseiLs^s  of  cattle  to  which 
man  Ls  liable,  but  the  only  nde  for  safety  is  to  reject  the  milk  of  any 
iitw  which  shows  evidence  of  illness.  Epidemics  of  tyjahoid  feveri 
'carli't  fever,  iliphdieria,  and  cholera  from  contamination  of  the  milk  by 
j^Jpcrstins  employed  in  its  handling,  or  frtjm  water  used  in  diluting  it  or 
^fl'T  vvaNliing  the  utensils,  arc  fully  authenticated. 

Bftct^ria  of  Pntrefsction. — There  remain  to  be  considered  the  bacteria 
*Wi  gain  iW'cess  to  the  milk  lu  the  usual  way  during  its  production. 
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TIm'-sc,  wliich  are  of  mnny  tlilTereut  kimls,  are  roughly  i]i\'idc(l  into  puliv- 
faclivc  ami  ftTinc'iitiitlvT  groups,  I'he  furiik-r — tht-  putrt-fuctivt' — ad 
uptiti  tile  ]5roU*iij,s,  aiul  cxTlain  uf  tlK-iii  uuiy  occasiuiially  form  toxins 
in  the  milk  Ix'forc  k  is  consumed,  wliieh,  wlien  taken  into  the  s>'steiu, 
cause  wvon.*  and  I'vcu  fuUil  {loison.  iSucli  a  siibstaufc  isolatetl  ljy 
\'aii|;hiui  ha.s  Ixtii  t'uUL-d  tyrcjluxicon.  Other  puLrt'ffli-tivt;  bacteria  may 
find  Hptoial  funditious  jfor  llifir  dfVfln|jmoiit  aftiT  n^arhin^r  thc<lijt;estivc 
trat't,  o-sptrially  ifdigrstion  i.s  disturlx-d.  Tlits  isdoulrtk^ss  the  smirtv  of 
some  of  the  moR^  intense  ea-ses  of  tlic  so-ealknl  summer  <liaiTin-a  of 
yonn^  chililren,  and  ^'hht  the  proteiils  of  niiJk  furnish  n  Muitahle  niii- 
terial  Uir  lUc  dcvirhipiiient  uf  snrli  liacteria  :iiid  thnir  t^lalinratitl  toxins. 
(he  nik'  i.-^  now  ahsokite  to  .slop  miik  in  any  form  and  tr)  evacnatc  iu 
resiilut'  thin-oiifrldy  fnmi  du*  \ni\\v\  u[M)n  the  a]>|X"aranee  uf  diarrlira. 

Bacteria  of  Fermentation. — Of  tlie  fermentative  forms  the  ^walU-d 
kirtic-fii'iij-prwlueinit;  liaelsTia  are  tlie  most  ini|Kjrtant.  AMliou^jh  wJn*n 
tlie  milk  is  dniwri  thcne  may  Ik-  in  tlic  iniiif>riiy,  ordinary  e-jiiditions  t« 
whiffi  milk  l-i  suhjcfti-rl  jik'  s<»  inueh  murr  favurahk'  to  their  ;*rtiwtli  thai  J 
tlii'v  ci-ovvii  the  others  into  the  h^icktjininnil,  ami  are  simn  more  than  ■ 
90  yxT  etmt.  of  the  bacteria  in  the  mitk.  Their  rapii!  ^n»wth  i>i  favurttl 
liy  the  presence  i>f  tlie  nulk-su^^ar,  whieh  thi-y  Irausfnnn  into  Inetie 
jieiil,  This  laetie  acid  inerejisi's  with  the  nujiliplicatiipn  of  the  haeteria 
until  it  causes  coatjuhUitm  fjf  the  casein,  and  the  must  cotumon  change, 
tlicrchjre,  in  milk  is  that  nf  wnirinf^.  Sueli  a  ehanfre  tt^nders  it  unfit  for 
infant  feedinf,^  allhon^^h  it  is  often  ca.sily  di^estrd  by  adults.  Souring 
of  milk  formerly  nserilned  to  tluinder-showers  can  only  he  explained  hy 
t!u'  fact  that  the  atmospherie  conditions  and  temisenxtore  before  the 
stnrni  favor  this  fermentation. 

Not  only  do  acids  form  definite  chemi*'a!  ]>riMinels  with  <'ah'inm  pam- 
ca-stMn  (ealcinm  eaM'in  clotted  by  rennet)*  but  acIiLs,  inehnUng  lactic 
acid,  may  act  upon  eak'ium  cjL-iein,  directly  forming  both  free  casein 
anil  a  eompounrl  uf  cJt-sein  and  acid.  Lactic  acid  in  small  amnnnt  doe^ 
not  at  first  precipitate  the  casein,  but  as  it  increases^  and  especially  if 
the  milk  is  wannetl,  there  appear  in  the  milk  fine  tloceuli  wliich  are  chiefly 
frcH*  casein.  When  the  lactic  acid  readies  about  i).0  to  (k"  jier  cent, 
(total  acidity  O.K  to  (KD  per  cent.)  the  milk  forms  a  semisolid  mass  or 
elablKT,  which  is  chieily  lactate  (if  easeiiK  nn*\  tlie  growth  of  the  tiu'tie 
bacteria  soon  cca-sc^s.  Before  the  acid  ha.s  inereiused  to  the  point  of  pre- 
cipitating the  CEUsein,  rennet  may  still  act  upiai  the  calcium  casein,  form- 
inn;  calcium  paracasein,  whieh  with  the  acid  ]>resent  is  changed  into  fn-e 
pnraeusL'in  and  lactate  of  paracasein.  These,  like  all  furms  of  para- 
ca.sein  pnxluced  by  the  action  of  acidR,  are  tou^h,  slowly  e*)ntnictin|f^ 
masses.  When,  however,  lactic  acid  has  preei]iitated  the  calcium  casein 
in  .soft  masses  of  fn^'  easi-in  f\nil  la<"tate  of  casein,  remietcan  no  lonjjer 
act  np*>n  these  and  thedenser  paracasein  compounds  cannot  be  formed. 
The  products  of  calcium  casein  and  acids,  beins  snfter  than  those  nf 
calcium  parn/'jLseln  and  aciils.  are  then  nsiially  more  ihfjestible.  but 
prnfluets  of  either  with  lactic  acid  do  not  appartMilly  tlitTer  materially 
in  their  relative  digestibility  from  similar  combinations  formed  by  hydro- 
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'  arid.  Fully  sourcil  iriilk,  L-lalplier,  and  biittrrmilk  art"  reudily 
liigmtible  for  the  adult  botausi'  Umgli  [jiiracasciti  protliifts  cannot  be 
imim\  from  ihetn,  since  rennt^t  tlot^s  not  aHV-rt  th^ni.  Both  kmiiyss 
anil  Koolak,  whicli  are  ihe  products  of  types  of  rrnneritatioii  with  the 
jinidiiction  of  laetic  acid,  fuiitain  .soft  Mi»ccidi  prtMnpitatfil  by  the  aetrl^ 
ami  pmbalily  owe  their  di^^'eslibilily  Uir^i-iy  to  the  surne  principle. 

'IV  presftice  of  milk-siV|i;ar  fa\"ors  the  production  of  luetic  acid,  and 
the  U(tcr  nlso  hold;*  the  activity  of  the  putrefactive  groups  of  bacteria 
ill  iht'ck. 

H^.^uli^J;  milk  to  a  sufficiently  high  temperature  to  destroy  the  lactic- 
aiiil-forinin^'  bacteria  does  not  einnplctcly  destroy  other  fcirms  in  the 
milk  which  contain  spores,  tincli  uiilk  nndergiK's  flillVrent  clianp's 
ihniiigd  tlie  action  of  these  unkillcd  sponi-bearing  forms,  which  would 
liavrJxfu  prevctitcd  from  developing  by  the  prtvsence  of  the  lactic  neid 
loniiA.  These  produce  ctthev  a  cuRlling  of  the  milU  and  Kubsi-fjiicnt 
41(n-iiinn  of  the  pn_»tci<S.s  or  di^'stlon  without  cnnlliiijj,  conditions  which 
arc  lmnjj;ht  alM>ut  hy  the  action  of  unorjy;aniKed  ffrnicnts  or  enzymes  to 
wlm-h  llic  bacteria  ;j^vr  rise-  It  is  for  this  peaM>n  that  snch  heated  niilk, 
lltboiigh  it  will  not  s<mr  and  therefore  can  he  usetl  longer,  will  often 
-Hwdop  a  wry  fool  odor  and  become  poisonous.  Milk  which  has  been 
bttt«l.  RH  well  as  that  which  has  not  been  heated,  should  therefore  be 
kfj)t«Jol  if  it  is  lo  be  u.scd  as  an  infant's  food,  and  should  not  be  suIj- 
jwttfj  lo  warmth  for  any  leiij^h  of  time. 


MILK  FRESERVATIOV. 


The  preservation  of  milk  which  is  to  bf  used  as  the  food  of  infants  Ls 
tjflho  liijjhest  inri|w>rtance.  Sin<-e  the  <*luing;es  wlnt-h  milk  undergoes  are 
iiiiiin.Tt  pnnH>rti<Mi  to  the  nundter  of  bacteria  which  it  contains,  it  does 
ikpI  nt^nire  furthi-r  argument  to  demonstrate?  that  a  clean  milk  which 
Ka.*  Frr)m  the  out.s<'t  contained  the  lowest  ^M>ssible  uuiuIht  of  ^erms  is 
Tttrtlv  preferable  to  a  milk  in  which  germs  already  pre.s<^-Mt  in  hir^ 
niimfxTs  have  Iwen  killed  or  iieUl  in  check  by  artificial  methwU.  Not 
oiih'are  ihe  constituents  of  tlie  milk  altertHl  by  the  presence  of  bacteria 
whirli  an*  nouri4ie*l  by  it  and  produce  iti  tln-ir  j:jo\\  th  and  action  l>y- 
pTiMiufi-*  which  may  he  both  foreign  nnd  hurtfuh  b'lt  in  the  case  at 
ra^it  of  s|KiF>--l>rnrirtg  forms  they  catuiot  he  destroyed  witln>nt  seriously 
diiiTi^Hng  the  nulrilivc  and  dij^estible  pro[H'rties  of  the  milk. 

The  neivssitv  of  securing  a  clean  milk  lieinj^  adinil1*'d,  it  is  still 
Mni^arT;"  to  consider  methtMj.s  of  prc.siTvation,  .since  milk  rn>m  the  most 
miimpcacliable  sonrces  still  contains  a  rather  fonnidalile  miinber  of 

serVEtivea. — The  question  of  preservatives  c{oi  l>c  dismissed  with 

'  woTtIs  of  unqnalificil  condemnation.    Milk  dt'si^ned  for  l!ic  feeding; 

ffhiWrm  should  not  l>c  subjected  to  any  form  of  chemical  adulteration. 

Alkaline  antaciils,  like  sodium  hicarlMjnute,  may  neutralize  ai'id  already 

fonmnl  in  the  milk,  but  do  not  inhibit  the  grt»\vth  of  the  acid-forming 
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barteria,  but  insteatl  favor  it,  since  1  ptT  ['cut,  larlic  acul  chcrks  grr 
Salk'ylic  atjtj,  bi>rk'  arul,  ami  funnaltk'hytle,  which  form  the  bases  of 
most  commercial  preservatives,  even  if  llicy  be  not  added  in  amounts 
which  are  definitely  hurtful  (and  this  is  still  a  mnoted  question),  have 
no  place  among  the  requirements  of  the  child.  In  [iiany  forei^  countries 
where  ifie  passage  of  pure  foixl  hiws  eanntit  in.-  returdeil  hy  tfic  eupi<htv 
of  the  dealers  the  u.se  of  such  preser\'ativcs  i.s  nb-sohUely  prohibiUil, 

Accepted  Measures   of   Preservation.— '1  he   tnnuE  of   the  liest 

medical  opinion  at  the  presctit  day  is  undoubte<lly  towanl  the  use 
of  fresh,  clean,  unhealed  milk  when  conditions  are  sueh  jls  to  render 
thia  safe.  Such  conditions,  however,  only  exi.st  dnring  the  roi)l 
months  of  the  year  with  milk  from  a  healthy  insperted  herd,  handle<1 
at  every  stage  with  the  utmost  attention  to  cleanline.ss,  kept  (x>n- 
stantly  at  a  temperature  Iwlciw  40^*  to  .W  P.,  and  ikseil  at  or  near  \U 
place  of  production  whilw  it  is  still  fresh,  Natiindly,  this  coniiuriation 
can  only  obtain  in  the  country  anil  towna  where  milk  is  supplied  frum 
the  immt^diate  environment.  In  citiea  milk  is  ahiiost  invarialjly,  in  part 
at  least,  twenty-four  hours  M  when  it  renehrs  the  consumer,  and, 
indeed,  some  of  it  often  lliirty-Jils  or  forty-<*ipht  hours  old.  It  must 
then  serve  for  twenty-four  hours  louircr  or  until  the  next  day's  supply 
arrives.  Some  measure  must,  therefore,  be  luloptw!  to  cheek  the  already 
abundant  growth  of  bacteria  antl  to  preserve  the  milk  from  sovirin^. 
Three  methods  are  in  gt^Jieral  use  for  this  purpose — pasteurization, 
sterilization,  ami  boiling.  These  terms  are  much  more  iuflefinite  than 
is  generally  supposed,  since  temperatures  from  i}if  to  75"^  C  {\40° 
to  107°  F.)  are  recoraracnde:!  fi)r  pasteurization  fur  various  pcrioily  of  t 
time.  Sterilization  is  the  term  ay>p!icil  to  heating  to  KX)**  (\  (212*'  F.)  or  ■ 
generally  to  a  higher  point  for  differecit  lenp^hs  of  time.  iJoilinfj  i.s  often 
considered  to  bej^n  when  the  milk  rises  in  the  container  (it  75**  to  85*  C, 
(107''  to  \S^°  F.),  but  it  actually  boils  at  aUjut  KM''  C,  with  the 
appearaiiee  of  lar^e  bubbles.  Some  of  the  difTerences  of  opinion  con- 
cerning the  elfects  of  these  methods  ujwn  the  milk  are  doubtless  thus 
explained. 

Pastearization. — ^Pasteurization  may  he  carried  out  in  various  ways- 
Theoretically  the  l>est  way  would  be  to  have  the  milk  pasteurizeil  at  tlie 
dairy  in  the  bottles  in  which  it  is  dclivcn-d  to  the  customer  l»efore  the 
germ.s  have  had  an  opportunity  to  multiply.  While  tlii,s  methtxl  would  lie 
preferable  for  children  old  enoujjh  to  take  whole  milk  it  is  iinipplieahle  in 
the  majority  of  cases  where  the  milk  is  t(t  be  moditicil  at  the  home,  since 
the  necessary  handling  ami  eX(K)Sur<*  ilurin^  moiliHeation  would  render 
a  second  heating  advisable.  Annther  and  even  more  grave  difficulty 
consists  in  the  previously  mentione*!  fact  that  pasteurization  kilU  the 
lactie-acid-produrinp  bacteria,  which  are  inimicable  to  other  forms,  mid 
clears  the  wav  for  the  free  development  of  the  putrefactive  fjerms;  so 
that  such  nuilk,  unless  handled  with  the  greatest  care  ami  kept  <*on- 
tinuously  cool,  may  in  time  become  more  dangerous  than  if  it  had 
not  been  heati^l  at  all.  Pasteurization  was  at  first  populari/Hl  in  this 
country  by  the  eiforts  of  I >r.  li.i'u  Fi-eeman,  who  devised  a  practical  juid 


\ 


no(  ^pensive  appftrattis  for  hmiie  use  knnwn  as  the  Frreman  pastrurizer 
(Figs.  27  au<l  2S),  ir»  which  the  minibcr  of  iiursuig  bottk's  retjuired  for 
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use  in  Iwenty-ffuir  hours  are,  with  their  contents,  raised  to  a  temperature 
of  68*  C.  (l^S**  F.)  ami  maiutaiiR-U  at  thut  jiuiiit  for  thirty  uiimite^i.  A 
rhcaper  up]>aralu.s  may  be  construeted  frt<ni  a  Uirge  tin  pail  holding  ;i 
meU  for  the  jiiirsiaif  hottles,  the  cover  of  wliiclj  is  perforated  hy  a  hute 
to  admit  a  rhemieal  thcnnouieter.  The  iKittles  aR-  then  immersed  in 
water  up  to  (heir  iieeks  mul  the  whoh*  heated  iiritil  the  thermometer 
registers  75°  C  (107''  F.),  when  it  is  moved  hiitk  on  the  stove  and 
alitiwed  (o  st;iiid  twenty  minutes.  Again,  the  whole  ^^upply  uf  milk 
prepared  fur  the  day'd  feedings  may  be  placed  in  a  large,  glass  frail-jar 
closed  by  u  cork,  thrfnigh  wlueh  passes  a  chemical  thermometer,  and  the 
jar  surroundei!  I>y  water  and  heated  to  75*  C.  ( 1(J7'^  F,)*  and  this  temper- 
ntiire  maititained  twenty  minutes,  when  the  cork  is  roplaceti  hy  a  eap  or 
a  plug  of  -steriliwd  cotton.  With  the  w^v  (tf  any  (»f  the^r  methwls  the 
receptacles  containing  the  milk  should  Ijc  removed  at  the  end  of  the 
period  of  pa.steurization^  and  cooled  as  rapidly  as  pos-nible  in  running 
water  and  then  placed  on  fee.  Placing  the  receptacle  directly  on  itt\ 
without  (ireliminarv  cooling,  wastes  ice,  and  there  \fi  a  longer  periotl 
(hiring  which  die  milk  remains  warm,  thus  favoring  the  development  of 
the  nnkiiled  spores. 

Sterilization*— Absolute  sterilization  of  milk  can  only  be  seciircfl  by 
hcuting  to  points  considerably  above  100*^  C,  (212°  F.)  for  one  hour 
on  each  tif  three  sueces.^ive  <hiys.  This  methoil  kills  the  bacteria  which 
gerniiniite  in  the  intervals  from  the  latent  s|Mm's  which  have  remained 
unaJfecteil.  Sterilization  a.s  praeti.sed  in  the  home  i.s  never  complete, 
for  while  it  kills  the  living  germs  it  does  not  kill  the  spores.  However, 
ateriliy^ation  at  H)il°  0.  (212*^  F.)  for  ten  t(t  ihlrty  minutes  is  practically 
snHicient  when  milk  is  to  l>e  used  witliin  the  following  fortv-eight  hour*. 
This  may  be  carried  out  by  l.H:)iling  the  whole  su[)ply  in  a  sai]ce]j«n  «jr 
doulile  boiler;  or  the  .separate  fce<li]igs  for  the  day.  contained  in  nursing 
bottles  stopperetj  with  sterilizefi  non-absorlM-nt  cotton  and  held  upright  in 
a  rack,  may  be  subjected  to  the  action  of  steam  in  ;u)  Anmhl  sti^iKzer,  or 
simply  boiled  by  placing  the  rack  in  any  <'oveTcd  receptacle  rnutainiiig 
Water.  An  iiiternuillate  process  suitable  for  cniployuu'nt  iiniong  classes 
where  but  little  time  for  the  care  of  the  milk  can  Ite  exacted,  and  one 
which  embraces  some  of  the  ml  vantages  claimed  for  l)oth  paj^tenrization 
and  .sterilis^ation,  c«msists  in  bringing  the  milk  in  a  saucepan  or  double 
iHiiler  Just  np  to  the  jxiint  where  boiling  cofninences,  removing  it  from 
the  hoi  fir<'.  standing  it  for  twenty  niinules  in  n  warm  |j|ace,  cooling 
it  rapidly  in  water,  ant]  placing  it  on  ice  in  a  eieim,  sto]>[x'rtMl  jar  or 
b4>tl]e. 

The  relative  merit.-s  and  demcrit,s  of  pasteurization  anil  >jtenliKationt 
together  with  the  indications  for  their  employment,  m^^y  be  summtil  up 
as  follows: 

Pasteurization  and  Sterilization  Compared. — Pasteurizution  does  not 
alter  tbu  tustr  of  the  milk,  nor  change  the  chemical  con.stitnents»  nor 
ilireclly  aflfect  materially  the  fiigcrttibility;  while  it  kills  the  bacteria  of 
tulwreidosis,  ty]>lioid.  diphtheria,  cholera,  and  the  pathogenic  forms  of 
bacteria,  such  as  the  staphylococcus,  the  streptococcua,  and  bacillus  coli 
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conTiniKiLv  It  nlso  Hrstrtiys  most  otlu-r  forms  wlilch  arr  to  he  found 
in  niili,  but  docs  not  afftrt  the  -sporf-tifiiring  jM'ptoiiiziiig  iinil  butyric- 
icid-forming  (groups.  If  the  milk  i^  siit>so(juenrly  kept  properly  cool, 
h  w  ■iufficipiit  to  pn's<Tvc  the  milk  two  or  three  days,  or  more  than 
onijiK'titne  for  onJiimrj'  ust-  in  infant  feediii|^.  In  an  indirect  way  piLs- 
Ittirizalion  m:iv  deKniffiv  inthirne*'  lh<'  di^'t'stiltilily  of  the  easejn  of 
rours'  luiik.  The  f|Hant!ty  of  (onirh  pnMhicts  of  pjimeasein  and  add 
(onnni  in  the  .sioniiu-h  is  proportionate  to  the  total  amount  of  aeid.s 
present  l*a.steuriiiation  l.»y  de-siroyinj^  thr  laeti'-  jj<'rtn.s  prt'\'ents  the 
JomiHlioii  t»f  hu'tie  arid,  st*  readily  pnidueed  In  milk.  I'^jjeiiuUy  during 
\hr  summer  mondis.  This  allows  tlie  normal  acid  of  the  .-itonmeli  to 
form  its  own  amount  of  piiraea-seiii  products,  which  will  more  prt)l>ably 
be  in  proportion  to  the  difjestive  powers  and  the  amount  of  pi^psin 
•twi.  I*a-steurizatian  may  then  at  least  l>e  suid  to  prevent  milk  from 
omiiij;  more  indij^L'stihle.  Furtla"nnon\  tlie  aetion  of  rennet  is  slower 
■ml  more  imperfect  u|K.>n  pasteuriKed  milk. 

Sonu'  of  the  ehanjjjes  whieh  are  said  to  be  produced  In  milk  hy  llie 
hJ^*T  leiu[xTatures  included  in  the  term  sterilization  are  decomposi- 
tiwitifWitiiiu  and  nnelein,  reduction  of  the  oi^anie  forms  of  phosphorns, 
diaiip'  in  form  of  part  of  tfie  lactose,  greater  coalestence  of  the  fat 
Bilci,  (.oaiciihuiun  of  the  albumin  of  the  soluble  proteids,  wliieh 
rf\'j*s steadily  above 75°  C.  ( 1 67°  F.}and  a  niOR-  ira|XM'feel  action  upon 
thrcitviii  of  rvmiel,  pepsin,  and  panereatin.  There  i^  also  an  alteration  in 
thp  tastr.  It  would,  theri'fore,  r^etMn  that  certain  vital  principles  are 
»lU"nprturd*vitn>ycd,  and  thcclnini  is  made,  with  rL-asonable  proltidiillty, 
Ihu  iU  i*xchi-sivc  nw  favors  llie  development  of  anemia,  rickets,  scurvy, 
wil  cunMipution.  Pndon^^ed  hcatirx^  at  lii^li  tem[K'ratnres  should 
liwiefnrr  be  tli.s<'ourage<l,  except  whcR*  there  are  gowl  jifRjunds  for  its 
II*.  jVs  it)  all  matters  jH^rlainin^  In  infant  feeding:.  jndKnu-nt  anti  careful 
^nnsiili-nition  of  tin*  sjMi-'Kd  circumstanees  ^^hunld  cuter  into  onr  choii-e. 
N'rillirr  tnclhiKl  should  Ih'  made  a  fetish,  as  it  often  is  by  the  laily. 
NnihtT  makes  the  milk  diri-etlv  more  digestible  nor  lessens  one  iota  the 
WTRwity  for  pro|K*r  nKHlifiealitm  for  the  infant.  The  sole  purpose  of 
tliMp rihIitmIs  is  ti>  kill  daiiircrouspcnns.  and  to  leii*^heu  thelimedurinp 
•hirii  tin*  milk  may  1m."  safely  used  as  n  fi>od.  Absolutely  fresh,  clean 
niilk  kept  at  a  li)W  lemperature  and  n.sed  with  n.'a.sonabU'  pronijitness 
•iuring  the  winter  months  n-fiuiRv*  no  heating.  'I'lie  necessity  for 
piitT'iiriKation  arises  with  thr  s|i|[;hteat  uncertainiv  as  to  the  cleHidiness 
of  milk,  thr  healthiness  of  eows,  the  ilelav  Iveforc  consumption,  the 
*lnnt  of  warm  weailher.  ami  wlvere  milk  is  to  W  distributed  after 
uwlifieation  for  use  in  the  homes  of  the  pfior,  wIhtc  tlu-re  is  always 
inKTrtainly  as  to  its  .s!ibsc4|ucnt  eart\  Hterilixalinn  of  milk  ij>  indicated 
^hrv  any  serious  floubt  exists  (is  to  its  source,  when  it  is  to  lie 
veil  f4>rn  lon^  time,  as  on  a  journey  nr  voyairc,  amS.  perhaps,  als<* 
'  it  is  to  Ix'  distributed  in  iho  hot  mouths  among  the  ignorant  an*t 
tWi'lrss  poor. 
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This  term,  sif^nifyin^  the  more  concentrated  fatty  portion  of  milk, 
has  let!  to  much  roiifusion,  since  wImU  pjissos  for  crrani  may  contuin 
anywhctt'  frijiii  S  |M^r  cctU.  to  40  per  cent.,  or  even  more,  of  huttiT-fiit. 
Cpeani  rtiist'tl  l>y  the  ohl  slmllow-pan  system  eimtains.  wlien  eiirt*ful]y 
skimmed^  abont  115  percent,  fiit.  This  and  all  nlher  rn-iiniH  whicli  rise 
naturally  to  the  surface,  as  ii|Mm  bottletl  milk,  owing  to  the  k'sser  spoci6e 
gravity  of  the  fut,  are  known  as  gravity  enNUUs.  Cream  so  raised  utider- 
gocs  no  ehan^»  of  its  fat  fjlobules,  ani!  is  tiMJiiyesteeiiiet]  hy  manyanthor- 
ities  jLS  aiiperitjr  for  infant  feeding  to  tlie  centrlfuj^al  cream  removed  from 
miik  by  the  mechanical  action  of  the  st^parator  machines,  which  are 
thou|(ht  to  disturb  the  inte^ity  of  the  fat  fjlobules^  making  them  more 
liable  to  coalesee.  Separator  creuin  niiiy  be  of  almost  atiy  density  am! 
pcRvnta<^c,  ilependin^;  upon  the  Hptvd  and  number  of  revolutions  at 
which  the  machine  is  manipuhited.  CVeam  is  always  richer  in  bacteria 
than  -skimmed  milk,  since  these  are  mechanically  carriet!  along  with 
the  fat  fjjiobales.  Cream  as  sold  in  the  market  Is  oflcn  thickened  by  the 
aikhtion  of  substances  which  swell  up  tlie  mucoid  protcitj,  and  so  make 
it  appear  richer  than  it  is.  It  ia  often,  when  sohl,  older  than  miJk 
marketed  the  same  day.  A  not  uncommon  error  Ls  to  contaminate  a 
fairly  fresh  milk  with  an  old  bacteria-laden  cream.  It  is  much  iM-tter,  if 
it  is  desirec!  to  have  more  fat  than  proteids  in  any  modification  of  milk. 
to  use  the  upjjer  layers  of  a  milk  which  haasiood  a. sufficient  length  of 
time  to  have  the  fat  chiefly  in  the  upper  portion.  This  is  kno^^^^  as 
"top  milk,"  and  will  be  referretl  to  as  such  hereafter.  The  advantage 
of  the  terra  lies  in  the  fact  that  it  calls  attention  to  the  fact  that  we 
are  simply  dealing  with  an  extra  fat  milk,  and  that  the  other  elements 
of  the  milk  are  still  there  in  nearly  the  same  proportions,  althongh 
actually  the  percentage  of  proteids  decpcascs  pn.>gressive!y  to  a  sUglit 
extent  as  the  percentage  of  fat  rises.  Since  the  stnm^r  top  milks 
are  necessarily  much  diluted  in  infant  feedings  this  erR>r  is  reduce*!;  so 
that  for  practical  purposes  it  may  l>e  disregar<!ed.  The  visible  cream 
laver  which  rises  upon  bottled  milk  does  not  vary  vcr>"  much  in  its 
heipfit  ami  amount,  but  is  much  denser — 1\  e.^  contains  mon*  fat — in  a 
rich  than  a  poor  milk.  Moreover,  a.s  will  be  shown  later,  the  visi!.»le 
cream  in  any  !K)ttle  is  not  of  the  same  richness  thprmghout.  the  action  of 
gravity  making  the  upper  portion  denser  (lian  the  lower^so  tJiat  if  di]»p(><! 
off  separately  the  top  ounce  would  contain  a  much  larger  percentiigi'  of 
fat  than  the  lowest  ounce  of  the  creanx  layer.  It  has  further  been  sliown 
that  after  the  cream  hiLs  ri.sen  in  a  milk  bottle  ^vliicb  is  tisnally  filled 
entirely  full,  ordinary  hjmilling  in  transjiortation  does  not  di.sturb  the 
percentages  in  the  layers. 
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SUIFnTUTE  INFANT  FEEUING-FEEDING  AJ^TER  THE  FIRST  YEAR. 

OEKERAL  PEINCIPLES  INVOLVED  IN  SUBSTITUTE  FEEDING. 

Is  the  evolution  of  modem  niedieiiie  one  of  tlie  last  problems  to  be 
atUcktNl  and  reiluced  to  a  .scientific  basis  has  Ix-en  that  of  substitute 
infant  fit'ding.  This  has  lioon  largely  due  to  the  fact  that  \t\u\ev 
aomial  t'onilitionH  the  human  infiint  receivcii  its  snilalile  nourish- 
Bieiil  reaiJy-inadc  from  th*.'  maternal  Ureast,  unci  owing  to  the  Kt'iteral 
rlopdes-s  of  human  life  eonipiirntii'ely  little  attention  was  pai<l  to  that 
small  |>H>pfirtitm  of  infants  wJio  must  nccrds  fight  an  often  losing  fight  for 
fsisli'nre  unless  they  eould  l)e  nuurished  hv  a  foster- mot  her.  However 
ibe  startling  incresise  in  the  numlxr  of  mothers  who  fi"om  physieal  iind 
sinnl  c'aus(\s  eannot  nurse  their  oH'spring,  together  with  a  temleney  to 
sTnallfP  funjilics^  has.  with  the  coiustantly  inrreosiing  value  to  the  indi- 
viilual  life,  aroused  a  wither  interest  in  the  subject. 

In  onler  lo  umlerstand  the  prineiplfs  whieh  at  present  form  the  basis 
»f artilicinl  feetling,  it  is  well  to  he  faniilinr  witit  the  various  theories  wliieh 
haiT  liecQ  held  at  different  tinies^  and  whieh,  pr^iving  imperfect  or 
fill«inu5,  have  at  the  same  time  conlribLited  in  certain  ways  to  the  sum 
uf  our  experience.  Many  have  been  retainer!  in  larger  or  smaller  part, 
Imt  m(nlih(*tl  in  aeeonlanee  with  our  expanding  knowledge.  When  the 
milk  of  tlie  mother  failed,  some  substitute  was  necessiir\\  ami  was 
diii-Hy  sought  by  analog)"  in  the  milk  of  other  animals.  This  has  finally 
Iwn  narrowed  down  to  that  of  the  eow.  But  few  children  eoulil  digest 
ifiispufp;  hence  dilution  w^as  practised.  Chemists  attempted  to  prepare 
which  eould  Ix*  easily  iligesfed,  bnt  unless  they  were  eomhinefl 
milk,  and  even  when  so  combined,  thev  failed  in  the  main  toprotJuce 
pf'rfirl  nutrition.  CundensctI  milk  obtained  wide  use,  but  its  low  fat 
wi(i  pmteid.s  and  high  sugar  content  produceil  fat»  flabby  growth 
ifilhoiit  resistance  to  disease.  Some  knowledge  of  the  chemical  eom- 
fwilion  of  hrtMist  milk  then  led  to  attempts  to  imitate  its  average  pro- 
portions fn)m  cows'  milk,  and  the  problem  seemed  solved,  but  it  did  not 
lake  fully  into  eonslderation  the  itdierent  differences  in  the  proteids  of 
thp  two  milks,  and  peptonization  f  panercatization)  was  advancctl  to  pre- 
Higrsttheexressof  cftsein.  Bacteriology  then  revealed  the  excessive  germ 
nuitetit  of  milk,  and  their  destnicti<fn  by  sterilization  was  advocated; 
I'ut  thLs  gave  way  to  pitsteurization,  and  more  rwently  the  problem 
liaj<  hrt-n  attarkeil  at  the  right  .iMJurce  in  efforts  to  secure  clean,  fresh 
Hiilk  of  low  biieterial  content  which  need  iiot  be  alteri'd  by  cooking. 
Taking  mf^n^  accurate  analyses  of  l>reast  milk  for  the  basis,  success  was 
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then  sought  l>v  prcpMriiif;  niilk  wliit'li  sliouM  rniifonn  to  thesf  nniilvscs 
ill  111  k'4Ht  eontiiitiiii^'  iIk*  jn-opiT  jm.jj^Kjrtiou^  of  fjit,  sugar,  arul  |>rnti-ids, 
and  !>y  tvrraii^injf  a  Hchi'*Uilc  of  incrr-just^l  strengths  whlf-li  .shoiiM  advance 
with  tlie  agp  uinl  growth  uf  thr  child.  TliL'Sf  wrrc  invariahty  (.■onibinni 
with  tht*  usi'  i>f  suiiir  alkali  m  the  food,  whii'li  wv  now  know  liasa  lirlinilt' 
(-'(Tci't  U[Ktn  thr  4i^i\stivt'  pnic-'(?sst\s.  (irt'att^r  sncrrss  was  altaincd  with 
normal  HiiMmi  than  iMi-forCihut  forniimyothcrs  it  Wius  soon  found  iirrcs- 
sarj' to  clabumte  a  plan  hy  which  the  various  elements  eould  Ix-  raiswl 
and  lowered  at  will.  To  this  eud  an  cxiU-t  knowh-dta'  and  c-ontnil  of  thr 
roiitaint'il  piTirntaf^cs  were  iiei'<,'-ssary,  whit'li  knl  to  tin'  eHtahlJ-shun'ot  nf 
milk  lalvoratorit's  in  wliifh  any  pro]:>ortionH  dcterininni  upon  rould  Iw 
producfd.  Tht'Sf  combinatiuiis  were  fir^t  pr(.'part.'il  from  urcani  aiwl 
skitnmnl  milk  ohtainod  hy  the  use  of  a  ct'ntrifugal  s<*parator,  'ilicn 
tlit'R'  arose  an  obJ4'{'tion  in  sonic  tjaarters  to  the  use  of  eentrifu*ial  ereani, 
and  this  amX  the  neefssity  fi»r  ailaptinji;  the  njethod  to  preparation  in  the 
home  led  to  a  wider  employment  of  fl»e  rieluT.  up]WT  layers  prtHliK'Cil 
upon  standing  hy  the  action  of  j^ravity  in  hottled  nulk.  The  ehicf 
difficulty  has  l>een  to  secure  Jn  every  ease  the  proj«"r  di/jestiou  of  a 
snffieient  amount  of  the  pt^enHar  proteids  nf  eows'  milk  to  niamtiiin 
nutrition.  f\'real  ^rnels,  which  have  lunjr  heeii  used  a.s  diluents,  and 
recently  have  hecn  more  eoininonly  dextriuized,  now  claim  a  iiew  plaee 
in  that  they  are  said  tt*  n^eehatiit-ally  render  the  ciisein  eoaguhun  siiuiller 
am!  thus  more  readily  digestible.  Ep^}];-albumen  has  been  tried  to 
su])plement  defu  ieni  proteids,  lint  the  most  recent  move  of  im]x>rtanee, 
xw  diffieult  r-j^ses,  has  been  to  od<l  the  soluble  proteids  of  whey,  culled 
loosely  "whey  proteids,"  to  brint;  tlie  prdteiil  content  up  to  the  needs 
of  the  child.  We  are  l»ut  just  be^inninjj;  to  understand  that  as  ihe 
dilative  sceretions  of  the  chiltl's  stomaeh  make  their  appearance  their 
rliemicul  action  upon  the  milk  in|^ested  forms  with  it  combinations 
which  an'  retaiuiil  and  aellejl  upon  loiip.'r  by  the  stomach  instead  of 
IwMn^  pa,s,K<'d  on  iutrj  the  intestines,  and  that  by  this  means  the  stomach 
fits  itself  in  time  for  the  ilifjrstion  of  solid  food,  but  the  larjj^^r  and 
toufjlier  eurds  formed  from  cows'  milk  seriously  eomplicate  the  matter. 
l'jw)n  the  further  ehicidatioh  t»f  tliese  problems  of  dip-stion  lies  ciur 
greutest  ho|)e  of  prnjrrfss  hi  the  fntiirt\  In  the  n^eim  lime  (he  opinion 
has  btvn  i^'aeheil  ujm)!!  all  sides  that  there  is  no  single,  mval  mad  to 
.successful  fenlin^  in  all  ease's,  but  that  children  nuist  l>e  <<tudied  as 
individuals  and  their  foixl  adapted  to  <-ach,  not  only  with  a  eimi|x'teivt 
knowledge  of  various  rnethnits  ami  i>f  ill'-  iiniiraHoris  fi>r  (heir  appli- 
cation, but  ai.se>  with  a  view  not  aittne  to  iheir  inerejiM'4>f  weiirbt,  but  to 
tlieir  perfert  initridnu. 

Food  Elements  and  their  Purposes  in  Nutrition,— Tlie  necessary 
elements  nf  food  tu  maintain  life  and  to  pni\ide  fur  f^iwtb  ami  rr'pair 
aif  f;it,  proteids,  earbohydrat4's»  nutu^ral  salts,  anil  water,  ami  the  pni- 
(Mirtinns  of  tln'se  niiuit'ed  (h-peiid  n|>iHi  the  sjx'cies  ami  tlie  tyjH*  fif 
the  digestive  orpins.  The  adult  Teipiires  these  largely  for  the  pro- 
duetion  of  heat  and  ener^ry  ami  to  replace  tissue  wiLste.  '"Jlie  ytninj; 
dc.naiid  iheni  in   addition   for  tissue  buihling  in   their  more  or   le&i 
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ni|ml    ^ruwtb.     ICat-li   rli-mt'iit   [ilays   ils  own   ilisliiiuiivf   part   in   tlie 

fcotioiny. 
fats  atui  cHr!M>hyi]nitt's  roniaiiiin^  hyflrofjnn,  r»rl>nii,  iiml  oxygon  ai'e 

pnxliiccr.s  iif  brut  lunl  nit'r^',  wliieli  may  alsii  Ik'  slfin-rl  il[)  jMJtuiiJially 

in  tliv  [h»\\  as  fat.     I'rotruls,  ivliich  i-(iriLfiiii  in  aiMihaii    to  liyiii'of^cii, 

fiirtjim,  ami  oxvtji'n  also  nitrugt'ii,  .siilpluiv,,  aiul  |>ln>sj>lujnjs,  aiv  ihf  only 

true  tissiip  builders. 
ru,^Fal  !iut  only  a])[K'ars  as  sueli  \\\  the  l:H>dy,  Imt  is  nei.-f.ssan' for 

prujXT  buiMiiii;  of  (In-  in-rvniis  ami  o.sscxnis  systems,  A.s  a  fiit-l  for  thf 
iimiiilcnaiitv  of  IhmIv  lira!  it  hits  two  arnl  on<'-f<nirlh  tiini's  the  valtit' 
iif  supir  or  pn^tciU,  anil  one  of  its  injjxjrtant  riitHti4>iis  is  to  Hjiart^  tlie 
ymM  from  U-iiig  ilmwn  ii]win  for  hmt  prixluctioii.  iSrcast  itijIU 
dJiituiiis  from  3  to  5  p^TCcnt,  of  fat,  unil  we  cniK'avrjr  during  tlir  first 
llint'  aioiilliH  to  give  as  nt-ar  3  f>pr  rt'iit.  us  ]Mjs.siltk'  in  tlif  f(MMl.  not 
iiloiH'riir  til*'  inniinliatf  ntt^cls  of  tlii'  iKMly.hnt  hfcansi*a  lar^TjHTr-frilape 
uf  lat  tiian  |>n>tri4i  favors  niediauically  hy  its  jHi-seiuf  the  <iiji;esti<Hi  of 
ll»' jimlritl^,  W'hilr  the  residue  of  unat>s(»rlK'ci  fat  serves  to  mairitain  a 
scrft  cojisiiteiiry  of  the  feees,  preventing  eoiistipation. 

Ploteids. — From  the  fejn'fi;oiii^  tlic  iTmiitMLsc  irn]>i>rlanee  of  pmteids  in 
ibf  fyoil  is  self-eviclent,  for  wJlhont  ihrir  aI)M)r[jti(in  in  suiialiK'  ainonnts 
then*  ran  i»c  no  projxT  ^owth  and  ilevulL>|jiiieiit,  ami  we  can  n  adily 
umlfrstanLl  that,  slnee  tlie  young  infant  must  Ix-giti,  on  aceoiiiit  of  its 
uitiri'  lUEHi-iitt  iliirpstibility,  with  proteiil  prrrentafjes  of  rows'  milk  miirli 
U'W  that  of  the  l.">()  [kt  cent,  tdntaifit'd  in  lirt-ast  milk,  the  hottle-feil 
chiM  i.^  m-ecssarSly  handEcappi-d  from  the  .stun  nnJil  it  eau  digest  an 
aiiHiunt  of  proteitis  equal  to  that  of  hrejt^t  milk,  winch  is  rarely  tht*  ca.sc 
ln'foR'  the  fifth  to  sixth  month.  PrtHeida  are  also  blooil  builders,  and 
f>ftilimj,i*»|  drfirieiiey  of  ])rolci*Ls  in  thr  food  ]>ruduee.s  anemia  a,s  well 
a<  malantritioii,  lV»t»ids  <':in  he  ejdlcd  njH)[i  to  prodnee  body  heat, 
l>ulsiirli  ;i  n*'res.^ity  is  ilisu.sliims  and  sfmuld  lie  prevented  by  fiirnisliing 
nuilili-  fat  ami  earlmhyilrates  in  the  ftKid. 

C&rbohydrates. — Carltohydratr.s,  wbieli  include  sugars  ami  stareiie.s, 
]^w  a  most  neeessan-  role.  Thi'v  ran  be  and  are  ronvrrtcd  in  the  body 
inlnfiK,  ami  are  an  iin|>ortaiit  souret-  of  aniinu)  heat,  but.  like  fal.  they 
niimot  ft'stitri'  nitmgmou.s  waste  nor  Imilil  new  cells, 

Kin«»l  Salts. — Mineral  salts  not  only  are  neecssarj-  for  tlu'  formation 
"Mkiiic  t>iil  of  other  tissues,  and  for  the  seeretions  of  organs  which  carry 
on  Ilip  functions  i»f  the  body. 

Wtter. — This  eiilers  largely  into  the  composition  of  the  liody,  even 
iW  tKjrirs  containing  10  per  cent.,  Iiut  is  also  reijuired  to  maintain  its 
Uiiifb  and  the  functions  of  digestion,  set-relion.  and  excretion.  Tlie 
twjttr  part  must  U"  introflnced  a.s  such  with  the  food.  A  smaller  pro- 
portion i.'*  released  by  digestion  from  mechanical  tir  chemical  combination 
nilli  the  fooiL 

.Ml  exftt-riments  in  Tniln'tion  luivo  R\sulte<l  practically  In  (lie  same 
iHirliision  llmt  each  animal  must  luivt*  a  wcll-bakuueil  ralion  suited 
l»iti  spceiul  needs,  ,-\ll  deviation,^  frtun  the  normal,  if  persisted  in, 
w- fventually  pn^luctive  of  harm.     The  nuxlem  feeding  of  infants  is 
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based  upon  the  principle  thut  breast  milk  b  the  Heal  food  for  tliein. 
am!  thai  any  siibstitiik-  fowl,  to  be  sUL'uessful,  niusl  n'.st'nil>k'  it  f!4»{ely, 
not  only  by  furnishing  the  same  eleinenLs,  l)ut  the  .sanip  eleinents  in  a-i 
nearly  as  [xxssihle  the  same  form,  ami  iilso  by  iniiiiitaiiiinp;  a  similar 
brtlance  in  tiieir  proportions  and  prodnrin^r  nuniiiil  devL-lopTiient  "f  llie 
dijjjestivt?  organs.  Cows'  milli,  when  properly  nnxlifitNl  in  the  pnj|ior- 
fions  of  its  elements,  is  the  only  generally  available  siibstitLite  whiehean 
fulfil  these  eonditions  with  rea^unahU'  approximatioii,  siinc-e  no  manu- 
fartured  (wk]  haa  ever  In-fn  (levisetJ  winch  does  this.  Nevertheless, 
when  approaehinjj  the  snbjt'ct  of  the  nioditiciilinn  of  fows^  milk  we  iinisl 
stiirt  with  the  iSefinite  nnderstaiidin^  thut  while  all  milks  resemble  eaeh 
other  in  gross  appearjiniTs»  hunnm  cnilk  and  cows'  milk  are  in  ecttain 
other  respcets  two  very  difTerent  Huid.s  desif^ed  by  nature  to  meet  the 
needs  of  the  young  of  two  ditFerent  species  wi(h  ditferenl  rt»r|uin'nienls 
anil  different  types  of  dise-stive  a])paratn.s.  These  diil'erenees  are  best 
shown  in  the  following  table,  freely  adapted  from  Roteh: 

Table  Comparu^lj  Wouan's  Milk  anu  Cowj»'  Milk. 
nutritive  dtpkekenoes, 


RCACUOQ. 

WkUv. 

Mineral  mattera. 
rDtolODUda. 

CksbId. 

Soluble  [>roteidA. 


C<w[^ilntlua  of  ctweln 


CMgnlftHon  of  cftBchi 

by  runn«t. 
Aciwu  of  gtuiLric  juice ; 

Knnel  pltis  acid.  plOM 

pepiln. 


WomiLti'israilk  dlrcclly  tntm 
I  be  bream. 

Fklutlf  ACid  ta  pbcoolphttm^ 

&S.UO  It)  QO.OO  per  cctit. 

0,18  lo   U,2& 
Jii.Oo  10  lO-OO        '■ 

3.00  Lo   5.00 

(rciat!v«ly  |)oor  In  Taujr  Aclda). 

6.00  to  7.00  iwrucui. 
l.g(Ho2.25       ■' 
T 
T 


CowK*  mint  luf  onjlnarlly  rewiTod 
(abuut  twculy-Iuur  boun  uld). 

:j]ij{bUif  ACid  lo  |iLu:t»)l|iliUuili4ii>. 

8&.Q0  to  88.00  per  ceaL 

D.7P  to  o.irj 
15.001013,00        • 

aOO  tc  5,06 

(reUUrel^  Heb  In  iklty  uldO- 
nouilLer  ainuuuL 
4.00  to  5.00  pur  oent, 
8X0  to  4.U0       " 
3.00  La  3,00        " 

OM  to  o.as 


PHTSIOLOfllCAL    DIFFERENCES. 


Cun^  wUb   dllQciilLf  In  Quo 
Boccull. 


In  locme  floci^ulU 


Cunlj  easily  tritli  atamll  amounta  of 
ac14sln  Hiieljr- lUvitJed  cunlt^  Willi 
iHr^r  KiDouiit  of  aeH  ftl  lUBurand 
rooTe  LcnarloiLH  curda. 

Solid  lEMld, 


Flocculent  precipitatu,  readilj- 
digealed. 


Moro  or   lc«a  lou^b  cuid£  of  Tarioq^ 

tilzes  u'ilh  luiJtlcDcy  to  sbrjnk.    [H 

gustlbULty  vartCK  u  Itb  sixe  of  curd 

sod  fiiiaiitiiy  of  gitoiric  »CCrcHotL 

NtiTt.— Tbemetbodflof  Kparatlnff  IbecoacLb  and  sotuble  proteldB  of  conii' mUknivtiot  applicable 

to  liiunaD  mltk  b(!Cniti>>«  tia>  cai*«lns  IichflTe  diOi^nntly  wab  rueeots.    Ho  aiuklyala  tbui  Llt  mids 

can  b»  accepted  witboiit  quistion 

Comparison  of  the  alxjve  tahip  not  only  show.s  that  while  the  pt*reentage 
amounts  of  the  fat  are  the  same,  those  of  the  sn^ar,  proteids,  anil  mineral 
matter  are  «|nilc  different.  But  it  is  still  metre  necessary  that  we  should 
undcrstaml  thfit  there  arc  vcn-  vitiil  diiT('ren<-es  in  the  ei>mposi(ion  in 
some  of  these  groups.  The  inr^st  noticeable  difference  is  in  the  proteid;*. 
In  cows'  milk  there  i.-^  a  marked  preponderance  of  caseiti  over  sohible 
proteids.     In  breast  milk,  according  to  the  best  recent  analyses,  the 
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ksoluble   pnjleltls   I'xct't'tl   ihv  casein,   ultliougli    nut   as  lurgely   as  was 
foniicrly  su|>|Kt.st%l.    The  <lifIic'uUy  in  *>cpuratiii|^  these  Ixxlied  is  greater 
'ihAn  ill  cows*  milk,  and  there  is  sunie  doubt  whether  it  lias  us  yet  been 
satisfa<-torily  ateuinplished.    I'lie  market]  contract  between  the  liehavjor 
the  cawlns  uf  the  two  niilk.s  with  tieid  ami  rennet  dunnj;  digestion, 
ln'blch  causes  tlie  chief  ditfieiilty  wlien  cows'  milk  is  fed  to  the  infant,  is 
\\uA  aeeuuntcii  for  by  the  ditTerenees  in  the  quantities,  since  it  is  not 
'  tiiatiTially   altereil   by  dilntitin   of  eows'   milk,  and  |}aints  KtronjEjIy  to 
iiilnTcnl  eheinieal  dilferenees.     In  the  mineral  ash  of  cows'  milk,  vvhieh 
is  I  mm*  than  thrtH'  times  (hat  of  hrt-iust  rnilk,  there  is  more  lime,  mag- 
nesium, |»»»tussiuni,ain|  phosphoric  ^veid,and  less  chlorine  and  sulphur. 
'IV'  lecithin   in  breast   milk,  which  enters  into  the  formation  of  the 
iK'nous  hTstern,  <'otisi<ierably  exeeedts  that  in  cowV  milk. 

Kven  the  fai-s,  although  hirticly  the  .same,  iliffcr  Ifccause  of  the  presence 

meows'  milk  of  larcje  amount-s  of  volatile  fatty  acids.    When  these  difTer- 

cniTfii  in  nuuptisitinn  and  digestibility  are  considered,  together  with  the 

probability  that  brea.'it  milk  contains  properties  which  nature  designed 

pspecially  for  the  refiuircment**  of  the  human  infant,  \\"e  will  see  that  no 

iiimunt  of  dihitiim  op  moilihcation  will  prothiec  an  exact  coU]iter]>art 

east  milk;  therefore,  tlic  infant  S4>  fed  must  have  its  digestive  tract 

neiJ  to  utilize  u  different  kind  of  ftxxl  from  that  which  natni-e  intended. 

Wi-  pccognize  frrjm  the  foregoing  table  that  6  to  7  per  cent,  of  milk- 

supir  ill  breaiit    milk  can  be    utilised   by  the  infant,  that  the   fat  us 

wipplipd  by  the  moiher  exceeds  the  amount  of  proteid,  and  that  the 

ttliilitylo  digest  a  certain  percentage  of  j>roteid  (1.5  to  2  j>ercent.)  should 

In*  attiiine<l  as  soon  as  practicable,  ami  that  these  elements  should  be 

fftifficietuly  diluted  w^ith  winter.     Beyond  this  we  are  not  able  to  go. 

Hi' siiltsj  the  ens!ynie-=i,  the  protective  principles,  and  other  properties 

J  wliiHi  we  can  onlv  surmisf  that  breast  milk  contains,  we  as  yet  make 

^ft    fioaltftnpt  to  imitate.     Vet,  despite  the  radical  iliirerences  between  the 

^B    tW)  milks,  much  more  sucL-cssful  feeding  than  was  formerly  attained 

^1    bw  Ijfcn  accomplished  by  modifying  the  relative  pro|x>rtions  of  the 

^^   drments  of  eows'  milk,  taking  as  a  general  guide  to  the  rcipUR'inents 

"f 'lie  infant  the  composition  and  ])erecntages  of  breast  milk.     Where 

failurt  luis  uccurreil  it  has  l)een  lanjcly  due  tu  adherinj^  to  these  too 

^^    (Wiv  in  all  cases,  and  losing  sight  of  the  still  irremediable  differences 

B    'x  'li^v^ttbility. 

"       Modified  Milk. — Motlified  milk  i'?  primarily  wny  milk  which  has 

"nJ^Tf^'uiie  rmy  ehange  in  the  amounts  or  n-tations  of  its  eonstitneut 

[wrts,  Ml  that  the  old-time  physician  who  fed  infants  on  dihiled  and 

^_    STcetcned  cows'  milk  nsed  a  modified  loilk.     As  the  term  is  ?iow  nseil, 

^H  'tis npilinurilv  applied  to  cows'  milk  prcparcfl  for  infants  by  decreasing 

^B  w  im-ri'asinj;  any  of  its  eonstituent  parts,  or  the  a4!dition  of  other  sul}- 

^P    "lanit-y  which,  of  course,  inclndes  its  tlilutinn  with  water.     This  is  now 

["^•^1  iijKin  a  cleanT  knowledge  nf  the  probable  n^cpiinMuents  of  the 

infant,  which  has  cnmc  from  a  study  of  the  analy.-^^^  of  breast  milk. 

"i^tn  ihi.s  wr  learn  (hot  cows'  milk  contains  from  two  to  three  times  as 

™ucli  pmtcjd  as  breast  milk:  therefore,  we  dilute  the  cows*  milk,  and. 
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sinc^  this  also  redures  the  amount  of  fat  and  sugar,  wq  employ  tncasures 
to  iiirrpa.sL'  tlifse  to  tin.'  rrijuisilt.'  Htnoiuit. 

Percentage  Feeding. — I'trrcutaj^c  footling,  so  ualiml,  Is  but  a  further 
sirp,  Jim!  j^iinply  consists  in  making  our  modifications  of  cows'  milk  in 
such  a  wjvy  thut  we  know  approximately  tlu-  amtnitU  of  fat^  suf^ar,  and 
protriil  in  the  Foud,  when  it  is  prc^mreij,  as  an  intclhji^cnt  guiile  first  to 
its  fiel(^<-tion  for  any  particular  raHt.\  and  secondiy,  what  is,  if  anvlhin^;;, 
more  imi>ortant,  as  a  guide  to  any  sub^le(Juent  changes  which  may  he 
fnnml  nwessary.  Wo  are  then  not  working,  an  of  old,  in  a  hap-ha^anl 
manner  and  in  the  dark,  hut  n|K)n  deBnite  known  lines,  with  a  rational 
seientiHc  basis.  The  f.-innuioii  error  uf  seriously  disturbing  nii  infant's 
di^'cstion  by  jmnpin^  fmm  ii  nnuli  dihiteij  romleriMti  milk  i-ontnitung 
a  small  jxTcentage  of  pn>teid.s  to  diluted  cows' milk  with  a  hi^h  prott^d 
pereeiita^'  will  not  be  made  by  one  who  ha^  studietl  the  subject  eiioiigli 
to  know  the  dilFerences  and  to  form  a  roui^li  workin*^  estimate  of  fx^reeiit- 
ages.  Every  practitioner  should  at  leiust  unilerstund  the  meaning;  of  the 
values  whirli  they  rcpre.sent,  Tlie  ability  to  think  in  iK-reentaj^es  so  thai 
any  piven  dilution  of  cows'  milk,  or  of  a  cn'um  of  known  strength,  with 
any  given  nunilicr  of  parts  of  ^vater  at  once  HUj^gests  the  approximate 
pereenta^^es  of  fat  ami  proteid  ean  \wi  reudih'  aecjuiret!  bv  some  -studv 
anil  by  practice.     It  y;ives  to  the  subject  a  Inthorto  unknown  interest. 

Calculating  P«rcentEtges.^All]iou^h  we  have  si-eii  tb[it  average  eows* 
uiitk  contain:!  -i  per  cent,  fat^  5  jkt  cent,  sut^ar,  and  3.oO  per  cent,  proteids. 
since  the  fat  ami  proteids  vary  In  different  milks,  we  may  assume  for 
practical  purposes  of  calculation  tluit  these  are  4  jxt  cent,  fat,  4  per  cent. 
su^ar.  am]  4  piT  cent,  proteids,  jiuri  nne  who  desires  to  acquire  the  habit 
of  rapidly  estimating  percentajy^'s  will  tlo  well  ti>  work  ut  first  ujwn  tliia 
basis.  If  it  is  desired,  upon  the  one  hand,  to  dilute  one  part  of  milk  with 
1,  2,  :j  or  more  parts  of  the  ilihieut  (water,  barley-water,  ete.,  as  the  ease 
may  Ix*)  the  resultin<|;  amontit  of  fat,  sugar,  and  proteiils  will  be  found 
by  dividing  the  constant  number  4  by  the  total  lunnbor  of  [larts  of  milk 
ami  ijilucnt  added  togetber.  Thus,  in  1  piirt  milk  and  1  part  water 
divide  the  4  |x'r  cent,  each  of  fat,  sugar,  \\m\  protcids  by  the  total  numl>er 
of  parts,  wbieh  is  2,  and  gives  2  (x^r  cent,  each  of  fat,  sugar,  and  protcids 
in  the  mixture;  1  part  of  milk  and  2  of  water  divide  4  by  3  and  give 
Lo3  per  cent,  each  of  Pat,  sugar,  and  protcids;  1  part  milk  and  7  parts 
water  divide  \  by  H  ami  gtve  0..50  per  ceiit.  ea<.-]i  of  fat,  sugar,  and 
protcids,  'l^he  sugar,  htnvever,  is  easily  iidjitsted  later,  so  that  we  ref[uire 
only  to  determine  the  aniomit  of  fat  and  protcids. 

On  the  other  hand.  If  we  tlesirc  to  [ircpare  a  mixtun'  for  the  infant 
which  contains  only  D.oO  per  cent,  of  fat  and  protcids  ami  wish  to  know 
how  many  parts  of  water  arc^  refinin-d.  wv  divide  the  4  ]x^r  cent,  of  fat 
and  pniteids  In  I  part  of  milk  by  ((..'>()  mid  find  that  it  gix's  el^dit  tiiues — 
i.  ff,,  the  mixture  will  lie  one-eighdi  the  strength  iyl  plahi  milk  giving 
the  fraction  I.  Our  mixture  then  would  f*onsist  of  S  parts — that  is, 
]  part  milk  diluted  wifh  7  parts  water.  Again,  if  we  wish  a  luixture 
containing  i.(K)  jxT  cent,  each  of  fat  and  protei<ls  we  divide  4  by  1, 
whieli  gives  us  4  parts  for  our  mixture  or  the  fraction  J,  which  wil! 
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be  1  part  milk  and  3  parts  (lllucnt.  The  most  common  error  is  to 
consider  only  tlie  parts  nf  the  ililuent  and  neglect  the  parts  of  milk. 
With  litis  one  exception  the  matter  is  very  siiriple. 

Slightly  more  difficult  to  ^rasp  is  where  more  than  1  part  of  milk  is 

useil.     For  example,  2  parts  oF  iniik  and  1  purt  of  water.      Here,  as 

licfore,  we  divide  by  the  total  hunil>er  of  parts,  or  'S',  hut   since  each 

part  of  milk  uscil  contains  4  per  cent,  each  of  fat  and  proteids,  2  parts 

contain  8  per  cent,  of  each,  and  this  8  per  cent,  dividefl  by  3  gives  us 

2.GG  per  cent-  in  our  mixture.     Reversing  this  process  and  desirinfj  to 

torin  a  inixtun?  containin|^  2.00  per  cent,  each  of  fat  and  proteids — that 

is,  i-<«jtaining  two-thtrds  of  llie  amount  of  fat  and  proteids  in  plain  milk 

(4  per  cent.)— we  make  a  mixture  of  3  parts,  2  of  which  will  be  milk 

ind  the  remaining  1  part  of  water, 

Were  it  1,00  per  cent,  of  fat  aud  protcids  which  w^ere  desired,  or  two- 
fiftlwof  the  fat  and  protcids  in  plain  milk,  we  would  require  a  t(*tal  of 
5 puis. of  which  2  parts  are  milk  and  fhe  3  rcmaiding  parts  water.  In 
short,  the  fraction  shows  what  prt>portioii  of  the  feeding  mixture  must 

•  be  niilk,  whether  it  l>e  of  one  feeding  or  of  a  supply  .sujffieicnt  for  the 
etilire  day.  F'or  a  single  bottle  to  contain  1  .GO  per  cent,  fat  and  protcids, 
Tliirh  would  re<:ju*re  two-fifths  milk,  we  may  use  2  ounces  of  milk  and 
lliL-  n'maining  three-fifths  or  3  ounces  diluent.     The  same  qunutities 

IBmy  Iw  multiplied  by  the  numljcr  of  feedings  for  the  day ;  or,  if  each 
botlW  is  to  contain  more  or  less  than  5  ounces,  wc  may  make  up  10,  20, 
31,1,  r>r  40  ounces,  of  which  two-fifths  are  milk  and  the  remaining  thrce- 
fifib  ilihjent,  place  the  exact  amount  desired  in  each  bottle,  and  reject 
I       «iv  excess. 

B  .\sfannliarity  with  this  process  ilevelops,  one  comes  to  associate  the 
H  pnppntagcs  most  commonly  employed  wi(h  the  fraction  which  represents 
H  thfir  relation  to  plain  milk.  One-half  hour  spent  with  jn'^ncil  and  paper 
V  III  \Trif^^ng  each  step  in  the  above  figures  and  those  in  the  following 
H  lahlo  will  prove  more  uaefid  in  mastering  the  principles  than  many 
H   reTculings  of  the  text. 

TiJti  t^iiowi \u  THE  Number  OF  Pahts  op  Cowa'  Mtle  and  Diluent  Hequihed 
TO  Secche  Certain  Desired  Febcentages  or  Fat  and  Photeids. 
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Our  primary  purpose  in  diluting  cows*  milk  is  to  rciluce  the  excessive 

amount  of  protfids,  not,  as  ust-d  to  Ix'  taught,  to  nmke  it  carrespcMul  to 
that  of  an  average  hrea-st  milk,  hut  to  a  [KJiut  where  the  dissimilar  pro- 
teids  will  he  readily  digeste(r  by  the  infant.  By  such  dilutions,  carried 
as  far  a-s  may  be  tieenied  advisable,  the  jiercenta^of  proteids  in  cow;** 
milk  maybe  reduced  to  any  [xjjut  detenruncd  ujmjii  as  suitable  for  the 
individual  infant,  dwided  by  its  ihgestive  ability,  but  in  so  doing  tlie 
pereentages  of  fat  and  sugar  will  also  be  lowered.  How,  then,  may  the 
fat  and  ^ugar  be  raised  or  seeuri^i  in  the  mixture  in  suitable  amounts? 

To  Secure  th«  Required  Proportion  of  Fat  in  Modified  Milk. — Kxperietice 
has  showTs  us  that  older  riK'thijuls,  whieb  rail  for  the  adding  of  cream  to 
milk  to  rai,'je  the  amount  of  fat  in  the  mixture,  are  not  only  exceecling:ly 
inaccurate  in  their  results,  owing  to  f^reat  variations  in  the  strength  of 
so-calletJ  '* cream,'*  but  also  require  too  complicated  calenhifion  on  the 
part  of  the  physieiatt,  l^eside  increasing  the  dangers  arising  from  previous 
manipulations  of  the  ingredients,  (Seepage*  122.)  The  system,  therefore, 
whieh  bids  fair  to  supplant  all  others  is  that  of  the  use  of  "  top  milks"  of 
various  strengtii.s,  to  furni.sh  the  different  pereentagiis  of  fat  which  we 
may  require.  Fortunately,  also,  this  system  is  eqmilty  applicable  to 
cities  and  large  towns,  where  milk  bottled  at  the  farm  should  always  be 
obtainable,  and  tothe  country,  where  it  may  be  placeil  in  quart  presen-ing 
jars  soon  after  milking.  Careful  analyses  have  been  made  of  each 
successive  ounce  removed  frf)m  the  top  downwanl  fn>m  the  ordinary 
quart  milk  bottle,  and  have  shown  that  after  stamling  until  the  cream 
has  risen  the  top  ounce  is  richest  in  fat  and  the  lowest  the  poorest  in 
fat  for  the  upper  ten  ounces,  with  a  |irogr<'Sslve  decrease  from  tiie  first 
to  the  tenth.  T]»is  shows  that  not  only  has  the  visible  cream  layer, 
which  amounts  on  the  average  tii  between  5  an* J  6  ounces,  a  different 
density  in  each  successive  layer,  but  that  the  same  is  true  of  the  upper 
pnrt  of  the  milk  upcm  which  the  cream  has  risen.  This  will  be  shown  by 
the  first  column  of  the  table  on  page  131,  taken  fn>m  Chapin{Fig.  20). 

Below  the  tenth  ounce  the  skimmetl  milk  is  assumed  for  pnietical 
purposes  to  have  alwut  the  same  fat  content.  By  inape<iion  of  the 
second  column  of  figures,  in  the  same  table,  it  will  be  readily  seen  that 
when  2,  .3,  or  more  ounces  are  removed  from  su<*h  a  b(>ttlo,  and  mixed, 
each  achlilional  ounce  riMluces  the  percentage  of  fat  in  the  mixture,  since 
it  is  progressively  diluted  by  tlir>sc  containing  less  and  less  fat.  To  avoid 
misundcrstjmding  it  must  U'  statetl  at  this  point  that  the  amount  of  fat 
containnl  in  any  given  numlx'r  of  ouik'^'s  of  top  milk  is  not  the  same 
with  poor,  average,  ami  rich  milk,  although  the  ratio  of  fat  to  protei4ls 
remains  almut  the  same.  Therefore,  if  the  milk  is  verj'  rich,  .j  [ht  cent, 
fat,  or  very  poor,  ^  yxT  cent,  fat,  about  2  ounces  rnriR'  anr!  2  ounces  less, 
respectively.  sln>uld  l>e  taken  to  get  suitable  percentages  of  fat.  A  grxNj 
average  milk  which  contains  aliout  4  per  cent,  fat  Is  preferable  for 
infant  fenling. 

Accuracy  in  removing  the  requisite  number  of  ounces  is  essential  (o 
the  finer  application  of  these  principles.  Pouring  off  the  up]>er  jmrtion 
which  is  to  be  used  into  a  grailuatcd   measure,  or  siphoning  away  the 


\ 


4 


I 


SUBSTITUTE  INFANT  FEEDING 


131 


lower  part  whicli  is  to  be  rejcctefl,  are  crude  methods  which  do  not 

permit  of  great  accuracy,  although  permissible  when  other  means  are 

not  available.    Various  flat,  pointed,  and  round-bottomed  dippers  have 

Iwen  devised  for  this  purpose,  each  of  which  contains  1  ounce,  and  at  the 

same  time  sen'cs  to  remove  the  upper  layers  without  undue  disturbance 

and  also  to  measure  the  quantity.    A  milk  bottle  properly  prepared  for 

shipping  is  completely  full.    The  first  ounce  or  dipperful  must  therefore 


ONE  QUART  MILK 

4.1^  FAT 

WITH  CREAM  RISEN 


FlO.29 

UYERS  OF  CREAM  NOT  UNIFORM 
IN  COMPOSITION. 


FAT  IN  EACH  OUNCE. 


UYER  OF  CREAM> 

NOT  UNIFORM  IN 
COMPOSITION 


l«TOZ.  CONTAINS  26l(  FAT 


2I1D0Z. 


3S00Z. 


4tH0Z. 


siyoz. 


BTHOZ. 


7tH0Z, 


StdOZ. 

I^oz. 


23)(    " 

19 )(  " 
tS.Bi*  " 
I0.B<  " 
4.B11  " 
ZAK  " 
Z.2lt  '• 
1.8!*  " 
1.2J*  " 

1.2j<   " 

1.2^  " 

1.2;i  " 

1.2,1  " 

1.2^  " 

h2lk  " 

1.2?  " 

1.2;;  " 

1.2:<  " 

1.2^  " 


DiKtribuliun  of  Tat  in  bottlod  milk  aner  cream  has  risen.    (Chapin.) 

Wn'iiiovwl  with  a  teaspoon,  after  which  the  other  dipjx'rfuls  are  secured 
I'yjiist  .suhmerpiijj;  the  ujj^kt  edge  of  tlic  dipper,  which  skims  off  the 
"iim-ssive  layers  (Fig.  'M)).  Such  dippers  are  of  great  vahie  in  im- 
prrssing  upon  the  mother  the  ini[x>rtance  of  exact  proportions  in  the 
infant's  ffHxI,  and  may  Ik?  used  by  her  also  for  nuNi-suring  tlie  diluent.^ 
%  this  simple  means  of  removing  and  mixing  different  numbers  of 


FAT  IN  DIFFERENT  PORTIONS 

REMOVED  FROM  THE  TOP 

AND  MIXED. 


TOP   2  OZS.  MIXED  24^  FAiT 


3  OZS.      " 

22.5^" 

4  OZS.     *' 

21.4:*  '• 

6  OZS.     "> 

19.23*" 

8  OZS.     " 

16.8](** 

7  OZS.     '* 

8  OZS.     " 
0  OZS.     " 

10  OZS.      " 

15.0j( " 
13.3)< " 
11.B^" 
lO.BX  " 

12  OZS.      " 

9,011** 

14  OZS.     " 

7.8^" 

18  OZS,     " 

7.0^  •• 

18  OZS.      •• 

B.3f" 

20  OZS.     " 

B.8^  " 

22  OZS.      •• 

6.4lf" 

24  OZS.      •• 

B.Oi*'" 

26  OZS.      •• 

4.7J(  " 

28  OZS.      " 

4.Bif  " 

30  OZS.      " 

4.3^  *■ 

ALL  MIXED 

4.1J(- 

'  .t  8oo4  tinned  dipper  may  be  had  by  mall  for  Urn  rentti  twm  Uiti  Cerco  Company,  Tappan,  N.  Y., 
(rin  ilQialDnm  one  for  twenty  cents  fttitn  J.  Dougherty.  400  W.  59th  Street,  New  Vork  aty. 
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ounces  wc  may  then  easily  secure  u  top  milk  eontaininp^  almost  any 
riesireiJ  percentage  of  extra-fat  rnilk.  Now,  for  ull  practical  pnqxt^ses, 
the  presence  of  extra  fat  tloes  not  displace  a  very  appreeialile  amount  of 
proteidsi  so  that  we  may  cou.sifler  that  the  percentage  nf  protei<i.s  in  any 
^ven  uiimlxT  of  ounces  rcniovecl  and  mixed,  remains 
Fig. 30  the  same  as  that  i)f  plain  milk,  whicli  we  know  to  be  _ 

03..^)  per  cent,  to  4  \v?v  et*nl.,  and  we  can  also  secure,  A 
hy  removing;  and  mixing  a  ^iven  number  of  ounces, 
any  de.sireil  ratio  l>etween  the  fat  and  proteids,  lliia 
may  be  \i\  per  cent.,  12  per  ccfit,,  10  p<T  cent.,  8  per 
cent.,  or  0  per  cent,  fat  in  the  top  milk,  and  coni«> 
tiuentiv  4,  3,  2-^,  2  or  U  timers  as  much  fat  us  proteids, 
while  by  shaking  the  whole  lx»tt]e  so  as  to  nNlls- 
tribute  the  cream  evenly  we  again  secure  plain  milk 
in  which  the  fat  and  protcitl.s  are  etpial  or  Ixitli  about 
4  per  cent.  To  reduce  this  principle  to  a  simple 
working  basis  it  is  only  neceasor\'  for  the  practitioner 
to  rememUn"  the  fifllowing  fi^nit's  for  good  average 
milk,  containing  about  4  per  cent,  fat:  Top  9 ounces 
(upper  third)  gives  12  per  cent,  fat,  or  fat  three  times 
the  proteids.  Top  15  ounces  (upper  half)  gives  8  per 
cent,  fat,  or  fut  twice  the  proteids,  Ptaiii  milk  (whole 
bottle)  gives  4  |x;r  cent,  fat,  or  fat  ei:|ual  the  proteids. 
For  very  rich  milk  (f)  per  cent.)  take  2  ounces  more  top 
milkj  anil  for  \*ery  ]x)or  milk  take  2  ounces  less. 

'I'his  certainty  requires  no  great  elTorl  of  mcmorj'. 
Thediaj^ram  on  page  133  will  show  this  in  another  way. 
These  dirc'c  furni.sh  the  basis  for  the  usual  modifi- 
cations retptired  in  the  ortlinarj'  infant  ft^vding,  and 
the  physician  who  employs  these  understamJiugly  for  a  time  soon  finds 
hini.self  forming  intelligently  other  combinations  of  fat  and  proteids,  by 
removing  progrcs-sively  a  larger  or  smaller  number  of  oimccs  from  the 
top  i>f  the  Ixittlc,  a-s  he  wishes  toilecrease  or  iiicrcu~se  (he  proportion  of 
fat  to  tlic  proteids,  since,  a.-^  may  be  seen  by  refercn(*{'  lo  Fij;.  29,  taking 
oil'  less  ounces  gives  a  top  milk  richer  in  fa*,  and  taking  off  aiore  ounws 
one  containing  lcs,*i  fat. 

The  same  rules  are  applicfl  to  the  finding  of  fat  percentages  for  *'top 
milks'*  ihat   we   have  outlined    for  plain  milk  (pagi^"  12S).    'I'hus,  with 

1  pait  12  p*'r  cent,  fat  top  milk  (top  9  ounces)  and  3  parts  of  thluent 
we  divide  the  12  per  cent,  fat  and  4  per  cent,  proteitis  by  4,  the  total 
parts  uswl,  which  gives  n.s  3  per  cent,  fat  and  1  |>er  cent,  proteids  in  the 
mixture.    Again,  with  1  part  S  ]H'rccnt.  fat  top  milk  (top  I.')  ounces)  and 

2  part.-i  of  dilnertt  wc  divide  S  per  cent,  fat  an*!  4  pcT  cent,  proteid--^  by 
3,  the  total  parts,  and  find  2.(i(i  per  cent,  fat  and  1-33  p*^  cent,  pniiteids 
in  the  mbcture.  Having  learned  from  practice  what  the  rt^sultmg 
percentage  of  the  proteids  will  be  if  the  milk  i.s  one-half,  one-third,  or 
onc'fourth,  etc.,  of  tlie  mixture,  and  knowing  that  the  fat  [x-rcentage  wifl 
remain  etjuaJ  to  or  twice  or  three  times  the  proteid  percentage,  whatever 
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the  dilution.  acfnnJin^  to  tlir  strt'nj^tfi  of  tlu*  top  milk,  or  miik  we  are 

u.^inp,  till-  ralciilation  is  mjmilv  iimtlf  in  oiic'.s  hojul;  then  |H*rccntage 

k'^.tliiit;  l*>.>^s  its  terrurs,  and  we  estimate  jXTcetitti^r.s  as  easily  as  we 

■  v<iiiU]  tlif  nuriilKT  (if  j^riiins  (o  the  teasfxionful  in  !i  4-oiirK-f  inixtiire. 

To  Secure  Suitable  Percentages  of  Sugar  in  Moilified  Milk. — Breast  milk 

coittaiiLS  ti  ti)  7  per  i-eiil.  til"  iiiilk-sii(3;iir,  liietose,  wliirh  vuries  llttie  in 

unomtt  tliroii^'lioiit  hietalion.    This  iinlieate.s  to  us  that  (lie  infant  e.-m 

alfSorU  ufhI  utilize  this  Iwat  ami  fat-piYHliieing  elenient  nf   its  food   iti 

(■niisi*  tern  hie  annmiit.     Cows'  milk  eoiitaiiis  aelually  alvout  5  |>er  eoiit. 

liLTtojte.  whioh  is  naturally  still  fiirilK^r  rediufd  hy  ililutioii  of  the  milk. 

^^  '  tt'e  take  Im'a.st  milk  so  far  as  jKjissiljle  us  our  model,  this  deficiency 

l^kt  Uc  made  up  in  the  infant's  ftxxl,  beciiuse  not  only  is  it  absorbed 
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«ttli  lir'^  Irotible  ihim  the  other  elements  of  the  food,  but  l>eefiu.se  its 
<uiL^uinptio[i  iii  llie  body,  like  ihjilof  the  fat*  prevnUs  the  proteids  fn>tn 
'•■injt  ealled  u(>t)»i  to  prodiiee  heat  when  tliey  should  be  utilizeil  for  tissue 
'niiMing.  Milk-supiir  is  ])refi'rred  by  tho^'  who  afllierc  closely  to  breast 
Ttiik  a>  a  miMJel,  but  eane'su^iir  may  often  replace  milk-sugar  with  ^ood 
n-Milts  when  einphtvtil  in  rather  less  f|uantitv,  sinee  it  is  both  sweeter 
M  more  liable  to  fermentation  dnriiij;  <ligestiori.  The  malt-silj(at*f5 
^\t\i  rnler  largely  into  some  infant  foods  are  readily  absorljed  and  are 
nnipp  laxative  in  their  effeef.  In  modifyiut;  milk  we  no  lonjjer  consider 
il  iiii[»('ralive  to  eatenlate  the  pereetitatrr  of  su^ar  resnitin*;  from  the 
wrpwan-ifilutiori,  sinee.  fi>r  practical  pnrjxwe'^,  the  addition  of  a  suitable 
'I«flnlity  iif  su^ar  can  be  aecomplished  liy  nde  of  thumb.  Two  and 
«  hilt  fairly  level  tables |>oonfu la  of  milk-sugar  and  two  exactly  level 
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tablespoon fuls  of  granulated  cane-sugar  equal  1  ounce.  If  1  ounce  of 
sugar  is  added  to  each  20  ounces  of  milk  during  modification  we  shall 
have,  with  whatever  sugar  is  already  in  the  diluted  milk,  alwut  51  percent, 
for  the  weaker  formulie  and  OJ  per  cent,  for  the  stronger  formulae,  which 
will  be  about  right  for  our  purposes. 

In  making  smaller  quantities  of  food,  one  fairly  level  tablcspoonful 
of  milk-sugar  and  one  heaping  tciusjxionful  of  cane-sugar  to  S  ounces 
furnish  the  same  pn)portions.  When  dextrinizc<l  gruels  are  used  as 
a  diluent  the  change  in  them  of  the  starch  to  dextrose  and  maltose  calls 
for  making  the  alx)ve  measures  scant  or  the  total  percentages  of  sugar 
will  l)e  too  high.  Also,  when  the  milk  in  the  mixture  exceeds  one-half 
of  the  whole  the  sugar  should  l>e  gradually  reduced  to  three-fourths 
and  later  to  one-half  the  al>ove  <|uantities,  especially  with  the  use  of 
gruel  diluents.    Wlien  plain  milk  is  reached  no  sugar  need  l)e  added. 

Diluents. — Starting  with  tlie  premise  that  the  proteids  of  cows*  milk, 
as  has  been  shown,  are  different  fnini  those  of  breast  milk,  l)oth  in 
amount  and  in  the  preponderance  of  the  curd-forming  casein,  and  that 
this  casein  of  cows*  milk  tends  to  coagidate  in  the  stomach  in  large  and 
tough  masses,  instciid  of  small,  soft  floccuh,  various  methods  of  pre- 
paring the  milk  have  bei-n  adopte<l,  at  first  (juite  empirically,  to  over- 
come this  serious  difficulty,  and  eiuh  ha.s  proven  reasonably  .successful 
in  the  hands  of  the  originators  and  their  group  of  disciples,  giving  rise, 
as  it  wert»,  to  several  schools  of  infant  feeding. 

The  attempts  to  explain  scientifically  the  g<MKl  results  of  these  empirical 
metho<ls  have  not  always  In'en  biised  uj>on  correct  premises,  but  the 
explanations,  however,  have  not  impaired  tlie  efficiency  of  the  methods 
when  intelligently  applied,  althougli  tliey  have  added  materially  to  the 
seeming  c{mfnsion  and  misunderstanding  which  surround  this  subject. 
The  methods  are  now  priutically  confined  to  two: 

1.  Dilution  of  tlie  milk  with  water  and  the  addition  of  lime-water  or 
bicarlMmate  of  soda — i.e.,  dilution  with  alkaline  solutions. 

2.  Dihition  with  cereal  gruels,  wlii<h  are  fre<|iiently  dextrinizetl. 
Both  reduce  by  dihition  the  amoimt  of  casein  in  the  mixture.     Both 

also  favor  curding  in  smaller  and  softer  fi(Kciili,  but  each  influences  the 
digestion  of  the  casein  in  its  own  |H'culiar  way. 

Alkaline  Diluents. — The  addition  of  alkalies  was  at  first  reeommende<l 
solely  witli  the  idea  that  they  made  acid  cows'  milk  conform  more 
closely  to  a  supposedly  alkaline  breast  milk.  Since  the  complete  demon- 
stration that  lM)tli  breast  milk  and  cows'  milk  are  acid,  the  original 
argument  for  the  use  of  alkalies  has  lost  its  force,  and,  unless  some  other 
good  reason  could  be  found  for  its  continuation,  such  use  wouhl  l>e 
irrational.  Kx|H'rience  has,  however,  seemed  to  show  that  the  addition 
of  such  alkalies  was  essentia!  to  the  su<cessful  feeding  with  cows'  milk 
when  water  was  used  jis  the  diluent,  and  the  explanation  is  to  be  found 
in  the  fact  tliat,  aside  from  any  s|M'<'ial  effects  which  each  may  have  upon 
the  curd,  alkalies  tend  to  retard  or  inhibit  the  action  of  the  rennet  ferment 
of  the  stomach  upon  tlie  casein.  The  alkalies  have  also  mort*  or  less 
effect  as  antacids  which  not  only  neutralize  any  lactic  acid  which  may 
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forme«I  In  the  milk,  but  also  comlnne  to  aome  extent  with  the 

lie  ?»lonii!ich,  preventing^  to  a  greater  or  lesser  degree   their 

Itarmini;  toii^ti  etinU  n-ith  the  paraeausein,  so  that  less  digestion  wiSI  be 

WBiMigd  on  the  part  uf  the  stouiacb. 

TTie  aiii<MU  then,  of  alkaline  diluents  is  a  rhtmical  one.    Dilution  of 

erreal  ^ruel  t'*,  on  the  otlier  hand,  mrfhanical.    The  ^'latinous 

js  of  Uie  eooketl  rereal  and  its  piirlietes  of  eellnUwe  envelope 

i|])  of  pret'ipiliUerl  casein,  [>reventiiij^  their  tendeni^y  to  roalesee 

ise  mas.seSj  an*!  tlms  allowing  more  complete  |>enetratinii  of  the 

OvmI  Dilii«nta,^It  has  Ikvii  urge*!  against  the  eereiil  ilihients  tlmt 

«rr-b  (M  not  an  ingredient  of  breast  milk  and  that  the  stareh-transfoniiing 

fiUKtion^of  the  infant  are  not  fully  develo^M-d;  hut  we  must  aceept  at 

lir  outset    tliat    ct^ws'  milk,  however    manipulated,   will  always  differ 

fiwalitrast  milk,  and  the  dextrinization  uf  ^iiel.s.  which  is  now  ahnost 

used  for  voimg  infants,  supplements  the  action  of  the  de^el- 

-iry   and    jwiTnTeatif    function.s  In   prepariiig^  the  jstnrch  for 

'jr|iUon;  so  that  the  a^tilition  of  cereals  which  enahles  the  stomach 

i>-:i^l  more  casein  and  »i  to  develop  Viy  the  exercise  of  its  normal 

'"nrikia's.  is  both  justifiable  and  proper, 

Ktrtllrnt  result**  are  obtainable  by  lM)th  methods,  and  where  either 
"w  fai!^  the  other  may  lie  siiceesi>ful.  \Ve  shonid,  therefore,  take  no 
ftrtiwi  [xrailion,  but  Im-  familiar  with  tlie  ute  of  eacli. 

Limff-«at«r  &a  the  AlkAlice  Additioa  to  the  DUuent. — The  u^iiially 
IfTTptejJ  pereentai^e  of  lime-water  in  the  f<K)d  (tf  a  normal  infant  is 
This  is  seeiiretl  by  the  use  of  1  ounce  nf  lime-water  in  everv 
'f  food  prepared,  which  would  be  1\  ounces  fi)r  30  ounces  of 
fowl,  .'fiunres  fur  40  ounces,  and  2A  ounces  for  5U  ounc<*s.  In  writing 
dinrtiijas  for  the  preparation  of  mixtures^  the  amount  of  lime-water  mast. 
fif  course,  f»e  subtracle<!  from  the  total  amount  of  ililuent  refjuired. 
Fr-r  fxatuplr,  if  in  a  20-iMincc  mixtnre  there  arc  to  Ije  fi  oum'es  of  top 
i"ilk  ami  ir»  ounces  of  diluent,  we  write  for  5  ounces  top  milk,  1  ounce 
liiiir-wa.trr,  and  14  oiin(*e.s  Smiled  water. 

Hie  properties  of  lime-water  are  mainly  those  of  an  alkali;  its  antacid 

Wiir  i^  small.    In  common  with  other  true  alkalies  it  has  the  pro|H*rty 

■  ■  the  mucoid  protcid  of  milk,  thickoiiitig  it,  and  making  a 

!i^  in  its  consistency.    It  therefore  has  a  definite  effect  npon 

pn*cipilntion  of  casein,  favoring  greater  flocculenee  of  the  masses, 

-swpu'ntly  rendering  them  more  readily  attacked  anfl  penetrated 

gcstiv<*  juices.    Its  se<*ond  and  probably  its  chief  influence  upon 

*n  of  milk  consists  in  it.s  efftrt  a-s  an  alkali  in  retardintr  the 

'Ktiou  of  the  rennet  enzyme  of  the  stomach  u^xm  the  ca,sein  of 

ii,  hut,  lieinga  weak  antacid,  it  is  soon  neutralized  by  any  acid  present. 

"  fiirraation  of  the  [>Hracasein  clot  is  slower  in  the  presence  of  an 

ftli  and  cannot  take  plaet!  in  a  fully  iilkaiine  meflium  until  the  alkali 

ibeeii  neutralized  or  removed.    Immediate  clotting  of  the  milk  in  the 

b  into  hir;ge  ma.-5ses  which  are  soon  transformeil  by  aciti  into  firm 

inis  IS  tlicrefore  interfered  with  by  the  addition  of  lime-water.     The 
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degree  of  this  interference  <lepend3  upon  the  proportion  of  the  lime- 
water  to  the  arnouiit  of  the  milk  eontnintHl  in  tlio  mixture.  Five  j)ef 
cent,  of  llmr-watrr  as  ordinarily  u.stii  m  fixxl  rnixluirs  pr()l>ahlv  -sen*es 
only  to  make  the  eijnls  sniulter  un*!  an  mure  digeatible  and  possihly  to 
delay  moderately  the  elotting  by  rennet. 

Cows'  milk  is  rendered  definitely  alkaline  to  phenolphthalein  hy 
fiO  to  HK)  per  rent,  of  hme-water,  4>r  nearly  oiinrc  for  oiinee.  InsiH-etion 
of  the  following  table  will  show  that  the  a<!dition  of  10  p<'r  cent,  of  lime- 
water,  often  reei>mineni3e4l  for  use  in  the  feeding  niixtiirt^'i  of  young 
infants,  gives  a  pereentafje  of  frora  60  to  200  per  cent,  of  lime-waler  to 
the  milk  in  the  weaker  forniulEC. 

Taule  SiiowixG  ArrnAL  Amount  of  Bicahhonate  of  Soi>a  on  the  PEnrKMTAOi 

or   LlilE-WATKH   TO   TlfK    MtLK    IN    MjKTltHE.=)t   MaHE   WITH   TwO    GttAJNS 
*JF  Bl CARBONATE  OF   SODA   TO   TFIE   *.>ILrNrc"E  OF    MlXTtTRE, 

on  10  tef:  cent.  I.ime-watek. 
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NoTK,— The  tiH!  ornno  otinccof  limc-wnter  In  twenty oiiamflfR  per  ounL.  of  llme-irB.ler^  or  one 
graJi]  of  poilium  b|c»Tbonati«  to  e^ch  ounce  of  tho  mittiipeifiveaoQe-ijiirtif  ttiij  figures  lu  the  Uut 
two  culumna. 

The  employment*  then,  of  ID  per  cent,  lime-water  in  the  food  of  young 
infants  eontaiuinff  only  a  small  *|uantity  of  milk  amounts  to  giving  thera 
a  highly  alkalinized  milk,  which  will  he  hut  slowly,  and  possibly  even 
not  at  all^elotted  and  eiinled  ^)y  the  seert^tionsof  the.stomaeh.  allowiiii^ 
some  of  the  work  of  ditjestioii  to  fall  u|>on  the  intestine,  whieh  is  at 
this  time  better  fitted  hjf  the  pur|x».se.  The  degree  of  alkalinization  with 
lis  restraining  influenee  uptjn  ^a^trlc  digestion  m  gradually  lessenet]  as 
the  ehild  takes  litronger  mixtures  containing  more  milk-  The  large 
pereentagc  of  lime-water  (lU  |>er  eent. )  .should  \h.-  re^lueed  as  .S4k>ii  as 
prsuiicabk'  in  order  that  tfie  necessary  development  of  the  functions  of 
the  stomufh  should  not  In?  un<luly  retarded.  Lime-water  is  also  a  u.seful 
addition  to  the  food  where  there  h  a  tendency  to  vomiting  with  or  without 
loose  movements. 

Bicarbonate  of  Soda  as  an  Alkaline  Addition  to  the  Diluent. — Uiearlionate 
of  soila  (baking  soiia)  is  less  commonly  used  than  lime-water.  The  usual 
recommendation  is  to  add  it  in  the  proportion  of  I  grain  to  each  ounce 
of  food.  This  for  e^eh  1ft  to  20  ounces  is  one-fourth  of  a  level  tea-sptxmful, 
or  a?  large  a  pinch  as  can  l)c  taken  up  In'tween  the  thumb  and  forefinger. 
The  impres.sion  prevails  that  20  and  40  grains  of  sodium  biearbonatr  in 
20  ounces  of  fcKwI  mixture  arc  the  exact  equivalents  in  their  effects  of 
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1  and  2  oiinces  f5  per  cent,  and  10  per  oont.)  of  linu'-water  in  20  tninces 
of  fixid  mixture.    Thin  is  in  certaiii  iinportunt  it^r^prcb  an  error.    Chem- 
ically pure  stMlium  bicarbonate,  if  ohtainuhlo.  woulil  Ix'  an  antacid  only. 
Such  alkalinity  as  the  lusual  .stwlinm  Inciirbniiutc  passi's.sc:i  h  dm.-  to 
impurities,  owing  to  loss  of  eurlionic  arid  gu-s  und  i\\v  reduction  of  some 
uf  i\\v  Int'iirlmnatc  to  the  carbontite  of  sotki  [wiLsliing  so<ln),  which  is 
an  alkali.     This  was  recognized  by  the   I'nitet!  States  Pliannacopeia, 
■fthirli  allowe*!  1  per  cent,  impurity  in  the  "purified"  and  5  per  <'cnt.  in 
the  "erummereiar'   article.     The  alkaliiiily   in   .s4>liition.s   Incrt^iuses  Viy 
sianiii»g,  aj^italion,  or  increase  of  temperature  above  59°  F.     Boiling 
converts  it  all  into  carljonate.    Bicarbonate  nf  so*.\i\,  ihei'efore,  reverses 
tin*  properties  of  lime-water  and  is  a  strong  antac-id  ami  a  more  or  less 
wwk  alkali-    It  doe-s  not  .'^well  themncoiil  proteidof  milk  as  does  Itme- 
xi\i\cT,  but  if  the  earlionic  acid  ga.s  in  the  salt  lias  not  been  driven  off 
by  pn'viou.s  heating  of  the  fiK>l  the  gas  i.s  liberated  during  digc-stion, 
nk'n  the  salt  meets  with  acid,  making  the  curd  more  ponrjns.     Pasteur- 
ijinyur  sterilizing  the  food  converts  more  *>r  less  <if  the  bicarbonate  into 
tin-  stronger  alkaline  carbonate.    Aside  from  their  n\^pcctive  effcf'ts  Uf>on 
till"  mucoid  pnitciil  and  the  poro-^itv  of  the  enrd,  lin^c-water,  ami  bicar- 
btiiiiiruf  .so<la  diil'er  ehicHy  in  their  antaei<!  cpialities.     As  ortliiiarily 
cmploved  in  the  ttmounti  of  20  grains  .sudiuni   bicarhomite  or  1  ounce 
linii^waler  to  21)  ounces  of  food  mixture,  their  eil'cets  as  alkalies  upon  die 

ion  of  the  rennet  feniient  is  about  the  sanu%  but  to  secure  this 

•mwwt  of  alkalinity  a  ujuch  greater  amount  of  antacid  has  l«?en  itilrrv 
dui'tsl  ill  the  soilium  biearljonate;  1  ounee  lime-water  would  l>e  neutrai- 
iMfl  liv  somewhat  less  than  I  ounce  of  adult  gastric  juice  of  0.2  acidity 
(HCt);  20  grain.s  sodium  bicarbonate  require  to  neutralize  them  about 
Ifliiuiict'sof  the  same  gastric  juice.  It  is  evident, then,  that  a  longer  time 
iniwt  elapse,  during  digestion,  with  sodium  bicarbonate  than  with  lime- 
«"atrT  before  an  acid  reaction  can  be  established  In  the  stomach.  The 
l*irmiilifni  itf  acid  curds  of  paracasein  and  their  digestion  Ivy  pe]).sjn  are 
l'>np'r  delayed,  and  part  of  the  fluid  milk  escapes  into  tlie  intestine, 
lijfhteiiing  the  burden  of  stonuich  digestion.  Double  quantities  some* 
finifs  reeommendc*!  for  young  infants — /,  r.,  2  grains  to  each  ounce — 
ff'iiilti  probably  cut  out  stomach  digestion  enlirely.  For  this  reason 
^xliurn  bicarbonate  often  serves  us  l:>etter  with  cliihlreii  of  difficult 
Jip-'-vtiuii.  It  is  easier  to  use  among  the  poor,  since  it  is  always  at  hand, 
*'"ii,U'ing  added  in  a  dr^*  form  and  dissolverl  in  the  diluent,  does  not 
("omplicate  the  directions  as  does  lime-water.  It  may  also  be  chosen 
wHen  It  Isi  deemed  advisable  to  combine  the  use  of  an  alkaline  antacid 
inth  that  of  a  cereal  diluent. 

0««tl  Diluentfi. — These  are  commonly  raatle  of  barley,  wheat,  or  oats, 
ilthough  rice  and  arrow-rw^t  may  l>e  use*l  in  certain  con<litions.  Barley 
a  rnnre  ei>mmonly  chosen  for  infants  under  seven  months  of  age  or  in 
unv  ti'iidency  to  relaxed  buwels.  Oatnn*al  contains  more  tissue-building 
rial  than  harli'v  iinA  may  be  selected  when-  the  fligestion  is  not 
lurlinl  Of  where  there  is  constipation.  I'^nless  contniindicated  it  is 
pttferabU*  for  older  infants.    Wlieat  Hour  is  possibly  less  palatable,  non- 
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laxiilive,  of  average  rli^estibility,  atui  of  liiglirr  nutritivp  properties.  It 
is  used  both  for  youngiT  aiuJ  ohlrr  infiinls.  fVreul  ^nit'l.s  aret'inploywl 
both  plain  and  dextriiiiKt'd.  PUiin  grurts  sluuild  h*.'  made  with  less 
cereal  for  young  infants,  arnvf?  they  contain  unt'hjinjt^ed  sturt'h.  Tht^r 
nijiy  l>e  made  with  more-  cereal  when  added  in  relatively  small  tiniount.s 
to  tlie  milk  of  older  infants,  since  the  n-sullinj^  jelly  will  \te  thinned 
siitfieiently  by  the  milk  iuid  the  stareh-^lif^e-itiiig  fiinelions  are  then 
fiiPltiiT  developed.  Dextrinixiilion  eoitverts  the  raw  starch  into  sf>hible 
earhiihydrates,  jiiid  in  sa  doin^  lliina  the  fjrueh  It  is  growing  in  favor 
with  those  who  use  cereal  diluents  and  is  espt*dally  a(lapte*l  to  use  for 
yoiini;  infants  whose^  jxtwer  of  digesting  starehes  is  at  l*est  very  slif^ht, 
II  is  l»est  di.st'on tinned  when  the  ainylolytie  function  develops  towur<:l  the 
(Mid  nf  the  first  ycsir.  In  ueule  vomiling,  ilextriiiized  j^uels  are  often 
ivtained  when  even  water  is  rejected.  Plain  cereal  waters  and  eereal 
jellies  are  made  by  iisinj^  ditTerent  quantities  of  the  cereals  with  the 
same  atnoitnt  of  water,  Kither  prepari'd  Hour  or  the  grains  may  Ijc 
used,  but  the  latter  n'ljuire  at  least  three  hours  boiling. 

Cereal  Watera. — C'eceal  waters  are  made  most  easily  bv  using  the 
pn'pari'd  tiuurs;  KobiuHou's  Patent  Parley  Flour,  the  barley  Hour  and 
oatmeal  Hour  of  the  Health  Footl  Company,  New  York;  IlubWlPs 
Prepared  Wheat  Flunr,  and  I)n|}erial  (ifannm.  All  of  these  have  l>een 
partially  prepaR-d  by  lieat,  but  the  length  of  time  reeommendetl  for 
ciMiking  in  their  dirertiotis  is  Ik'sI  exw-edetl.  Ordinan,'  wheat  Hour, 
riee  Hou^^  or  arrow  riMjt  may  also  be  used.  To  make  such  a  water 
(thin  gruel),  stir  one  heaping  tea-spoonful  of  the  Hour  into  a  little  cold 
water  until  oo  lumps  rt^main.  Add  this  to  one  pint  of  tK)iling  water  and 
eodk  at  least  twenty  minutes,  preferably  in  a  donl>le  Iwiler  (Fig.  26), 
stirring  mnstantly.  One  or  two  uunees  of  the  water  will  l>oil  awav  and 
this  may  he  rt^placed.  Aild  a  pinch  of  salt  and  strain  through  a  wire 
strainer  to  rt^move  coarse  particles. 

Cereal  Jellies. — These  ref|uire  one  heaping  tablespoonful  of  flour  to  a 
pint  iff  watrr,  but  are  otherwise  made  Ihe  same  way. 

Hy  the  use  of  a  good  type  of  steani-eookeil,  flakefl  or  mllcd  oats,  an 
oatmeal-water  or  jelly  tnay  \w  made  by  using  double  the  r|uantities 
mentioned  for  the  flour  and  the  same  amount  of  water,  and  boiling 
thirty  minutes,  straining,  etc. 

De^triniaed  GrueU. — I>e|)ending  upon  the  age  of  the  child  and  the 
tpiantity  Ut  be  nse<t  in  the  food,  one  heaping  teas|xionful  to  one  heaping 
tablesixxinfid  is  e<xiked  as  above  in  one  pint  of  boiling  water  for  lifteen 
to  twenty  minutes.  The  dish  is  then  s<«t  in  eoh!  water  until  the  contents 
are  just  cool  enough  to  be  tasted  when  the  dcxtrinizing  agi^nt  is  addcil; 
ritir  and  keep  warm  until  the  gruel  beeotnes  tliin,  after  which  add  a 
pinch  of  .salt,  strain  and  e<Hj|.  Various  preparations  of  tltastase  may 
Ik^  used  for  this  purpose,  but  that  chiefly  em])loyed  by  those  who  advocjite 
dextriivization  is  a  glyeerinateil  solution  of  dia^^tase  under  the  name  of 
Cereo,  of  which  thirty  droy>s  suffice  to  eii>nvert  a.  pint  of  grnek  A 
sufficient  ipunitity  of  gnicl  for  twenty-four  hour:^'  use  should  lie  made 
freshly  each  day. 
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All  cereal  diluents  must  either  be  cool  before  they  are  mixed  with  the 
milk  or.  if  added  warm,  the  food  must  l>c  quickly  cooled,  since  warmth 
favors  bacterial  growth  in  the  milk.  If  the  milk  is  to  be  heatetl  at  all, 
as  in  summer,  it  will  blend  better  with  certain  of  the  plain  gruels  when 
it  is  added  to  them  while  they  are  still  hot,  in  which  case  the  mixture 
should  again  be  heated  to  jvist  short  of  the  boiling  f>oint,  stand  twenty 
minutes  for  pasteurising,  and  then  be  promptly  C(X)led. 


PREPARATION  OP  THE  INPAKT'S  POOD. 

In  the  city  it  is  essential  to  secure  *'certifie<l  milk"  or  a  good,  clean, 
fresh  milk  from  a  known  souree,  bottltMl  at  the  farm.  In  the  country 
completely  fill  with  fresh  strained  milk  a  clean  quart  milk  bottle  or 
quart  preserving  jar,  seal,  and  set  in  ice  or  in  cool  running  water 
overnight,  or  for  at  least  four  hours.  Make  this  period  the  same  each 
(lay  in  onler  that  the  cream  may  rise  to  the  same  extent.  Remove  with 
a  Chapin  dipper  or  pour  from  the  top  the  recjuisite  numl>er  of  ounces 
of  top  milk  to  secure  the  desired  ratio  of  fat  to  protcids  and  place  in  an 
absolutely  clean  bowl,  glass  pitclier,  or  graduate,  and  devote  the  remain- 
der of  the  milk  to  other  household  purposes.  Of  this  top  milk  so  removed, 
again  measure  the  desired  nuTnl>er  of  ounces  (dippers)  needed  for  the  feed- 
ing for  twenty-four  hours.  Add  to  this  the  measured  amount  of  lx)iled 
water,  lime-water  (or  bicarbonate  of  so<la),  or  of  the  cereal  gruel  deter- 
mined upon  as  the  amount  of  the  diluent.  Dissolve  the  sugar  in  the  water. 
Have  as  many  Iwttles  as  there  will  l)e  f(*edings  in  the  twenty-four  hours. 
Mix  and  pour  into  ea<h  of  these  the  atiiouiit  re(|uired  for  a  single  feeding. 
StopptTwithelean  absorbent  or  baked  n  on -absorbent  cotton,  pasteurize, 
and  (TX)I  in  running  water  if  necessary.  Finally  phice  the  bottles  on  ice 
or  keep  them  at  a  tcni|K'rature  l>elow  50°  F.  Inime*liately  before  the 
feeding  time  remove  the  cotton  stop|K'r,  adjust  the  nipple,  heat  to  blood 
lieat  l)y  placing  in  UKMlerately  hot  water,  test  the  temperature  by  allow- 
itifiaffw  drops  to  fall  fnnn  the  nipple  upon  tlie  inner  surface  of  the 
*rist,  and,  after  feeding,  reject  any  milk  which  may  remain.  Never 
make  a  double  cjuantity  in  one  l)ottle,  never  feed  a  second  time  from  a 
Iwttle  which  has  once  Ixh'u  warmed  up. 

If,  as  frtHjuently  happens  among  the  poor,  it  be  impossible  to  secure 
«niuc'h  attcnti(m  to  detail,  considerable  security  may  be  obtaineil  by 
•laving  the  daily  supply  of  fwwl,  when  mixed,  placed  in  a  saucepan  and 
I'loiight  up  to  a  point  just  short  of  boiling,  allowed  to  stand  covered 
twenty  minutes,  and  then  poure<l  into  well-scalded  (|uart  milk  bottles  or 
presfr\ing  jars,  which  are  then  sealed,  rapidly  cooled  in  rumiing  water, 
and,  when  cooled,  kept  on  ice  or  in  the  coolest  place  available.  Although 
there  arc  opportunities  for  contamination  from  repeated  o|XMiing  of  suth 
iwttlcs  to  remove  the  portions  re<|uired  for  each  feeding,  there  will,  if 
the  Iwttle  is  shaken  each  time,  be  greater  uniformity  in  the  food  ami 
vastly  greater  protecti<m  from  contamination  owing  to  the  heating  of 
tile  milk  soon  after  its  receipt  than  is  usually  the  case  when  the  food  is 
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mixed  for  each  feeding  froiii  niatenal.s  wliich  ha\'e  been  ninre  or  less 
exjxist'd  throiijj;lioi[t  the  day.  Milk  should  not  he  kept  in  jin  (j|>tm  %'es.sei^ 
evTri  tti  a  refrigerator,  suice  it  readily  ahscjrhs  odors  atul  noxi4>us  tjimlilirs. 
Miieh  less  shnult]  it  stand  unr-overed  in  a  room  or  on  a  window-sill, 
ex|x»>etl  to  dust. 

Choice  and  Care  Ol  Bottles. —lallcylindriralhntth-s  with  asuffifietilly 
wide  iii'fk  to  alluw  of  easy  (^leausiii^  art*  pn'fenihle  to  other  shapt^s  ar.il 
suiteil  fur  iisi'  in  the  onlinarv  foniiH  of  |)iisteiirizers.  Thr  marking.';  iipim 
such  l>ottles  are  iiiorr"  iieiirly  acfiinite  than  Ufxin  othtT  shajx's.  Small 
bottk\s  are  made,  hut  those  containing  8  onm^s  sen'c  until  the  end  of 
the  lirtit  year,  when  \{\v^i'T  ones  may  he  substituted.  After  feeding,  the 
bottle  sluiiihl  he  rinsed  frer  from  all  vcstifji's  of  milk  with  eold  water  and 
then  rinsed  in  scalding-hot  water  ami  invert<'d  to  diy.  Before  jipain 
using  to  make  up  the  daily  sup])ly  of  food,  they  may  he  Ujiled;  but  if 
previously  well  cleaned  as  dircctetb  rinsing  in  hut  lioLlwl  water  trill 
suffice. 

Choice  and  Care  of  Nipples,— Tliose  made  of  hlaek  nihl>er  are  the 
tM\st.  It  .shonlil  be  pi>ssible  to  turn  them  inside  out  when  <'lrnnsin*f. 
They  should  tit  dipeelly  upcni  the  neck  of  tlie  bottle  and  have  no  eotnpli- 
cateil  valves  or  tubing;.  The  single  perforation  in  the  (i]>  should  allow 
the  niilk  to  drop  when  the  lM>ttIe  is  turned  down,  for  if  it  runs  in  a  stream 
the  infant  will  taki'  the  food  t(M>  «|uiekly-  As  soon  as  the  feeding  \s 
fini.shefl  the  nipph'  should  be  washed  earefiiUy  inside  anil  out  with  eold 
water,  then  in  hot  water,  an<l  placed  in  a  cup  of  water  containing  a  large 
pinch  of  iMjrax  or  bicarbonate  of  soda.  So  cared  for,  boiling,  which 
softens  the  rubber,  should  be  only  exceptionally  necessary.  Tw^o  nip- 
])les  maybe  used  alternatt^ly  and  renew^ed  from  time  to  time.  Nipples 
that  are  cracked  or  where  the  hole  is  hirge  sliouhJ  l>e  discarded. 

Bottle  Cosies. — For  younp  and  delicate  infants  and  in  cool  weatlier, 
especially  for  those  who  take  their  food  slowly,  it  is  often  well  to  pro\"i<le 
small  HanncI  or  canton-flannel  bags  to  slip  over  the  Imtde  closely  and 
tie  about  the  neek  with  a  drawstring.  These  aid  in  maintaining  the 
ppjjwr  temperature  in  the  ffxid,  which  otherwise  may  cool  rapiillv  before 
it  is  all  taken.  Undue  cooting^  riiay  either  disturb  digestion  or  cause 
the  child  to  refuse  the  full  amount  Such  hags  shouki  be  kept  scru- 
piikmsly  clean  by  fretjuent  washing,  as  they  become  wet  with  the  focwj, 
which  soon  .sours.  On  the  other  hand,  fofw!  should  never  Im-  waniu*il 
except  for  imnietliale  use.  Fond  warmers  whioh  kfx'p  tlte  foTMl  warm 
several  hours  at  night,  to  save  lajiy  and  ignorant  nurses  or  parents  frtim 
getting  out  of  bcil,  are  simply  incubators  for  developing  swuniis  of 
bacteria  even  in  pasteurized  and  sterilized  tnilk*  and  are  often  the  cause 
of  much  serious  disturbance. 


DETERMINATION  OF   FOOD   PROPORTIONS. 


To  aecure  feeding  formula*,  tables  are  frequently  printed  giving  the 
exact  proportions  of  milk,  water,  sugar,  *'te.,   ref|ulped  to  prothiee  a 
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definite  number  of  ounces  of  certain  fat  and  proteid  ratios  presumedly 
aciapted  to  the  infant  during  given  periods  of  its  existence.     These, 
while  undeniably  of  assistance  to  the  physician  whose  sole  wish  is  to 
secure  most  easily  a  food  prescription  for  a  baby,  tend  directly  to  per- 
petuate the  fcdlacy  that  a  child  of  so  many  months  will  or  should  be  able 
to  digest  the  particular  forraulse  outlined.    To  secure  any  real  degce  of 
success  in  feeding  infants,  which  only  comes  with  the  ready  ability  to 
vary  the  proportion  of  each  ingredient  of  the  formulse,  the  practitioner 
must  learn  to  make  his  own  formulas  as  he  must  learn  to  write  his  own 
medical  prescriptions.    The  most  concise  aid  for  this  is  the  following 
table  freely  adapted  from  that  of  Dr.  J.  F.  Connors: 

Key  to  Home  Modification  op  Bottled  Milk. 
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4  DO 


ProiKirllnnB  of  milk  and 

dLJuoiil  tu  recdJug 

talxluraB. 


Ji 

^ 

a 

u 

h 

k 

0 

D 

e 

R 

Tj 

^. 

M 

2 

£ 

1 


''w 

1 

Ifi 

'^I» 

1 

U 

i;. 

1 

7 

'h 

1 

e 

'/g 

1 

fi 

'/b 

1 

4 

V* 

1 

3 

"^ 

I 

m 

Vi 

1 

3 

■/■ 

2 

B 

V. 

» 

1 

M, 

& 

3 

=/. 

2 

1 

•i 

\l 

1 

*J4 

* 

1 

16 

n 


s 
4 

3 
& 

2 

a 
3 
4 
s 


Note. — The  proteids  have  been  cak'ulated  u|H)n  the  l>a.si.s  of  both 
^percent,  and  3.50  per  cent.  The  former,  4  |)er  cent.,  is  for  those  who 
>i*  round  numbers  to  facilitate  mental  calculation  of  percentages.  The 
latter,  3.50  per  cent.,  which  is  the  actual  percentage  of  proteids  in  good 
average  milk  having  4  per  cent,  fat,  is  to  enable  the  practitioner  to 
ii**tennine  readily  the  more    exact   amount  of  proteids  in  any  given 
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mixture.  Either  column  may  be  used  for  the  purpose  of  making  a 
mixture  of  any  desired  percentages,  or  in  determining  the  percentages 
contained  in  any  mixture  of  known  proportions.  To  make  up  any 
desired  percentage  mixture  (1)  find  in  the  one  of  the  proteid  columns 
determined  upon  the  desired  percentage,  or  that  which  is  nearest  to  it; 
(2)  move  in  a  horizontal  Hne  to  the  riglit  until  the  desired  percentage 
of  fat  is  reached,  or  one  which  is  nearest  to  it;  (3)  the  heading  of  this  fat 
column  tells  what  kind  of  milk  is  to  be  used ;  (4)  on  the  same  line  with  the 
fat  percentage  at  the  right  will  be  found  the  fraction  showing  the  neces- 
sary proportions  of  this  milk  or  top  milk  in  the  food  mixtures  to  give  the 
.percentages  selected,  and  beyond  this  will  be  found  the  number  of  parts 
of  such  milk  or  top  milk  and  of  diluent  (see  p.  134)  which  must  be 
used;  (5)  dip  off  the  proper  milk  and  dilute  all  or  a  part  of  it,  depending 
on  the  quantity  of  the  food  to  he  made  up;  ((>)  the  addition  of  2^  fairly 
level  tablespoon fu Is  of  milk-sugar  or  2  exactly  level  tablespoon fuls  of 
granulated  sugar  for  about  every  20  ounces  of  the  total  mixture  (see 
p.  133)  will  give  the  proper  percentages  of  sugar. 

Of  almost  equal  importance  to  the  selection  of  proper  proportions 
for  the  infant's  food  is  the  giving  of  the  food  in  projjer  amounts  and  at 
proper  inter\'als. 

QUANTITT  07  FOOD. 

Authorities  agree  that  the  capacity  of  the  stomach  of  the  newborn 
infant  of  avcnigc  weight  is  alwiut  one  oimce.  Under  the  stimulus  of  its 
newly  assumed  functions  the  stomach  develops  rapidly  during  t!ie  firet 
three  or  four  months,  the  |XTiod  during  which,  under  normal  condition.s, 
the  increase  of  bo<ly  weight  is  also  the  most  rapid.  During  the  fifth  to 
sixth  months  the  rate  of  increase  of  both  stomach  capacity  and  weight 
is  distinctly  less,  l>ut  it  thereafter  again  increases,  although  more  slowly 
than  in  the  early  months.  Attempts  to  estimate  average  capacities  at 
different  pcrioils  necessarily  give  varying  results,  owing  to  the  <lifferent 
methods  employed  antl  the  conditions  under  which  the  estimates  are 
made.  But  although  these  results  show  considerable  latitude,  they  are 
sufficient  to  allow  of  the  construction  of  a  table  for  our  guidance. 

Schedule  foh  an  AVKKAdK  Hlv\I/riIV  INI-'ANT,  showing  Quantities, 
NuMUEH,  AND  Intkhvals  OF  1'"ekdi-\(;s.    (Holt.) 


<juantity  for 

Number  feedings 

Age. 

one 

feeding. 

in  tweniy-four 

InteiTKl 

Ounecs. 

hours. 

by  day. 

Premature  fnriints    . 

.   y* 

to    % 

12  to  18 

1  to  1}^  boun. 

Kirnt  til  fourth  diiy    . 

.  1 

•'   l'.i 

6    "    10 

2  "  4 

Fifth  to  st'vciilh  day 

.  1 

"    2 

10 

2             - 

S«x)nd  week 

.  *j 

'■    2".j 

10 

2             " 

Third  week 

.     2 

"    3'i 

10 

2 

Fourth  to  eighth  week    . 

-'.; 

"    4 

9 

21 J         " 

Third  mouth     . 

.   :t 

"    5 

8 

•1%          - 

Fourth  month  . 

.    s'i 

<i     -I  - 

7 

3 

Fifth  month      . 

.     4 

"    6 

7 

S            " 

Sixth  to  tenth  mouth 

.     Ti 

"     S 

6 

8             " 

KIcvcuth  mouth 

.     G 

"  a 

5 

4 

TwelftJi  month 

7 

■■  y 

5 

4 

Thirteenth  month    . 

.    7 

**  lu 

b 

4            •• 

SUBSTITUTE  r\'FA\T  FEEDING 


143 


Nursed  infants  of  the  same  age  oftt'ii  take  and  often  can  only  secure 
very  different  amounts  from  the  breast-  But  tlie  thorough  titilization 
of  breast  milk  in  digestion,  and  tlie  more  eoncentniled  luitute  of  the 
maternal  milk,  wbioh  leads  sooner  to  satiety  as  eomparcil  with  the  weak 
mixlillcations  of  cows'  milk  a  young  infant  can  digest,  render  the  iuljust- 
UH'iil  U'tween  eafmcity  and  supply  more  tmlomatie  than  in  bottle  feeduig, 

kao  that  the  danger  of  overfilling  the  atomaeh  is  minimized.  I'his  danger, 
on  the  contrary,  is  a  very  real  one  in  bottle  feeding.  An  overfilled 
stomach  cannot  properly  earrj'  on  its  seeretive,  digestive,  and  nieehanieal 
lundions.  AInch  failure  in  iJifant  feeding  is  due  to  this  eau>se  akirie. 
fvi-ti  when  other  conditions  are  :?ueh  as  to  favor  sueees^.    Il  ts  .so  roimnou 

■  an  frmr  tJial  the  danger  should  always  be  ke]>t  in  mind.     Although 

■  l)ciU)c-fed  infants  probably  require  rather  more  of  tlieir  necessarily  dilute 
food  more  perfeet  digestion  \^ill  imdoubtedly  be  seenrx'd  by  keeping  the 

>amuunt  ver^'  elose  to  that  taken  by  the  nur.'^iug  infant,  Ihit  since  the 
nitrof  lM>dy  growth  and  the  size  of  the  stomacli  show  a  certain  (]egree 
ot  rflation,  the  published  table  allows  modernte  latitude  for  different 
rliildpeii  at  the  same  age.  However,  uide.ss  the  rapi*!  gTD\\t]i  of  the 
Iiiifaiii  tli.siinetly  indieates  an  a|>i>roaeh  1o  the  larger  amouitt,  e*niserva- 
ti^m  will  lead  to  the  adoption  of  tlie  smaller  amounts  or,  at  most,  of  a 
middle  course* 
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THU  INTERVAL  OF  FEEDIKO. 


TliP  ostabiishment  of  ilefinite  hours  of  feeding  contributes  largely  to 
siiWfw.  (See  s^'hedule^p.  l-t2.}  Irregularity  hiia  even  more  of  a  [R^rmeious 
I'tffM  upon  the  infant  than  u[>on  the  adult.  Although  in  Liottle  feedin|^ 
Ittckyf  uniformity  in  the  strength  of  the  food  does  i\ot  play  a  part  as  it 
*lnes  wSien  the  breast  is  given  to  the  infant  at  irrt^gular  intervals,  still  bottle 
Mings  should  be  given  by  the  ekick,  and  the  infant  should  be  waked 
ifa-sWp,  since  haljit  U  an  im[>ortant  factor  in  influencing  the  demands 
"flhr  infant  and  its  welbbetng.  During  the  first  three  days,  a.side  from 
llip  wiiter  it  is  given,  a  brejist-fe<l  infant  reeeives  sujfieient  nourislmient 
bm  the  e<»lontrum,  whieli  it  th-rives  fnjui  the  breast  at  intervals  which 
"ff  at  iirst  longfT  than  those  inaugurateil  after  the  milk  begins  to  flow, 
iiitli  the  infant  whieh  nmst  he  iMittle  fe^l  from  birth,  the  giving  of  a 
WitaMy  dilute  mnrlifieation  should  l>p  promptly  Ix'gun,  with  an  interval 
WT*'''*'i'Tit  upon  cimmistanees  of  at  first  four  and  then  soon  of  two 
T'"iirs,  .since  the  eilueation  of  the  stoniarh  for  this  kind  of  fitod  must  be 
^P 111  with  eun*,  atid  l>i:r-iuise  at  lu-st  the  recovery  of  the  iioniTal  loss  of 
*^Elit  after  birth  and  the  establishment  of  a  regular  gain  is  slower 
*"lb  the  lK>ttlc  fpfb  The  two-lionr  inteni'al  suitable  for  the  first  three 
*"'b  should,  however,  at  the  fourth  week  give  way  to  a  longer  interval 
01  two  and  a  liaif  hours,  aut!  this  at  the  fourth  month  to  three  hours, 
lliix  lengthening  oF  the  intervals  is  for  two  rt^nsons:  first,  that  the 
'I'lantily  ami  strength  of  the  frtoil  are  iucreaseil;  second,  that  as  the 
^t'lTTiiich  takes  on  greater  powers  of  digesting  the  food  its  seeretions  act 
^'p^jfi  tin.'  milk,  forming  compountls  whieh  remain  longer  in  that  organ. 
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Time  should,  therefore*  I»e  f^ven  for  the  stomach  to  empty  it.sc'lf  Ijcfon* 
aiiolhtT  ftviling  is  given.    I'Jiis  Ls  usually  longer  with  cows'  milk  than 

brcii-st  milk. 

Number  of  Feedings  in  Twenty-four  Hours,— These  bear  a  relation 
both  to  thi*'  ^inunmt  of  fooil  jiiul  tu  tlic  k'utjth  of  the  interval,  iunl  thry 
<Icrrt':L.si'  svs  tht-  iiifrtut  grow>>  ukier.     (Scl^  schedule,  p.  142.) 

ISdghi  FeediiLgs, — During  the  first  month,  whiU-  the  total  numIxT 
of  fivdhig.s  i.s  ten  and  tlie  interval  is  two  hours  in  the  daytime,  two 
fcc'ilinf^s  miiy  be  ^iven  at  lotijjer  iuten'als  ilurin^  the  night  hours  from 
9  P.M.  to  7  A.M.  When  the  nuiiil>er  is  reihjccd  to  nine  Jit  the  Ix^^iniiiii^ 
of  the  seeom!  month  and  the  intorval  is  niude  two  and  ont^half  hours, 
only  oru'  of  thesi'  fti'din^.s  should  l;>e  "jiytn  durintj;  the  night.  FeiMlinjp 
at  night  shonld  l>e  disronlinned  at  the  beginning  of  the  fourth  month, 
whrn  thL"  bottles  are  seven  in  iiumljier  and  the  inten-id  thrt'e  hours. 
The  (irst  morning  fwtling  may  he  at  G  or  7  a.m.,  and  tliL*  last  }>e  gin-n 
at  a  or  M)  P.M.  If  the  infant  wakes  during  the  night  and  is  thirsty, 
plain  boiled  water  may  lie  otferetl.  Elimination  of  the  night  feedings, 
hy  pennitting  undisturbed  sleep  luul  alluvving  t!ie  digestive  organs  u 
prolonj^eil  rest,  is  distinctly  benefieial  to  the  infant. 


FEEDtNQ  THE  NORMAL  INFANT  FBOM  BIRTH. 


Wlien  nceeasity  dictates  that  the  infant  must  lie  artificially  fed  from 
liirth,  eertain  ]>rineiples  are  now  gmierally  ueeept<^l  wliich  are  applicable 
to  the  majority  of  normal  infants.  It  is  recognized  that  such  nn  infant 
can  assimilate  a  larger  amount  of  fa,t  than  proteids,  sinee  the  fat  b 
absorbed  with  little  ehunge,  but  the  proteids  must  be  tiigesteth  Since  this 
is  an  especially  dilHcult  function  for  the  stomach  to  iietjuLre  when  cows* 
milk  replaces  breast  milk,  the  initial  amount  of  proteids  in  the  moth fi- 
eation  shuukl  noteNet-eiHt.2o  to  tj.^ii  |xt  cent,  upon  the  first  day,  and  this 
amoimt  should  \w  gradually  increased,  carrying  with  it  a  proi>ortionate 
increase  of  the  fat.  The  accepted  ratio  of  fat  to  proteids  for  tiie  first 
three  to  four  months  is  three  times  as  much  fat  as  pmteid  (12  jjer  cent. 
top  milk,  or  np|HT  (liird  of  bottle).  Fnim  about  the  fourth  month  to 
toward  the  end  of  the  hrst  year,  the  projKirtion  may  then  tx'  fat  double 
the  proteids  {8  per  cent,  top  milk,  upper  half-l>oltle),  and  fn*m  that  lime 
on  erjiiai  fat  and  ])roteids  (plain  milk).  Such  progression  is  l:)ost  shown 
by  the  accompanying  table  from  Holt.      (See  p.  14.5J 

Exact  |x.'rcentagcs.  >,neh  as  are  shown  in  llic  tultli-.  i-an  only  Ik'  secured 
by  prescription  f*;<-ding  with  the  ai<l  of  a  milk  hd^oratory.  but  approxi- 
mate results  which  will  serve  the  purpose  in  (he  average  ease  may  lie 
obtained  by  the  dilutifm  of  various  strengths  of  top  milk.  Here,  again, 
it  sluKild  be  stateil  that  surh  st^bednles  of  |>ercentiigcs  are  intended  i>nly 
for  the  general  instniction  of  the  praetitioner  as  to  the  atnounts  of  fat 
and  pr4>teid;S  which  the  average  healthy  infant  viat/  lie  abh-  to  take  at 
these  periods  and  those  ratios  which  are  more  commonly  successful; 
but  these  depend  so  largi^ly  U[H)n  the  healthy  digestion  of  the  infant 
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and  the  care  with  which  it  has  been  fed  at  each  stage  that  variations  are 
ven*   frequently   necessary.     Whatever  criticism   modified   milk   and 
percentage  feeding  have  received  in  the  past  has  arisen  from  the  attempts 
of  the  physician  to  make  the  infant  fit  the  formula  rather  than  to  find 
intelligently  the  proper  formula  for  the  infant.     The  needs  of  each 
infant  must  be  studied  by  themselves,  and  increase  or  decrease  of  any  of 
the  elements  of  its  food  made  after  careful  consideration  of  its  digestion, 
stools,  iKxly  weight,  and  genera!  well-l)eing.    A  schedule  of  percentages 
then  serves  simply  as  a  guide  which  may  be  consulted  to  see  how  near 
we  are  approaching  in  the  individual  case  to  the  averages  which  have 
been  found  a^lvisable  to  secure  normal  well-balanced  nutrition  for  an 
average  infant.      A  large,  vigorous  infant  and  one  that  is  small  and 
delicate  require  different  handling,  but  with  such  a  schedule  before  us 
we  shall  be  less  liable  to  overfeed  or,  what  is  a  still  more  serious  error,  to 
continue  too  long  food  which  contains  insufficient  amounts  of  heat- 
producing  and  tissue-building  elements. 

i^cHEDCLE  FOR  AN  AVERAGE  HEALTHY  INFANT,  showing  Percentages  of 
Fat,  SuG.ut,  .vnd  Puoteids,  a^d  Quantities.    (Holt.) 


Age. 

Percuntages  of 

Quantity  for  one 
AieaiDg. 

No  or 

fucdinsB 

iDtcrral  by 

Fat. 
1.00 

Sugar. 
4.00 

Proteidd. 

0.25 

Ounces.       Grams. 

\iUi  Vi         7  to    22 

111 
24  hours. 

12  to  IS 

day. 

riematiiTc  hiEiiiits, 

ltol>^bn. 

Fini  to  fi)urUi  *luy. 

X.00 

5.00 

0.30 

1"1>^ 

30  "     45 

6  "  10 

2  "  4  hours. 

nith  to iGvcDth  diiy, 

1..V) 

5.00 

0.50 

1  "2 

r>!i  "   00 

10 

2     *' 

ixtuDd  vMk, 

:;.uo 

<i.00 

OcW 

2  '■  2';,  :     GO   "     75 

10 

2      " 

Thifdvcck, 

:;..'« 

fi.OO 

0..S0 

2"  -.W.       »)   "   110 

10 

2      " 

Ffiirtli  to  eighth  wfflt. 

it.m 

n{io 

1.00 

2Ji  ■■  l           75  "   125 

y 

2)^" 

TLirl  momh. 

a.ou 

!    i>  m 

l.i> 

3  "5       '     TO  '■   l.Vi 

.s 

2%" 

F'lunh  morilb, 

a..')0 

~.m 

l.W 

:i].;"5J.i      110  "   170 

7 

3       '* 

fifth  motith, 

X-*i 

TOO 

1.75 

■1  ■■  r,          125  "   1S> 

7 

3      •' 

><ith  to tL'iitli  month. 

I.IX) 

7.()0 

■J.  (10 

5  '■  S          l.V)  "   250 

C 

^      " 

E'tTHithnwtiith. 

4.00 

;     5  00 

j,:>o 

(>'•  0 

185  "  2S0 

5 

4       " 

TwdfihnMmtb, 

4.00 

:>  m 

3.00 

7-0 

220  ■*   280 

5 

4      " 

rtumi-nth  muntb, 

4.00 

■i.» 

:i5o 

7"  10 

220  "   310 

5 

■1      " 

Feeding  of  the   Average   Normal  Case  from  Birth.— It  is  of 

tilt'  liif^host  ini|K)rtance  that  an  infant  who  is  to  Ije  artificially  fed 
should  lie  started  rightly,  and  that  normal  digestion  be  maintainetl 
'luring  the  critical  period  of  tlic  first  tliroe  months.  Started  rightly  the 
infant  usually  progres.ses  favorably,  while  the  digestion  once  upset  is 
often  very  difficult  to  restore.  For  this  reason,  if  wc  have  good  and 
'fiifficieiit  grounds  for  believing  that  the  mother  cannot  nurse  her  infant 
^itisfactorily  even  for  a  short  time,  l)etter  results  are  attained  by  imme- 
diately beginning  artificial  feeding  at  birth,  before  the  infant  has  lost 
10 
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gronnd  upon  a  hopeless  milk.    To  secure  for  such  an  infant  Ifl  teedr 

of   I  ounce  cwh,  lo  hv  ^ivt'u  even,'  two  hours,  and  containing  about 
1  per  cent,  fat,  5  per  cent,  sugar,  0.33  per  cent,  proteids,  wo  iX'ftT  to  the 
talile,  p.  141,  anfl  find  that  we  niu.st  use  1  part  of  a  *"9-<tunce  top  milk" 
and   1 1  parts  of  diluent.      We  i\'ould  then  remove  with  the  1-ounce 
Chapin  ihpfH'i"  9  uuih-cn  from  the  top  of  a  c(uart  bottle  of  ^oii  overage 
milk  n|x>n  whii'b  the  cream  has  ri.sen,  mix  them  and  use  for  the  iufant*s 
ftMHl  !  ounee  of  this  "i)H>unee  top  milk/'  1  ounce  lime-water  (10  [)er 
cent,  of  mixture),  \\  level  taUespooiifuls  of  milk-suj*ar»  and  10  ounces 
of  boiled  water.     Put  1  ounce  of  this  mi.Kture  m  each  of  10  nursing 
bottles,    stopper    with    cotton,   and    pasteurize    if    tieetued    advisable. 
If   (lextrinized    barley-water   fsee   p.    13S)    i.s    pref<Treil,  use    1    ounce 
of  tiie  "9-ouncc  tup  milk"  with  H  ounces  of  this  diluent  and  add  the 
sugar,     When  we  wish  to  incrcafle  the  strength  of  the  FockI  in  both  fat 
mn\  proteids,  and  to  give  larger  quantities  in  each  luittle,  wc  continue  to 
use  the  same  *'0-oniiee  top  milk,"  and  instead  of  makiiip  it  one-t^velfth 
of  the  mixture  we  make  it  one-tenth,  one^nj^hth,  one-seventh^  ete^  of 
liie  mixture,  and  prepare  for  the  day  any  eonvenietit  quantity  which  la 
slightly  in  excess  of  our  needs,  and  after  placing  the  required  amount 
in  ea<'h   bottle  reject  the  surplus.      If,  for  any  ri'ason,  it  is  deemed 
advisable   to  change   the   proportion  (3:1)  of   the  fat  to  proteids,  this 
is  aeeoinpH9he<l   by  choosing  a  rjifferent  "top  milk**-^a  stronger  one 
(leas  ounces  off  top)  to  increase  the  fat  propiirtion  and  a  weaker  one 
(more  ounces  off  top)  to  decrease  it.     \Vhatcver  the  total  amount  of 
food   made   for  the   day  we   use   milk-supjar  in   the   proportion  of  2J 
level  tablespfKitifuls   for  about  every  20  ounces  of  fooil  mixture;  and 
if  we  employ  liuie-watcr,  '2  ounces  of  it  in   every  20  ounces  of  food 
(10  pet  cent.)  until  grx^d  rligestion  is  established,  and  then  1  ounce  of 
lime-water  to  every  2(}  ounces  of  fmxl  (5  per  cent.),  both  of  these  quanti- 
ties of  lime-water  l>eing  eoiinted  in  among  the  ounces  of  the  ililuent. 
Since  the  infant  must  first  learti  to  tligest  cows'  milk,  l>eginning  with 
percelltagl.^s  of  the  dissimilar  proteiils  much  lower  than  those  in  breajst 
milk,   we  must  neither  expect  the  same  stools  nor  the  same  prompt 
gain  in  weight  as  in  a  brea-st-fcd  infant.     Our  primary  aim  Is  not  to 
give  certain  exact  percentages,    hut  to   .secure  goo<l  digestion,    which 
is  best  in4licatcd  by  the  comfort  and  .sleep  of  the  infant;  and  to  push 
both  the  strength  and  quantity  of  the  fooil  forward  as  riipidly  as  the 
infant  can  take  care  of  it,  so  that  the  infant  who  wasstarteil  with  fat  I 
per  cent.,  sugar  f»  per  cent.,  proteids  0.'i3  [ht  cent,  at  birth  shall  U-  taking 
3  to  3.50  per  cent,  fat,  f>  percent,  sugar,  and  1.50  per  eeut.  proteids  at  the 
beginning  of  the  fourth  n*onth,  ami  fat  4  |K*r  cent.,  sugar  7  ^kt  cent.,  pro- 
teids *2  per  eeut.  by  the  middle  of  the  year.     Slnt^v  more  than  4  per  cent. 
fat  is  liable  to  disturb  digestion,  it  will  he  thus  sam  that  after  the  fat 
reaches  l\.'A)  percent,  the  proteids  are  puslied  up  more  rapidly  than  the 
fat,  Iwing  half  the  amount  of  the  fat  at  Kve  to  six  months,  ami  approach- 
ing equality  during  the  last  few  mouths  of  the  year.     Increa.ses  in  quan- 
tity and  stn^ngth  should  not  be  made  with  the  suddennes.s  apparently 
indicated  by  all  schedules,  but,  when  necessary,  should  be  raadegfudu- 
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slly»  rfjvtririjf;  several  days.    It  is  a  safe  plan  when,  with  good  cli^stioD, 
liie  infant  is  nut  ^atlsficil  with  the  lioltle,  to  first  increB-se  shghtly  the 
iiouiit,  and,  if  still  imsatisficfl,  to  incmt'^e  the  stren^h  slightly  every 
roiui  dav  to  the  desired  amount.     The  interval  idlows  time  to  jutlge 
of  the  stooU,     One  should  not  be  loo  liiuidi  shfjlit  disturhance  or  dts- 

Emfort  often  oeeurs  for  a  day  or  two  with  the.se  changes.    They  indieate 
at  we  must  stop  the  inerease  for  the  time  beiii^,  until  digestion  has 
aptetl  itself  to  the  new  anminitii,  not  necessarily  a  re<.luction  of  the 
[mL    Sharp  or  continued  and  increasing  disturbance  calls  for  a  raf  JicEil 
cutting  down  of  the  food ,  ctearini^  ont  the  bowel,  and,  with  restored  dige.S" 
^Uioit,  a  gradual  resumption.    With  artificiid  feeding,  l>egnn  at  birth,  plain 
^Krater  plus  lime-water  is  a  satisfaetor\'  diluent  in  most  easey.     If  cereal 
diluents  are  used  they  should  not  be  .strong  (1  teaspocjtiful  barley  flour 
(«j  1  pint),  and  should  Ix-  ilextriniiieiL    Unless  cereals  have  already  been 
begun  ihev  are  a  useful  addition  about  the  eighth  month,  and  need  not 
then   necessarily  Ix*  dextrinized,  since   it  is  lietter  tiiat  the  digestion 
should  perform  its  owni  work  if  poasihie.     For  the  same  reason  alkaline 
auldilions  may  l)e  omitted  at  this  time  if  practicable,  as  recent  experi- 
ments in  feeding  young  animals  woidd  seem  to  indieate  that  too  long 
^b  continuiuiee  of  alkahe.s  and  antacids  may  have  a  deleterious  influence 
^^  u^Kur  development.    This  raises  the  question  whether  the  tendency  on 
ihp  part  of  those  who  advocate  alkaline  diluents  during  the  first  year 
Ut  ixKstpne  the  giving  of  many  articles  of  solid  fooil  until  later  peritMls 
iHan  forrnerlVf  may  n<>t  l>e  due  to  the  fact  (hat  iirnler  tlii.s  system  the 
ni)nnal   development   of   gastric   digestion    lias    been   delayetl.      Food 
^ulism^es  the  two  purposes  of  nourishitig  the  hwly  and  furnishing  fuel 
tamainiain  liody  heat.     Any  excess  of  heat  formed  must  be  given  otT, 
am!  this  heat  excretion  is  more  difficuU  in  simimer.    During  hot  weather 
_bs  fat  is  required  for  heat  prodnc-lion  than  in  cold,  and  less  can  be 
Dilated.     Fat  pc*reentages  whiih  are  readily  taken  in  winter  often 
iw  in  summer  and  cause  loss  of  appetite  or  even  actual  disturbance, 
ffhiV  ijif  IkhIv  will  also  be  as  well  nourished  with  a  smaller  amount  of 
foiHl.    Much  subsequent  difficulty  will  be  avoided  if,  on  the  otx*urrence 
of  fc\fr  or  any  acute  illness,  the  food  is  at  once  diluted  with  one-third 
tooiie-half  plain  water,  as  digestion  i.s  always  temporarily  impaired. 


BEGIKNING  MODIFIED  MILE  LATER  THAN  AT  BIRTH. 

In  the  case  of  all  artificially  fed  iiifntits  who  come  under  our  -super- 
riaon  at  any  perioti  later  than  at  birth,  it  is  aih'isable  to  investigate 
thcfttHJing  and  to  make  an  approNininte  calculation  <>F  the  pemvntages 
▼hich  tlitr  <'hild  is  receiving,  in  order  to  detennine  whether  the  various 
flnnenLs  are  l>eing  furnisheil  in  amounts  adapted  to  its  age  and 
Wtls.  This  is  especially  nei-essary  when  the  fee<ling  ha,s  been  car- 
Bftl on  hy  the  parents  or  friemls.  Such  an  investigation  usually  reveals 
*l»  m-cessity  for  certain  radical  changes,  and  often  for  the  recasting 
yf  much  of  the  regimen  if  future  trouble  is  to  be  avoidt?d  and  proper 
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nutrition  maintaiiuNl.  Tlii-s  may  be  true  even  in  apparently  well- 
noiirisluMl  childreii,  such  as  those  who  have  heen  fed  on  ('(indensn:! 
milk  or,  huvin^  done  fairly  tt'ell  on  propHftar}"  ftxxJs,  have  U^en  krpi 
on  them  too  long.  The  fiitiirv  of  the  infant  ih-inamls  a.  change,  hut 
the  temptation  i.s  often  to  eontima'  ^vhile  the  infant  «io**s  fairlv  well. 
Gnod  jiidj^nent  is  pe^jnireti  in  ti»ese  eiises.  In  the  case  of  an  infant 
who  ha.^  just  begun  to  gain  and  tif  .^liow  a  better  dige^stJon  after 
prolonged  disturbance  sudden  changes  should  not  be  lightly  made, 
l)ut  the  necessary  element's  of  milk  should  he  introduced  or  gradually 
increased  to  replace  the  others  which  are  <lecrease<l  and  wilhdrawTi. 
Young  infants  tloing  well  upon  eonflensed  milk  may  be  carried  on  for 
a  time  by  the  ailditioii  of  gravity  cn^am  (16  per  cent.)  in  a  quantity 
Cfjual  to  that  of  the  condensed  milk  in  each  feeding.  Thi.-?  may  then 
be  replaced  l>y  a  low  formula  in  which  the  fat  is  tiouble  the  prtjteid. 
If  the  change  la  to  l>e  carried  out  at  once,  since  most  children  who  Iiave 
l>een  fed  condensed  milk  have  received  mixtures  of  uticcrtain  stren^-lln 
o^nng  to  the  diHienlly  in  estimating  the  actual  bulk  of  the  milk  added 
to  the  water,  and  since  at  l>csl  these  contain  usually  low  fat  and  proteid 
percentages  with  a  rt^latively  liigh  sugar^  it  it.  here  even  n>ore  than  ever 
necessary  to  follow  the  fundamental  rule  when  l>eginning  to  feefl  mofJi- 
fieatinns  of  cows'  milk  to  any  infant  and  to  commence  invariably  with 
low  formuhe,  working  up  to  higher  ones.  Thi.^  rule  holds  goml  in  all 
cases,  whether  it  be  in  giving  supplementary  feedings  to  iin  infant  at 
the  breastj  i*r  in  weaning  a  nurseiJ  ir»fant,  or  beginning  the  feeding  of 
cows'  milk  either  at  birth  or  at  any  subsetjucnt  period  of  infancy.  It 
13  the  first  commandment  of  infant  feeding  and  the  .second  is;  do  not 
continue  with  low  forrnulie,  but  inci-ease  the  fat  and  protcids  as  quickly 
as  digestion  will  allow. 


ATTEKTION  TO  DETAIL  IN  UTFANT  FEEDING. 


I 


Thoughtful  attention  to  detail  is  a  pn're4|uisite  of  success  in  almo<^ 
ever)'  pnx'css  and  business.  The  overlooking  or  slurring  of  a  single 
matter  may  vitiate  the  wh<»le  result.  Eventual  mastery  of  the  situation 
is  often  reached  only  by  the  most  painstaking  in(|uir>\  investigation  and 
observation  and  by  insistence  that  no  jjossible  contributory  factt>r  should 
g(j  unrighted.  Time  nnist  Ite  taken  U*  secure  the  past  history  of  the 
infant,  to  write  out  clearly  the  diRxtions  to  l>e  followed,  and  to  catechize 
mother  and  nurse  as  to  the  practical  application  of  snc-h  directions. 
The  clear<\st  instruc-tions  are  often  negloc-ted  or  rnisunderstoiMk  When 
methods  have  been  onee  put  into  use  it  is  best  to  insist  nl  a  Mibsitjuent 
visit  upon  a  detailed  account  of  each  step  in  the  attenfhinl's  own  word.t, 
as  important  errors  jire  often  only  brought  to  light  by  this  means. 
Actual  insp'ctioii  of  the  material's  rim\  processes  may  be  neeesj;ar\-  to 
detect  some  serious  fault.  (,)bserva1inn  of  the  infant  and  its  manage- 
ment freijuently  reveals  much  which  retpiires  i-hange.  The  s\Tnptoms 
which  most  deeply  impress  the  attendant  are  often  the  least  imix>rtant, 
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•tnil  t!ie  really  suggestive  ones  iniLst  frequently  be  extracted  by  cross- 
questioning. 
Important  Adjuncts  to  Digestion.— TluTe  iirt*  otlier  iiKUters  besiiles 

»the  pix-panuioii  iiuJ  projxirtions  of  the  fuoii  ami  the  quantity,  inter- 
nal, anti  number  of  tbe  fce*!ing3  which,  when  thrown  into  tJie  right 
or  wron^  side  of  the  balanee.  a.ssistor  dt^etit  our  purpose.  These  will 
W  n-ferretl  t4>  briclly  in  this  .section,  as  they  are  elaborated  in  other  parts 
ni  (he  Uwtk,  After  eaeh  feeding  even-  itifanl'-'^  mmith  shonld  be  washed 
with  Uiiled  water  or  burie  acid  gt>hjtioii.  The  functions  4>f  the  skin 
ftiwuld  l)e  niaintainci!  by  the  <laily  bath.  Normal  erying,  which  tievelops 
llic  liifij;|;i  aiul  thus  favors  oxyj^enation  and  musciilar  a<-tiori,  slioulil  l>e 
sought  rather  than  Repressed.  After  feedin^^  (he  infant  shouhl  be  laiil 
(lowil.     It  should  not  Ik'  j>i<'ked  up  becau^*  it  cries,  but  n  change  of 

t[nwilion  often  makes  it  comfortable.  Walkinfj,  putting,  rocking,  and 
Iwuuciu^  an  infant  are  to  be  denounced*  They  do  not  relieve  pain. 
W  furrhrr  tire  out  the  ner\'OU.s  system.  Abundant  sJeep  at  regular 
Imiirs  should  Ix'  em*ouriigetl.     Aniu.senienls  ami  numerous  or  eoinpli- 

Irfllrti  toys  .shoidd  not  be  forced  ujxui  the  infant's  attention.  With 
KAamalily  frc^  play  for  the  exercise  of  legs  and  arms,  the  infant  should 
\x  allowed  to  lead  a  vegetative  existence.  The  every-day  marvels  of  its 
cnvimnmcnt  and  an  occasional  simple  toy  of  the  plaii^est  kind  furni:^h 
alllhr  stimidi  which  are  advisable.  Undue  stinnilation  of  the  ncrvona 
wntrvs  is  usually  at  the  direct  f'Xpen,*5e  of  the  orj^ans  of  iligestion. 
Oxygen  in  Fresh  Air  as  a  Food. — In  di.scu-siriiiig  the  coni]>osition  of 
fiMnl  iKi  thought  is  usually  j^iven  to  that  mo-st  important  element  which 
rnters  ihe  ImxIv  not  by  the  mouth,  but  by  the  lungs.  A  Itirj^e  proportion 
nf  ihemUrition  and  tis.sue  change,  together  with  the  production  of  heat 
and  iTHT^',  i.s  dependent  upon  the  combinution  of  the  oilier  elements 
filii  oxyjjen,  of  which  the  supply  must  lje  eontinuons.  The  daily 
fwnlings  tjf  other  food  rarely  exceed  ten;  so  ftreat,  however,  is  the 
tlrtnanii  for  oxyf;;en  that  this  mu-st  Ik'  supplied  to  the  infant  from  twenty- 
five  lo  ihirty-hve  times  each  minute.  This  ftjrni  of  stati-nu'iit  will  3erve 
I"  i'iii|iliasize  the  immen.5c  importance  of  fresh  air,  which  must  be 
scfiiml,  not  onlv  by  more  than  ordinnrj'  attention  to  the  ventilation 
*rf(lie  apartment,  but  by  taking  the  infant  into  the  o[>en  air  as  eiirly  and 
imm-li  as  tlie  sea.ion  and  the  weather  allow.  In  inclement  weather,  at 
toiicf  a  day,  the  infant  should  be  d^^ssed  as  for  going  outH)f-ihH>rs 
*inl  all  the  windows  of  the  rcMim  thrown  wide  open.  liy  attention  to  this 
one  fat'tor,  failure  i.s  often  tnnied  into  success. 


COMMON  COMPLICATIONS  IK  INFANT  FEEDING. 

Vontiting. — Tliis  may  l>e  acute  or  more  or  less  persistent. 

Atiite  Vomiting. — When  not  an  initial  symptom  of  some  acute  disease, 
»*)inii]iip  i.s  citlnT  dnc  to  the  ftKMl  Itself  or  *o  some  Factor  which  lempo- 
"wily  arrests  or  disturbs  the  ]>rtH'ess  of  digestion.  These  artr  not  always 
di.'tiiiipji'thable.     Wlicn  an  infant  otherwise  apparently  well  vomits  it3 
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food  the  nile  is  to  omit  the  next  bottle  entirely  or  ^ive  in  Its  place  plain 

water  antl  to  ililutc  the  following  one  oiu'-hiilf  witli  Ixiilfil  water.  If 
the  vomiting  is  repfiited  or  thcrt'  have  l>cen  from  the  first  other  symptoms 
of  flisturbjiTK't'  it  is  wise  to  sweep  any  remains  of  imdigcsttd  foo«l  from 
the  stornaeh  ixnd  bowels  with  minute  Jo-ses  of  ralfiniel  ((KKMlo  |fni.  [gr.  -j^] 
for  live  to  ten  dose.s)  and  to  give  luirley-watert  e^j^f-wiiter,  whey,  or  plain 
wtiter  for  twelve  (»r  more  hours  until  tlie  stoiiiaeli  rf^aios  its  Unw  and 
appetite  rctiirn.s^  Ix'gitniing,  then,  with  tenijMjrary  low  dihitions  of  the 
usual  f<*04h  When  no  other  cause  ca»i  l>e  diwoverei]  in  hot  weather  it . 
iy  often  a  safe  nilc  to  reject  the  reniainini;  snjiply  of  frnwl  which  has 
been  inaile  up  an*!  to  await  the  arrival  of  a  fresh  supply  of  milk  on  llie  f 
morrow.  '' 

Habitual  Vomiting. — More  or  less  habitual  rejection  of  larf!;er  or 
smaller  ipiantities  at  varying  inten'al.s  after  the  fotMl  hjiH  Ijeen  taken 
calls  for  earefiil  invcNtifjalion^  Ixitli  of  the  U\m]  aut\  of  the  plan  of  feeding. 
Bullied  who.se  foiwl  corner  up  easily  .should  be  laid  down  at  once  aftef 
feeiliii^  with  as  little  mc»vement  a-s  jxw.sible  and  care  taken  that  the 
abdominal  hands  are  not  too  tight.  Acenrate  observation  of  the  time,  ■ 
amount,  and  appearance  or  odor  of  the  vomitns  should  Iw*  in.sisted  upon.  , 
We  distinguisli  for  practical  pLir|)oscs  l>etweeii  the  vomiting  of  the 
larger  part  or  the  whole  of  the  fool  Inf,'e.'itt!d  at  a  meal  and  the  spitting 
up  of  a  tea,'j]H)onfiil  or  two;  aofl  alnit  whether  these  «K'cur  within  a  few 
minutes  after  the  fixxl  is  taken  or  .some  time  later.  Spittinp  up  of  small 
quantities  may  oeeur  with  eructations  of  gas  or,  w^  in  healthy  breai4f-fe<] 
infants,  Ix*  due  to  the  rejection  of  an  excess  *>f  fiMMl  from  at)  overii!ie(i 
stomach  when  the  jjeristalsis  of  di^^^stion  Ik'^os.  'i'hi.'^  latter  form  (Krurs 
soon  after  the  meal  id  finiiihed  and  the  f<Kxl  is  Imt  slightly  changed.  It 
is  Ijest  met  by  a  reduction  in  the  quantity  f^ven.  To  Ije  ditferentiated  . 
from  this  is  the  spitting  up  or  votnitiufj  of  .sinir-smelling  fluid  or  cunia 
which  takes  place  after  difr^stion  is  under  way.  This  may  Ik-  at  first  ■ 
of  smaller  or  lar^^r  (|uantities,  but  there  is  a  ten<lencv  for  the  amount 
to  increase  and  to  contain  mucus  from  the  stomach.  This  is  very 
commonly  due  to  too  much  fat  in  the  footi  and  is  Ix'st  treateil  by  a  sharp 
retluetion  in  the  fal  percentage.  In  other  cases  too  much  sugar  may 
Ik*  proiluctive  of  the  same  difficulty  and  thi.si  nmst  Ix*  Icssenctl  in  amount, 
Spittiug  up  and  vomiting  shouhl  always  receive  iniuieiliate  attention  and 
not  be  allowcfl  to  continue,  for  not  only  has  the  habit,  wlien  once  estab- 
lished, a  tendency  to  continue  or  return  upon  slight  provocation,  but  | 
the  underlying  causes  soon  lead  to  disturbances  of  the  gastric  mucosa, 
as  e%'idenced  by  the  iiicrciLse*!  secretion  of  mticus.  Having  cfjrrected 
any  discoverable  faults,  one  or  two  teaspwufids  of  lime-water  given 
shortly  before  each  fivding  is  a  helpful  measure.  This  is  rather  more 
effective  than  increasing  the  amount  of  hme-water  in  the  fooil,  although 
where  it  already  enters  into  its  composition  it  may  l>e  raiseti  temporarily 
fnnn  5  per  cent,  to  1(1  per  cent. 

Habitual  Constipation. — An  infant's  Imwds  should  move  at  least 
once  daily.  When  thi^  is  not  the  case,  the  infant  is  liable  to  be  uncom- 
fortable, restless,  and  to  sleep  badly,  even  if  it  does  not  present  worse 
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iptoms  of  colic  ami  flatiilrnre,  iiiul  mea.siiR^s  should  lie  taken  for 
reliff.  Con3tipjition  i.s  the  rule  with  infnnts  feil  upon  contlensetl 
milk  which  is  M'riously  {lefit*ie?it  in  fat,  and  it  may  ott-nr  in  those  given 
mmlificutions  of  cows'  milk  containing;  low  perecntogcs.  and  is  over- 
(imic  Uy  incTt^iLHin^  the  percentaj^fs  of  fut  if  th«\v  »re  Mow  [\\v  nsiial 
whfMhile  :ii'rrapc.^.  Can*  should  Ur  rxcnr-iscd,  howcvrr,  not  la  ^o  Icj  l!ir 
olIiiT  cxtPt'Tiif  and  cxc(?c<l  the  amount  of  fiit  whifh  tlir  infant  can  care 
for  without  disturbance.  But  few  infants  can  take  mon*  than  4  per  cent. 
fal  without  Ironlilc.  It  has  only  roccntlv  Ih'co  ret^ognized  that  (here 
U  uImi  a  fcirni  of  constipation  wllh  ilry,  har<[  stools  ditt*  to  excessive 
tat  in  llie  focwL  If  the  milk  Iiuh  been  stenli/A-il,  chun^'iii^^  to  paytetirixcil 
milk. or,  Iwtter,  if  a  pure  fresh  article  can  be  secured,  to  an  unhcated 
milt,  may  solve  the  ditKeiilty.  Protcids  in  excess,  especially  with  low 
fat.  tuay  give  ri.sc  to  hard,  dryfecrs,  which,  when  broken*  show  a  granular 
siirfaiT  with  small  white  parti<'les,  althoiij^h  it  i.s  |X'rliaps  more  connnon 
lor  tiMi  much  protrid  to  cause  loose,  nndigestcfl,  curdy  stools.  Decrease 
o!  pTntei4U  and  niu<lerate  incresj^eof  fat  will  remedy  this  condition.  On 
the  whole,  however,  relief  of  constipation  ia  most  commonly  achieved 
by  a  judicious  inereajM?  of  Ixtth  fat  ami  prt>teids,  which  increase  the 
uncoiisumed  residue.  (Vjiistipation  slmold  be  n^^anled  na  a  cotiditiifO 
orn symptom  rather  than  a  dtseiise,  and  is  dne  most  eoiomotdy  (o  diet, 
Iw'k  uf  pr*>p'r  Iraininy,  or  to  muscular  inefHcieocy,  Dietetic  ineasuri-s 
bimiU  always  lie  given  a  fair  trial.  Even  young  infants  can  Ik?  trained 
tobvc  Iheir  strxds  a1  rcjgnlar  times,  (ihitcn  sup]x>sitoriefl  or  an  4K-<-a- 
Honal  ^Tiiall  and  simple  enema  are  far  preferable  1o  the  habitual  use  of 
lasiitivf.s. 

Colic.— This  term  is  often  applied  loosely  by  parents  to  any  condition 
wHii'li  causes  the  infant  to  cry  an<l  draw  its  feet  up  toward  the 
dnhmeu.  It  may  arise  frrtni  in.snHicient  protection  of  the  alxlonien 
and  exlremities  from  cold,  hut  is  chiefly  caused  by  iniligi^stion  dne  to 
p»T^sivf  proIeiiU  and  is  aeeompanied  by  flatulence.  It  is  adieved  by 
lirstDi  (he  alMlonien  antl  extremilies  and  stimnlimt  aromatk's  like  dihite 
wann  pcpjiemiint- water;  a  small  enema  is  fret|UcnMy  effeetive.  These 
itfmi  to  further  disUirb  dip.'stioti,  if  given  frcfjueiitly.  The  exciting  cause 
ifttdx*  renioverl  and  thi^  condition  cured  by  the  ri'ductton  of  the  anioiitit 
of  proteifi  (casein)  in  the  food,  or  by  measures  which  increase  its  digest- 
ilnlily. 


STOOLS. 


^    ilnlily. 

^^^^Ble  first  stooln  uf  the  newliorii  infant  consist  of  dark-green 
^^^BfewMnm,  the  aeeumulatcd  secretion.s  of  the  intestinal  tract.  As  the 
I  fiuwfrom  the  mother's  breasts  becomes  cstablishetl,  the  meconium 
ptMi]  in  ihe  first  days  is  n*pliiced  by  bright,  4>range-ye!h)w  ft*ces.  If 
tfcf  luilk  is  scanty  this  nutv  Ih'  ilivsded  into  small,  yellow  ma.s.scs  or 
nakf^,  surroumleil  liy  gri'cii  itincus.  These  small,  ffitty  nias-ses  are  often 
rtii-scaUni  curds  and  much  misun^ler.slanding  thereby  arises.  True,  hard 
1I^Lsa^e  not  fonned  from  bivast  milk.    In  all  tpiestiotis  of  insufhciemy 
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of  breast  milk  and  wfiero  <Usinrl>e(l  stools  are  ropoiiptl  in  ntirsing  or 
bottlf-fc'd  infant-s  tliophy.stfiiiTi  slioiilil  iii-iistupon  hjtviii^  (lie napkins  kt'pt 
for  his  ins[)ectioii  :iiul  lenrn  to  <li,stiiij;iiLsfi  tlic  ilitrcriMil  typrs  arnl  tlnir 
signilicanc?e.  Thus  wt*  dislingiiisli  thr  li^likT  ^rtvn  .sIimiIs  af  iri(li)j;i'stiun 
from  the  small  ami  frtNjut'iit  (lark'^rTvi'ti,  mucotil  .st^Hils  which  show  little 
or  no  milk  rosiihio  arul  indif-ate  retlufe<l  intake  from  whatever  eiiust*. 
If  the  residue  tii  hrea-^t  milk  lie  bright  yellow,  it  is  not  a  fpiesliun  i»f 
iinlijtrustion,  aiic]  with  ineriNLsed  iu^estiun  of  brea^st  itiilk  the  ^'■nrn 
biliverdiri  eoloring  the  inuens  will,  when  mixed  with  mure  residue^ 
appear  in  the  form  of  the  nornial,  yellow  bilirubin  of  the  bile.  'I1ie' 
absence  of  resiitue  in  the  stools  of  bottle-fetl  infants  should  idwiiys  lead 
to  an  investigation  of  t!ie  auioinitM  vvhieh  they  VLV*y  aetiiidly  Ijiksofi;  or 
retaining,  althou^li  the  slinds  ;ire  not  as  typieal  a-s  in  the  nursing  infant. 
What  h;Ls  been  said  of  this  etiaraeteristic  type  of  stools  should  not  bo 
misapplied  to  other  types  of  ^reen  stools. 

The  tiortnal  st(n>ls  of  infants  receiving  cows'  milk  are  yellow^  but 
have  not  the  omn^-  tint  of  the  Ijreast  fetl  Wlien  i>ther  siibstanee,* 
are  added  to  the  diet  the  color  ts  often  itinnenee<S.  Cerlain  infant 
foods,  especially  when  ji;iven  unmixed  with  milk,  pive  their  own  ohar- 
acteristve  stools.  Imjierial  Gramnn,  Malted  Milk,  and  foods  of  (he 
latter  class  j^ve  dark  or  l>rownish  stools.  Barley-water,  jEpivcn  ahme, 
prodnees  a  somewhat  slJniy  stool,  often  mistaken  for  nuieus,  especially 
when  the  movement  shows  miieilaginons  particles. 

The  distnrlx'd  stools  of  artificially  fed  infants  ap|>car  in  very  variefl 
antl  frequently  mixed  forms,  but  certain  of  the  tyjjes  may  be  men- 
tioned. 

In  normal  stools  it  should  fie  possible  to  spread  the  fecal  matter 
out  by  pressure  with  the  napkin,  tis  n  snMK>th,  homogeneous,  butteryJ 
inas.s.  Too  much  proteid  may  either  produce  constipation  or  diar- 
rhea. If  consli]>atio]i,  the  stools,  esfx^ially  when  the  fat  is  low,  are 
friable,  and  when  broken  ap]X'ar  to  be  made  up  of  small,  whitish 
ffranules,  Ixmse  slmjls,  in  wliieli  the  milk  residue  is  whitish  and  in 
small  flakes  or  masses,  are  usually  denominateil  curdy,  even  when  these 
sm»K>th  out  readily  and  are  soluble  in  ether,  showiiij;  them  to  lie  mainly 
■fatty  masses,  although  the  condition  is  caused  usually  by  proteid  indi- 
gestion. 

True  curds  are  firmer,  and  the  most  typical  tire  rounded,  tough 
masses,  yellow  on  the  surface  and  white  witliin,  somewhat  resembling 
grains  of  Indian  eorth  These  are  funned  in  tlie  stoniach,  where  the 
coagulation  of  the  milk  takes  place,  by  the  shrinking  of  eonsiflerable 
ma-sses  of  the  ilenser  prr>ihiets  of  paracasein  widi  aciils,  which  the 
stomach  fails  to  ili^est,  and  are  passiHl  4>n  into  liu'  intestine,  where  they 
cainiot  be  disintegrated  and  act  as  distnrbiujE^  fort^ipn  bodies.  They 
presnp|M>se  a  relative  excess  of  ac]4iity  in  the  stomach,  and  may  lie 
Iiroiight  about  by  (a)  the  presence  of  lactic  or  other  aci<ls  forme*!  in, 
but  tiol  seereteil  by,  the  stomach;  (b)  lactic  aci<l  in  the  milk  which  has 
been  allowed  to  Ijecome  slightly  sour  either  before  m'  after  mmlification; 
(c)  hypersecretion  of  liydrtH'hlorie  acid,  the  totnl  acids  present  forming 
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^liT  favciriiifj  rirciimstances  riior*»  lar^:-  ami  tough  nirtls  than  the 
Mumm-ii  run  diu^L'st.  Thi'se  fonnations  can  Ih"  |jrt'Vfnti.'t!  liv  jicptoni- 
uilion,  or  \>y  the  ailililion  of  ;ilkalie.s  wbirli  nt^utralizc  aiiv  afiil  in  tlie 
^  milk,  or  arids  vvhk-li  mjty  \)v  prost-iit  iii  the  .stoiiuu-h  wht'ii  the  nulk  is 
H  ingestixi,  ftnJ  alscjilclny  or  prevent  the  artiun  of  iviinrl  ami  of  tl»e  hydro- 
chlorif  at-id  sul.Ht;inicnily  srcrvleil.  THhor  coiilrilaitorv  inrasmv.s  ai-e 
tlip  u."^^*  tif  a  fn'-sh  milk  kopt  pR)|XTly  ruolt-il;  pjistfuri/alioii,  which  kills 
iM'tif'atnd-foriTiin^  haH^ria;  further  dihition  of  the  milk;  oihI  the  use  of 
gniel-.  as  nir-chaiueal  attenuaiits  of  the  rurd. 

Gteen  Stools. — No  very  satisfactory  Pxplariation  of  the  green  stool  has 
\nxu  ii'lvanceti.  'llie  color  i:^  due  to  tin*  fhaiigiatj;  of  taliruljiit  to  hili- 
vrnliii  io  tilt'  iiiti'-stiiii.'  muter  clistiiHieil  coniHtiotis.  A  sharp  clislJiirt'ion 
in  prognostic  value  .shoi,ili)  he  marlc  helwecn  a  fair'ly  wcll-digcstcd 
\Am\'  movement,  which  lurii.s  ^recii  on  t!ie  surface  (juickly  on  exposure 
In  the  air.  even  before  the  dia|H'r  is  removeil,  and  the  all  ^reen  or  ^en 

Iaiid  while  y-tiMils.  Tlic  former  (yelh>w  tunnri^'  preen)  aiv  much  more 
fiivnml^e.  Stiw>ls  priMluced  hy  calcnnrt  are  often  mreeii,  this  C4>lor  dis- 
■Mpetring  as  stxin  a;5  the  a^'tion  of  )hc  drup;  U  at  an  end.  (rrcen  stools 
menweur  in  epidemic  or  endciinc  form  in  wards  of  instiUitiony  earing 
fnr  lH>iUe-fcd  infants,  ami  they  are  prol>al>ly  tliie  to  infretion  liy  s]>veial 
iKtiTiu.  The  same  prohaltly  is  true  of  the  green  st(X>ls  of  summer 
(fiarrlica  which  are  of  pri>tean  form. 

Fstty  Stools. — Excessive  fat  in  the  fiKwl  may  cause  loose  stonlfi,  which 
tiiiiyevai  have  a  preasv  appearance,  oi*  large,  hard,  dry  stools>  More 
fni^iwutjy  they  are  .sour-stiielliii^,  yeltow,  greenish-ydlow,  or  even  green 

t*loi'h,  liavini;  the  cunHed  ap[warance  of  scrambled  egp,  and  may,  if 
rt'iilimiril,  contain  mueus.  Ivxeess  of  suj^ar  may  at  times  be  rcspon- 
nlilc  fnr  a  similar  condition.  In  certain  cases^  where  the  intestinal 
%^tion  and  absorption  are  at  fault,  lar^,  P!i"'*y'  putty-colored  move- 
Rit'iiL-i  iin*  passed,  with  a  pecirliar  odor,  whirli  is  often  anmioniaeal. 
IVv  contain  an  excess  of  fat,  which  shonlil  he  rethiced  in  the  food,  and 
sniull  i|(w«'s  of  sodium  phosphate  {()..'12.")  to  (>.(i5(igm.  [gr.  .'>  to  H)]  t.  i.  d.) 
pien  ti)  rc-esftablish  proper  hepatic  secretion.  In  ohler  children,  upon 
«*nnpwhat  mixetl  diet,  espceifdly  in  those  showinjij  the  large  abdomen 
WiJ  other  -signs  of  rachitis,  the  odor  of  the  stools  is  often  very  fonl, 
filling  the  n>om.  Ucstrietitm  of  the  did  (o  milk  alone,  and  the  use  of 
*"tiic  intestinal  di.sinfeetant  such  as  salol,  gr.  3,  fonr  times  a  ilay,  will 
"[ten  pri*\e  effective. 

Mucous  Stool*.-— Mueus,  to  some  extent,  is  an  integral  ])art  of  all  fecal 
imvrtncnts.  but,  when  thoroughly  ineor])t*rated,  d<K'S  mit  appear  as 
■^di.  It  ap]jt»ars  In  excess  in  most  c(mdItions  of  [inflon^^i  irritation, 
»itt'tliiT  from  tlie  ]>resenee  of  hant,  fecal  masses  or  from  fanhy  <ligesLion 

llr  tMtestinal  contents. 

V»tery  Stools.— Thin,  loose  stools  of  a  yellow  color  are  seen  in  the 
^lia-irlji-iL^  of  summer.  Profuse,  waterv'  s(o*>ls  containing  only  occa- 
'iiHifll  (lakes  of  mucus,  llie  so-called  rice-water  stools,  i'liaracteii'/e 
ibi'  iatenst^  fonn  <*f  intestinal  poi.s<ming  by  toxins  of  bactcriul  origin, 
*'hieh  eonKtitute^  a  true  cholera  infantum. 


154 


JSFAXT  FEEDING 


Bloody  Stools. — Blood  may  appear  not  infrequently,  and  varies  eon* 
sitk-nilily  in  its  iinpurt,  A  hanl^  constipated  movement  may  !>e  strcakrd 
with  (>riylU  bli>ad  from  a  stiiaU  tear  of  {\\e  anal  mucous  membrane. 
SiK-h  streaking  in  nursing  babies  without  temp<"rature  docs  not  oftea 
reenr  after  a  tutxleratc  dose  of  castor  oil.  In  severer  intestinal  eon-!- 
dilions^-olitis^  ileocolitis,  and  certain  epidemics  due  to  l)acteria  of  llie 
Shiga  j!;rfnip — hlood  i.s  iKThups  even  more  liable  to  upjiear  in  the  stnola 
as  the  result  of  iritense  eon|p\stioii  of  the  mucosa  than  of  aetijnl  ulcera- 
tion. Hemorrhoids  are  .^ddomseen  in  infancy.  Small,  bleeding  polyp* 
are  of  occasional  rjceurrenee.  It  should  never  l>c  forgotten  that  small, 
frpf|uent  stools  of  blood  and  mucus  only,  passed  with  Htraining^  pi>int 
strongly  to  intussu^iception. 


FEEDING  IN  DIPFICULT  CASES. 


d 


\Vliile  some  childnm  ^vill  thrive  upon  almost  any  kind  of  feeding, 

and  the  majority  of  the  others  iijxiii  earefidly  adjusted  fonuuhi'  of 
modiKei!  cows'  milk,  there  still  renuuns  a  mixed  clasps  which  trj-  our 
kuowled^*  and  ingenuity  to  the  utmost.  A  few,  veiy  few,  indeeil,  are 
disturlH^j  by  small  <|uai]tities  of  cows*  milk,  or  seem  to  be  unable  to 
di^st  enough  to  enable  them  to  sec-ure  proper  nutrition,  and  diese  are 
lietter  wet-mirsei!  if  practicable.  lint  this  view  of  the  case  siionUi  not 
be  assumed  li^jhtly  or  without  intclli^'ut  trial,  since  the  vast  majority 
of  thoj3e  who  eorae  into  our  builds  in  this  apparent  condition  are  the 
wrecks  left  by  igtioraut,  inju<tirious,  and  nnscientific attempts  at  feetling, 
wliich  have  so  derangcil  their  dijy;estions  that  formwhe  suited  to  a  normal 
infau*  of  that  Jij^e  aiv  not  tolerated.  This  is  the  class  which  has  caused 
most  of  the  dissatisf action  with  percentage  feeding,  b*>euuse  the  stt>ck 
formulic  fail  in  the  majority  of  itistances  wheu  applied  to  these  difficult 
eases.  The  moreilitferent  kinds  of  infant  fotxJs  which  liave  been  trie<l  in 
rapid  successioi*.  and  the  greater  the  actual  or  relative  loss  of  weight  die 
infant  has  sustained,  the  more  difficidt  the  problem.  If  the  practitioner  will 
always  start  u|>on  the  principle  that  no  infant  whose  pen-enta^  feeding 
is  begun  at  any  time  later  than  birth  will  Ir*  liable  to  digest  the  formulw 
laid  down  for  the  aj^'  at  which  such  feeding  is  begun,  but  thut  he  must 
start  with  a  weak  formula  which  can  l>e  brougbl  up  more  or  less  rapidly 
to  stronger  ones,  the  most  frequent  source  of  failure  will  be  avoideij. 
Furthermore,  practically  all  infants  who  have  been  variously  fed  In'^fore 
coming  into  our  han<ls  had  l>est  be  considered  as  having  iiisturl>e<l 
digestions,  which  nmst  \k-  restored  by  beginning  with  easily  digesl(^l 
mixtures  Iwfore  higher  ones  can  Ih*  attnincil  to.  A  full  historv  should  l>e 
secured,  in  such  cases,  of  the  previous  attempts  at  fee<ling,  the  pn>- 
portions  of  the  ingredients,  the  quantities,  the  daily  numl>er  of  Wtles, 
the  inter\'als  eniploye<l,  and  of  the  Ix^havior  of  the  infant  with  the  various 
footis;  esfxx-ially  with  referimce  to  .sltH'p,  and  to  the  ra-currence  of  vomitings 
colic,  and  the  appearance  arul  frequency  of  the  stools.  Hy  such  mean* 
only  are  we  in  a  position  to  discover  the  underlying  errorSj  and  to  avoid 
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'  them.    Maiiv  iiifaiil.s 


(Itt'lartHl  to  h 


^ 
^ 


ronlinuing  or  duplicating  them.    Many  iiilaiils  are  dttiareil  to  \ye  iinahie 

tu  tligt-st  rows*  milk  when  the  diffieiiUy  \iiiH  ile]>einleil  iijm>h  too  high  fat, 

nr  lo*>  high  protL'id^or  too  mnt'h  of  botli.     In  reuhly,  suitaljle  mo(JiHca- 

tioTis  of  cows'  milk  give  the  best  result-s  in  the  vast  majority  *vf  eases. 

Our  first  care  must  l>o  to  restore  tligestion.     To  tbut  end  the  r|uant)ty 

iif  rneh   feetlirij;  and  the  interval  Ix'twt^ei)  fi-ciliiif^s  im.ist  lie  r!iit»rully 

n'ifiilalwl.     If  the  infant  \\iis  heen  ijiven  the  htittk-  irrepularly  or  every 

twi>  hours,  l!ie  interval  .shtniid  he  inereiuscfl  to  at  lea.st  two  and  one-half 

buurs;  or  l>etter,  every  three  hours,  espeeiully  if  tiu'  <'hilil  liiis  parsed  the 

m"  of  three  or  four  months.     Frecfiient  night  fcxtlings  allow  no  period 

i>[  riwessarv  tfiit  to  the  digestive  organs. 

WhiTi  the  distiirhanee  is  recent  or  the  development  fair  the  <juantity 

given  may  be  detemiined   hy  the  age  (see  p.  142),  but  infants  who  are 

mnsidefahly  under  weight  are  In  danger  of  !x*ing  overfei!  iii  amount. 

One  often  sees  infants  of  five^six,  or  more  mouths^  who  wtill  weigh  only 

aljoul  seven  or  eiglit  pounds,  .scareely  more  than  their  birth  v\('ight. 

TIrsf  sliotiM  neither  reeeive  the  quantity  laid  down  For  nornnil  infants 

of  their  months^  nor  the  smaller  amount  whieh  a  normal  ir^fant  of  their 

^_   wvight  would  \f^  given  during  the  firtit  fevs^  weeks  of  life.    U'he  stomach 

^B  bus  grown  somewhat  in   its  normal  capacity,  but  ha=i  either  suffered 

^m   'lilalation  fmm  overfeeding  or  is  (Mr>nfronteil  with  thnt  danger,     Over- 

^H   tilling ft-ill  often  defeat  the  exj>eetation.s  from  careful  nujdifieation  of  the 

^^IkkL   a  mean  must  Ite  struck  la'twcen  the  age  and  weight,  anrl  experi- 

^"    «BW teaches  us  that  this  is.  for  such  an  infant,  from  tliree  to  four  ounces. 

i^uch  infants  are  often  ravenous,  having  ^^ecured  liltle  nourishment  from 

tV'fiiotl  which  has  l>een  ingestwl,  but  has  n(»t  been  assimihite<l.     When 

iW  ififanls  are  placetl  u[K)1i  low  fomiulic  and  reduced  t|nantities  their 

ipparent  hunger  may  continue,  but  may  be  dii^regarileil  until  indications 

"Tpw  showing  that  l)ettcr  digestion  is  establii^hed.     \Vhere  we  have 

WWMi  to  lielieve  that  the  previous  difficulties  with  the  digestion  of  milk 

tuvf  arisen  from  too  strong  fonnuhe  or  when  Iw-ginning  milk  feeding 

fur  tlie  first   time,  we  shoidd  always  l)cgin  with   a  low  formula  or  a 

iniituTe  which  we  are  reasimably  sure  is  within  the  digestive  power 

^m     *»  the  infant.    These  infants  rarely  do  well  at  first  with  a  fat  jxrcentage 

^P    foon- than  twice  that  of  the  proteids,  su<'h  as  those  made  fmm  the  top 

f        Uf  of  thr  b4>ttli',  15  ounces,  or  an  S  percent,  top  milk:    fat,  l.tX);  sugar, 

!         "'*.  [>foleifls.  0.'»t»;  or,  fat.  1.50;  sugar,  (U)0;  proteids,  0.7.>.     Often 

I        >Jmilftr  diliilions  of  a  G  per  cent,  top  milk  (20  ounces  frtim  bottle)  are 

^«tcr  tn  iK'gin  with:  fat,  0.75;  sugar.  0.t)0;  proteids,  0.50;  or  fat,  LUU; 

I         ^jwr,  iiXIO;  proteids,  O.fiT)^  etc.     While  with  mantsmic  infants  whose 

pimrrH  rif  absorbing  fat  are  notably  [>onr  anfl  in  vnmifing  cjust^s  dilutions 

"^  plain  milk  at  first  succeed  the  best:  fat,  0,50;  sugar,  ti.OO;  proteids, 

""V);  fat,  0.75;  sugKr,  0.00;  proteids,  0.75,  etc.     These  cases  have  less 

tnwhh'  with  the  sugar  than  with  the  other  elements,  and  it  shoulil  never 

w  omitted    in    these   fonnuhe.      Either  alkaline   diluents    or    plain   or 

ilt-^triniTtnl  liarleV'Water  may  be  used.     Hut  the  latter  is  |>erhaps  more 

'"mmonly  s«c<'essful,  although  if  one  plan  fails  another  may  give  gooil 

w^ultt.    The  j»an'nts  should  be  made  to  understand  at  the  outset  that 


150 


mFANT  FEEniNG 


our  first  aim  is  to  establish  normiil  (Iip;ostion  of  low  formuhiE't  a-s  showTi 
by  the  liisappcaranre  of  voitiitinj;  ami  onlir  nrnl  by  X\w  n'tiini  of  tlie 
stools  to  a  [iiore  normal  rulor  ikuI  con.sislt'iK'j.  To  this  end  u  regular 
inspection  of  the  stools  is  even  moro  im[)ortant  than  smtig  the  itifanl 
itself.  The  securing  uf  an  immediate  ^uin  in  weight  docs  not  compare 
in  importance  with  this  iniprovj-nient  of  tin'  symptoms  and  stools;  and, 
although  systematic  weijuliin^  should  l>c  earrini  on  for  ihr  guidance  of 
the  phvsieian,  too  much  anxietv  .shonld  not  Im'  felt  over  a  staitioiiarv 
weight  or  even  the  further  loss  of  a  few  oum't'.s  during  tlie  first  few  days 
of  the  adjustment  period,  provided  tlie  symptoms  of  di^»tion  are 
unproving  w\{\\  le.s.s  restlessness,  less  (lalulenc-e,  more  ga,strie  tolerance, 
and  better  stools.  'J'he.se  low  proJeid  pereeuta^^'s  .should  not  l>e  too 
long  eontiuued.  It  is  as  seriou,s  an  error  to  pjTsist  tixi  liin|T  in  the  use 
of  low  formulie  as  it  is  to  begin  with  tliose  thiit  are  too  hij^h.  Just  as 
soon  as  improvement  in  the  symptoms  is  manifest  the  strcMigtb  of  the 
food — \.r.,  the  amount  of  milk  or  top  milk  in  the  formula — should  lie 
pu^shed  gradually  forward  and  in  due  time  a  ^ain  in  weight  will  l»e 
innuf;urnted,  reinrmberiii^,  ln>wever,  tluif  It  \s  a  )::rolden  rule,  wlirn  an 
infant  is  gaining  sulisfaetorily,  to  let  well  enough  alone  and  to  jxjst[]<Mie 
ehau^^es  until  they  are  clearly  indicate*!.  It  requires  careful  judgment 
at  times  to  determine  whether  an  infant  rerpiires  more  in  cjuantity  of 
the  same  formula  or  the  same  t|Uanttty  of  a  higher  formula.  The  slool"* 
may  here  be  our  best  imiieatiim.  If  despite  eare  we  overstep  the  limits 
of  digestion,  or  there  is  disturbance  from  any  other  cause,  we  should  not 
hesitate  to  sharply  cut  down  the  strength  of  the  food,  which  may  Im?  again 
gradually  resttn-eil  as  conditions  improve.  The  mistake  .should  not  \ie 
made,  on  the  other  hand,  of  changing  the  food  too  often,  for  slight 
di.sturbanees  do  not  always;  indicate  a  change,  since  the  cause  of  the 
difficulty  may  Ix*  found  upon  investigation  to  be  due  to  carelessness  in 
the  pre]jaration  of  the  food,  to  dirty  or  cold  bottles,  or  to  disregwnj  of 
instructions  concerning  feeding.  The  successful  management  of  difHeull 
eases  comes  partly  from  experiencc\  hut  is  also  de|X'tulent  largi.'ly  iijjon 
the  amount  of  intelligent  study  and  careful  supervision  of  the  ease. 
After  investigating  the  pre\'ioUH  management  of  the  infant,  we  sliould 
endeavor  to  form  a  definite  plan  of  action,  base*]  upon  the  information 
which  we  have  secured  and  the  apparent  indications,  and  tins  plan 
shonUl  be  fully  tested  before  adopting  another.  The  plan  which  we  miopt 
may  l>e  one  that  may  liave  l»een  tried  lK'h*rc,  strip[>ed  of  its  grf»>w  and 
palpable  errors,  or  it  mny  l>e  an  entir<.'ly  diJl'erent  one;  but  everything 
which  we  do  should  have  a  distinct  reason  and  purpo.se;  not  with  the 
forlorn  hope  that  anything  which  is  dilfiTcnt  may  hit  the  mark.  If 
any  one  plan  has  hei-n  previously  trini  for  some  time  a  radical  change 
may  Ix*  crowned  \y\\\\  success.  This  is  es])tx-ially  true  in  \'omiting  eases. 
It  is  a  gmMl  rule,  upon  a,ssuniing  the  care  of  a  new  case,  ami  alwaj-s 
when  beginning  a  new  line  of  fce4ling,  to  start  afresh  by  clearing  out 
the  bowels  with  calomel  or  castor  oil.  Sucking  nipples,  "pacifiers/' 
or  "comforts"  are  fre^pient  appurtenances  of  these  eases,  and  should 
be  unqualifiedly  condemned  and  their  use  stopjH'd,     They  overtax  tlie 
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salivary  glunils,  favor  the  ron(iniiance  of  vomiting,  are  iinhygicnir,  and 

intftxluc-e  (lift  and  baftoria  into  thp  alimentan'  tract  besides  inaugurating 

nA  train  of  mrjsl  nnik-sIraUe  hiibils.     Such  Infants  nuiiiit  W  umlt'r  dose 

•  bbsurvatioii  for  a  linio.     The  mother  should  understand  that  a  i5ingle 

fooi)  prt'stription  will  not  dispose  of  the  matter.     Not  only  will  some 

changes  and  variations  probably  l>e  necessan'  before  the  combination 

i>  fiKuml  upon  which  the  infant  doea  best;  but  once  found  this  cannot 

bo  conlitiued   indefinitely,  but  must  l)e  altere*!  from  time  to  time  as 

bivpmveii  ttigestion  and  assimilation  allow  uy  to  do  so.    Many  of  these 

oisfs  fall  into  two  groups  in  ^\'hich  the  sym])toms  are  either  chiefty 

pastrie  or  chiefly  intestinal.    Tlie  fomier  Inn-e  a-s  their  prominent  symp- 

ioms  vomiting  or  habitual  spitting  up  of  their  fiMjd;  the  latter,  eoltt- 

cmclations  of  gas,  furred  tongue,  flatulent  i]i,stentiun  of  the  abdomen» 

OMislipation,  or  frequent  l*Mise  stools  which  may  contain  mucus. 

Tontitin^  Cases. — Vomiting  which  ha«  become  liabitual  often  proves 
tbf  most  difhcult  obstacle  to  overcome,  as  it  prevents  the  retention  of 
aMjflicient  quantity  of  food.     If  the  di.slLirlmiice  has  Irt-en  very  marked, 

I  it  may  l»e  wi.se  to  stop  all  other  foo<!  and  rest  the  digestive  organs  by 
^ving  only  4le\triniKefl  barley-water  for  one  or  two  days,  and  then 
b(^u  by  adding  a  teaspooixf  ul  of  milk  to  each  bottle,  promptly  increasing 
ihe  amount  abided  na  it  is  tolerated.  Daily  lavage  of  the  .'^tonuieh  for  a 
lew  days  may  l>e  neecssarj'  at  the  out.set^  especially  where  there  is  much 
mirus.  In  some  of  the  worst  eases,  having  washed  the  stomach  once 
each  (lay,  the  food  must  be  given  at  all  the  feeding^  by  the  .'itoniaeh 
lubcand  funnel  (gavage)  and  will  only  be  retained  when  so  atlministered. 
h  is  important  to  pincli  the  tube  wlien  it  is  removed  and  nillidraw  it 
quirWy  so  that  no  fooil  will  Ix-  depositctl  in  the  pharj'nx  to  invuke 
pgpa^  and  vomiting.  Whey  is  often  well  borne  when  other  foo<l  is 
^amiled,  possibly  iK'cause  of  its  low  fat;  but  its  use  alone  should  not  long 
bf  coritinuefh  Kxcess  of  fat  and  sugar  must  be  nvtiidcd,  but  the  necessity 
for  rrtaiaing  these^  especially  the  sugar,  to  .some  extent  must  not  be 
fiir;jotteH  or  the  proteids  will  be  called  upon  to  furnish  body  heat. 
Mam-  ijf  the  artificial  food.s,  which  contain  much  sugar  {.^tjluble  earbo- 
tiitlrale.t),  we  have  come  to  reeogniiic  as  common  exciters  of  vomiting 
and  loose  stools  and  are  to  be  avoide<l  in  vomiting  ease.s.  Firm,  cheesy 
lurnjK  in  the  vomitet!  matter  call  for  incpeawed  alkalinity  or  reduction 
•^ifw:  proteitis  or  al.so,  perhaps,  for  peptonization  of  the  fooiL  l>ihi- 
111  plain  milk  are  the  liest  to  begin  witli.    The  interval  should  not 

W  than  three  hours  for  young  Infants,  and  if  we  keep  the  fat  low 
*niaJltT  iniaritities  of  a  more  coneentratciJ  food  are  more  liable  to  be 
^■laliH'i!  tluin  liirger  ones. 

Intestinal  Cases. — These,  as  stated  alwve.are  UHiially  distinguished 
I'v  thp  (K-eurrenee  of  colic  and  tympanites,  with  constipation  or  curdy, 
l""*  mnvcmenls.  These  ly(H\s  almost  always  arise  primarily  from 
dirtjrtiliy  with  the  digcstinn  of  tiie  proteids  or  more  specifically  of  the 
i3Lyin  i»f  t^ws'  milk,  which  calls  for  reduction  in  its  amount  or  measures 
»bich  will  add  to  its  iligestibility.  Orrlinarily  relief  is  best  effected  by 
further  dilution  of  the  milk,  allowing  the  stomach  to  perform  more 
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thomiighly  its  part  in  digt'.stinn  and  so  lessening  the  biinlen  falling  upon 
the  intestine.  To  be  effectivOt  as  in  all  cliange^  in  foofl  to  meet  special 
syniptonL'i^  the  rt'duction  shoviliJ  bo  a  radical  one,  with  sulisecnient 
^raihial  iiK-rease.  'I'heye  ehildren  usually  digest  tlieir  proteids  better 
in  the  preseiu-e  of  a  fat  pfifeiitjigc  twice  to  thnv  times  tfmt  of  tlie 
proteids,  which  are  alioiit  the  normal  proportions  in  breast  milk.  Lower- 
ing the  proteitl.s  in  this  ehuss  does  away  with  the  eolie  and  flatulence  in 
coii-stipated  cases  and  the  indigestion  which  leaels  to  diarrhea.  Inereas- 
u\^  the  fat  rt'lieve-s  eon.itipation  in  the  former  group,  the  residue  of 
unabsorbed  fat  making  the  stools  aoftcr.  Care  slionid  be  exereisetl, 
however,  not  to  overdo  this»  since  exee-ssivL'  fat  will  distnrb  the  stomach 
and  cause  regurgitation  or  vonjiting,  op  n^ay  l>e  too  laxative  and  cau^ 
Ifmsc  movements.  Few  if  any  infants  can  exceed  3  |«.'t  cent,  fat  during 
the  first  three  to  four  month.s,  or  4  per  cent,  fat  during  the  renuiiiidcr 
of  the  first  year,  without  trouble  ensuing  sooner  or  later. 


OTHER  ACEANS  OF  INCREASING  THE  DIGESTIBILIT7  AHD 
ABSORPTION  OF  PROTEIDS. 


If  a  fair  trial  of  dilution  and  gradual  increase  of  proteids  fail 
to  relieve  the  symptoms  of  proteid  indigestion,  or  their  gradual 
increase  to  a  point  nec€\ssary  for  nutrition  be  folio wctl  by  a  return  of 
the  dilficnlty,  dtJier  measures  may  l>f  arloptnl.  The  most  recent  is 
that  of  "split  proteids,"  or  the  cmployinent  of  whey  as  part  of  the 
diluent  of  a  rich  top  milk,  so  that  with  a  suitiible  amount  of  fat  there 
shall  be  but  a  jtmall  amount  of  casein,  the  remainder  of  the  proteid 
required  beinjj  made  up  of  the  soluble  proteids  of  whey.  The  use  of 
dextrinizcd  barley-water,  which  furnishes  some  absorbable  vep»table 
proteid.  may  pnn'e  especially  successful  in  tlie  intestinal  \y\ye  of  eases. 
Peptonization  may  also  senv  us,  althong(i  less  cffcclii'C  in  the  intestinal 
than  the  gastric  class.  The  influence  of  alkalies,  lime-water,  And  bicai^ 
boitatc  of  soda,  in  pnn'entinp  the  formation  Iiy  the  gastric  secredons  of 
denser  and  less  easily  diji;este4l  com|>ounds,  should  also  be  kept  in  min<L 
Although  not  ordinarily  rccomnicndei!  for  the  ffwd  of  infants,  condensetl 
milk,  ix'j^im  with  the  proportion  of  one  level  tcaspoonful  to  four  ounces 
of  w^ater,  will  frequently  be  successful  when  other  effort.s  fail.  It  should, 
of  course,  l»e  increased,  and  in  due  time  ehangcfi  to  mo<lified  milk. 
Favorable  results  arc  more  readily  attained  in  private  practia\  even 
aniiHif;  the  |)(Mjr,  if  reasonable  eiMjjHTation  can  Ije  secnreti  from  the 
parents,  tluui  in  larjije  institutions  where,  especially  when  crowdeil  and 
the  air  space  per  infant  icss  tlwn  U)00  to  1200  cubic  feet,  infants  under 
six  months  of  age  show  a  laffje  mortality.  f)ne  inijiortanf  factor,  at  least 
in  institutions,  is  probably  "cro\v«l  jioijiotiinj;.'*  fr^lnl  which  authorities 
on  rnililar)'  matters  state  thiit  even  si>ldicrs  ur)  the  march  are  liable  to 
suffer,  although  in  the  open  air,  if  allowed  to  retain  close  formations. 
Some  of  the  worst  eases  of  malnutrition  will  not  thrive  on  usual  modifica^ 
tions  of  milk,  and  show  continuous  loss  of  weight  and  rerjuirc  sjjeclal 
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'S  to  stay  the  loss  and  tr-estjiblisli  ;i  gain.     '\\t  llifsi*,  psppciully 

(here  be  vomiting,  whey  may  be  j^iven  for  a  few  days,  hut  it  must  not 

t'ontinupil  too  long  alone.      Better  still  is  whey  with  the  white  of 

,e  fresh  egg  to  eaeh  10  to  l(»  ounces,  ^^traineii  and  salte*!.     Impcjrtant 

*ljiim'Ls  in  the  trentnient  of  these  especially  dUfittilt  ea^stv^  are  htpiiil 

pt-ptonoids,  .xs.S'j,  with  caeh  fee^ling,  which   s<»rvcs  mure  to  stimulate 

aUsotption  than  to  furnish  nourishment.     Difficulty  in  proteid  digestion 

<i{  even  sinaH  amounts  of  ea.sein   i.s  often  as.siste<l  hy  elixir  Inctopep- 

tiiw,  15  to  20  drop-s  in  each   Ixittle.     A  tcnip<jrarv   n^spi^e   from  loss 

uf  weight  and  a  slight  gain  whicli  may  Ik-  eontiiuinl  hy  careful  feed- 

iiiR  an*  sftnietimes  elfecte<.i   hy  protonuc-lein,   U.tH*-0*l2  gni.  {^r.   1-2), 

four  times  a  day.    Onee  started  upward,  these  malnutrites  must  be  most 

can-fully  guardefl  from  up^setii.    Partial  breaat  feeding  may  l>c  their  only 

aiviition  in  institutions,  even  if  but  a  few  daily  nursings  can  Ix*  seeun^L 

.Sonnal  development  flemai ids  projXT  amounisof  fat,  sugar, antl  proteids; 

Ut  diildren  whose  digestions  have  been  long  disturl>ed  vary  greatly  in  the 

anjountd  of  each  wliich  they  ean  projierly  eare  for;  so  that  while  our 

aim  is  lo  get  the  elements  hack  to  S4>mewhere  near  usual  proportions, 

wheti  it  can  be  safely  dotie,  the  fotxl  of  many  of  thest^  children  must 

differ  considerably  front    that   of  the   average   child.     Widi  digestion 

RstomJ  and  a  proptT  amount  of  fiKxl  for  their  indiviiluul  re^juirements, 

gain  in  weight,  although  often  long  delayed,  will  surely  come. 


PEPTONIZED  (PAKGREATIZED)  MILE. 

rpptmiization  hiis  two  piirpt>ses:  to  increase  the  tligestibility  of  mitk^ 
iiul  lo  increase  the  amount  of  its  ca-sein  which  the  child  can  take  without 
rfiaturbanee.  The  usual  peptonizing  tulies  contain  5  grains  extraetiim 
pftnrH^atis  and  ITi  grains  sodium  bicarlxjnate.  'i'he  process,  therefore, 
i*anHlogou.s  to  intestinal  digestion  in  an  alkaline  medium.  It  is  ehicHy 
iLvfiiJ  where  the  difficulty  is  gastric,  as  it  predigests  more  or  less  of  the 
f^scin,  transforming  it  into  non-eoagulable  albumoses  and  peptones. 
B'll  wiiether  more  or  less  of  the  casein  is  transformed,  the  alkalinity 
of  ihe  tiiraH»onateof  wKia,  esjx'ciallv  if  it  has  l^wcn  heated,  n-strains  the 
*rtion  of  the  n-nnet  and  acid  of  the  storiiaclu  preventing  to  any  extent 
Af  funiiation  with  the  remainder  of  tough  acid  paracasein  cunls.  In 
^ort,  ptstrie  digestion  is  more  or  leas  cut  out.  With  vomiting  cases 
liiefat  should  !«•  kept  low. 

hbi  nlw)  useful,  diougfi  less  frequentlvi  where  the  trouble  is  intestinal. 
UK!  ili'jgree  lo  whi^'b  the  prcdigestltm  of  the  casein  Is  earned  tlefx-mls 
upttn  ihf  length  of  time  during  which  the  action  of  the  ferment  is  allowed 
•"  mntinue.  Milk  may  then  be  partially  or  completely  peptonized. 
For  young  infants  the  time  should  be  rarely  less  than  twenty  to  thirty 
minute*  to  Ijc  I'H'ertive.  Heating  the  milk  to  the  boiling  p>int  kills  the 
i«t  and  stops  further  action,  Complete  jx'ptonization  of  all  the 
in  mpiires  aU>ut  two  hours  and  is  at  times  necessary.  All  the 
HnliTijr^  for  the  day  may  l>e  peptonized  in  bulk,  or,  what  is  often  better^ 
»  Mnall  portion  of  jjowder  may  Ijc  added  to  the  warmed  bottle  a  definite 
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time  before  each  feeding.  The  contents  of  each  peptonizing  tube  is 
sufficient  to  transform  1  pint  (IG  ounces)  of  milk.  In  peptonizing 
the  total  food  prepared  for  the  day,  if  the  mixture  contains  8  ounces 
of  milk  or  top  milk,  use  one-half  tube,  etc.  In  adding  to  the  bottle 
before  feeding,  use  a  little  more  than  one-sixteenth  of  the  tube  for  every 
ounce  of  whole  milk  or  top  milk  which  entered  into  the  preparation  of 
the  bottle.  Following  this  plan  the  nurse  may  be  directed  to  divide  the 
contents  of  a  peptonizing  tube  into  a  specified  number  of  powders. 
Peptonizing  should  not  be  continued  indefinitely,  else  the  functions  of 
the  stomach  become  weakened  by  disuse.  As  soon  as  possible  it  should 
be  stopped  by  reducing  the  time  five  to  ten  minutes  each  day  until 
withdra\vn.  Peptonization  is  probably  employed  less  frequently  than 
formerly,  as  it  is  often  disappointing  in  its  results  except  in  selected  cases, 
and  it  in  nowise  removes  the  necessity  for  intelligent  modifications.  Con- 
tinued for  more  than  fifteen  minutes  it  develops  a  slightly  bitter  taste, 
which  is  not,  however,  usually  objected  to  by  infants. 

Peptogenic  milk-powder  is  composed  of  pancreatin,  sodium  bicar- 
l)onate,  and  milk-sugar.  One  measure  or  capful  is  required  for  each  pint 
of  milk.  If  employed  for  young  infants  or  those  with  difficult  digestion, 
the  usual  mixtures  advised  are  too  strong  and  the  powder  should  be 
added  to  formulre  suited  for  the  case.  As  pepsin  always  contains 
rennet,  it  will,  if  added  to  milk,  curdle  it. 

WHET  AND  CREAM  AND  WHET  MIZTTTBES. 

Many  infants  experience  so  much  difficulty  in  digesting  the  casein 
of  cows'  milk  in  sufficient  (juantity  to  maintain  nutrition  and  to  provide 
for  increase  of  weight,  that  the  attempt  has  l)een  recently  rtmewed  to 
increase  the  amount  of  easily  absorbable  ])r()tei(l  in  the  food  by  the  use 
of  wliey  which  contains  the  soluble  proteids  of  the  milk.  This  plan, 
which  is  es|x*cially  capable  of  variation  in  laboratory  feetling,  has  been 
called  that  of  "split  proteids,"  although  such  admixture  of  soluble 
proteids  and  casein  exists  in  all  milks  and  in  all  modifications  of  milk. 
It  really  consists  in  increasing  the  amount  of  the  soluble  proteids  in  an 
infant's  food  without  increasing  in  the  usual  proportions  the  amount 
of  casein.  This  may  U'  brought  about  by  using,  as  the  biisis  of  the 
fo(Ml,  whey,  in  which  tlie  soluble  proteids  of  the  milk  have  btvn  largely 
separate<l  from  tlie  casein  by  clotting  the  latter  witli  rennet.  To  retluce 
this  to  a  scientific  basis  it  is  necessary  that  we  should  start  with  a  clear 
conception  of  the  conijwsition  of  wIh-v.  The  following  table  from 
Van  Slyke  gives  actual  analyses  of  whey  made  from  poor,  medium,  and 
rich  milks. 

Whey. 

Fntm  poor  From  imxlium  From  rich 

tnilk  rniiUiiiiing  milk  containing  milk  containing 

3  I>er  cent,  fat  4  per  cent  fat.  5  per  cent.  fl&t. 

Total  .«olid8 fi  s"  fi.9fi  T  as 

Kat {i.-2H  0  30  0.30 

TotHi  protL-ids QM'J  0.H7  1.03 

Supir  and  iisli iVlN)  5.79  6.04 

Water 'ja.13  93.04  92.63 
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From  thi-s  we  may  tltylut'c  tlmt  wliey,  siicli  us  is  made  in  i-hec^e 

Lfiu-torica,  if  prepared  from  a  ;^HKl  average  4  per  tent,  fat  milk,  will 

[ crnitain  a1>uiit  O.liO  percent,  fat,  U.90  [ht  trnt.  pnitcijls,  f)  per  rent,  .su^r, 

aiLtl  IK7r>  percent,  mineral  sails.     Wlieys  prepiired  U)t  home  modifientioii 

show  fonsiderahle  vunation  in  their  eniistituent  jHTet'titagesowin^  to  the 

diiferent  milks  used,  the  tlifft'rent  preparations  of  rennet,  ami  the  nietliod 

employe*!  in  making  the  whey.     Ordinur}'  methotis  j;ive  a  very  cloudy 

wiiey.    Tiiiseloudiness  xa  due  to  finely  div[(k-d  particles  of  the  junket 

t'li)l  (paraeaM'in)  and   mort*  or  less  fat.     WIk'V  made  from  whole  rjiilk 

1  ci*ntain  more  fat  than  that  made  froni  a  itiilk  frtim  \\'hie!i  the  eivam 

.  lixi*n  lan^'i'ly  removed.     The  folh>winfi|  method  is  reeoniimen4led  for 

avuriiijf  a  fairly  fat-free  whey  or  for  making  eream  and  whey  mixtures^ 

Uotbod  of  Making  Cream  and  Whey  SiktureB. — Secure  a  quart  huttle 

(if  pun\  lixera^rv  milk  upon   which  die  eream  has  risen.     Kemitve  with 

ihrChapin  dip|XT  the  npper  5  ontues  uf  the  eream  layer,  which,  when 

mixfd.will  contain  alxjut  20  percent,  of  fat,  and  preserve  this  for  further 

iLv.   Pour  the  remainder  of  the  Iwttle  (about  27  ounces)  into  a  double 

Imilcr,  the  lower  |iortion  of  wliich  contains  tepid  wfater,  and  add  one 

talilcspo<»ifnl  Shinn'.s  liqiml  rennet,  or  one  Hansen's  junket  tablet,  or 

<B|iWblespoonful  of  Wyetli's  htpiid  rennet.     Mix  thoronghly.     Place  a 

mtef^l  diemiometer  in  the  whey,  and  heat  slowly  up  to  ]o5°  F,  ^OS°C,) 

toil*stn>y  the  rennet  ferment,  which  other\\ise  wonld  clot  the  ea-sein  of 

tSe  cream  or  top  milk  when  subsequently  a4hhH|  to  the  whey.    Heated 

licj'nntl  lo;*!**  F.  the  albumin,  part  of  the  :sfJnl)le  proteids,  will  be  coaj^u- 

kteij  arid  the  nutritive  value  of   the  whev  pechicetl.     As  soon  as  a  solid 

mni  forms  ml  this cnjs.swise  into  small  pieces  with  a  table  knife  to  facili- 

inte  Uie  escape  of  the  whey,  and  while  eontlnuing  to  heat  to  155"^  F.  use 

Iht  flat  fif  the  knife  bla<  !e  to  assemble  and  press  toother  the  pieeea  of  curd. 

lliis  increases  materially  the  yield  of  whey,  and  tiic  euni  finally  contracts 

*"i(h  hettt  and   manipulation  into  a  rubbery  lump  the  size  of  the  palm 

"I'lliphanfl.     Strainirijt^  through  a  wire  strainer  now  ^ives  20  ounces  or 

fioTr  of  mwlerately  opaque  yellowish  whey,  upon  which  but  little  fat  ri.ses 

f'n  staiulinR.   Adihn^  to  20  ounces  of  this  whey  varyiiij^  amounts  of  the  top 

■>cninees  uf  rream  (20  per  cent,  fid),  previously  removed,  will  pive  us  a 

*nrsi>f  formula'  suitable  for  most  purpose's  where  eream  and  wliey  mix- 

Umsare  re<|Uired.     Uy  removing  anrl  using  the  top  0  ounces  ( 17  per  cent. 

«t)  or  top  7  ounces  (15  per  cent,  fat),  mixtures  may  be  obtaineil  with 

I  lover  ftti  pf^rccntage ;  or  by  usin^  more  of  these  top  milks  in  the  mixture 

wiesiMuc  amuimtof  fat  with  a  larger  projHjrtion  of  casein  in  the  proleids. 

Wmt  mo  CnKhM  Mixtures,  Made  from  20  Per  Cent.  Crram  (Top  Five  Ounces 
or  OsK.  QuAHT  IkmxE)  a.nd  Twkntv  Ounces  of  Whey  from 
Kemaindeii  op  Bottle. 


Fw: 

ii^upar 
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r«rtt!HLage, 

percontjige. 

Vm. 
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" 
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Barlley  suggests  the  addition  of  the  white  of  a  fresh  egg  and  aUo  of 
a  full  liibU'Spo*:»nful  of  milk-augur  iliiteolvcd  in  the  whey  of  €adi  quart 
hotth  of  milk. 

As  soon  an  digestion  is  re-established  upon  a  whey  diet  a  eautious 
attempt  should  bt*  made  to  adii  to  the  rream  and  whey  mixture  plain 
milk  or  a  larger  bulk  of  top  milk  with  a  lower  fat  content,  in  order  that 
the  stomach  may  again  resume  its  function  of  digesting  c-aseln.  whifh 
alone  supplies  the  form  of  proteid  rec[uired  for  well-rountioU  develop- 
meiu  WIk'v  feeding  at  best  shoidd  be  but  a  temjxjrary  expedient, 
unless  it  is  combined  not  only  with  extra  fat,  but  also  with  inereasing 
quantitie,s  of  c;i-sein  beyond  those  (vmtaine^l  in  tlie  fomiuhe  of  the  above 
table.  Although  invalualile  for  short  periods  in  certain  emergencies, 
tlie  conliruurd  use  t)f  whey  alone  for  long  periods  is  disastrous  if  not 
indirectly  fatal  to  the  infant. 

ij 
CONDENSED  MILK.  ,| 

This  is  eows'  milk  from  which  a  large  pari  of  the  water  has  lieen 
rcmovetl  by  evaptjratioti  in  vacuum  pans,  in  which  boiling  takes 
place  at  a  lower  temperature  than  under  ordinary  conditions,  ^\s 
a  part  of  the  proce.s.s  it  ia  also  steriliKed.  It  may  then  be  sold  in 
bulk  fui*  iimneiliate  use,  or  sealed  in  cans  with  the  addition  of  sugar. 
More  commonly  caue-suf^ar  is  added  as  a  preservative  in  propor- 
tion of  about  six  ounces  to  the  pint  of  eonflensed  milk.  Many  of  the 
so-called  evaporated  creams  are  no  richer  in  fat  than  average  condensed 
niilk.  There  is  no  uniformity  between  the  various  brands  of  enndensnl 
milk  founci  in  the  market.  Illinois,  New  Vork»  Oliio^  and  Ore^Hi  alone 
have  laws  rt^ulating  the  quality.  Elsewhere  brands  are  sold  which 
analyses  show  to  be  evidently  made  from  skimmed  milk.  The  following 
table,  foimdefl  upon  an  analysis  of  "Ha^le  Brand."  is  fnirly  typical, 
furnished  to  Chapin  by  the  United  States  Department  of  Agriculture: 

With  1&      WJlh  13       With  U      With  o       With  7 


Cijirti'  milk 

CondtfDgBd 

(larTA 

]*«* 

I«rl8 
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for 
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w'litet 
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water 
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^^'ImlH, 

T^}^^ 
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S.80 

L4S 

&.82 

6.66 

0.70 

ftiKc      . 

.     l.(W 

O.U 

0,lS 

D.I5 

0.1R 

022 

aa-eo 

WAier    . 

.    2iiAl 

fi^.Ml 

81.U6 

H.12 

ffJBI 

91,18 

Comparing  tliis  \^-ith  average  |x-rcentagc3  of  fresh  cows'  milk»  it  will 
be  seen  that  I^eds'  csliniate  that  one  part  of  condeu?(eil  milk  erniaLs 
about  two  iuid  one-half  parts  of  fresh  milk  is  approximately  eorrwt. 
It  will  also  Ix'  evident  that  when  diluted  with  12  to  115  parts  of  water, 
accordinj^  1o  the  usual  dir^'t'tions,  l>oth  hit  and  proteids  arc  ven-  low. 
But  thes«*  directions  are  only  esceptifinally  followed  by  the  laitv.  who 
more  commonly  put  a  part  or  the  whole  of  a  teaspoouful  of  condensetl 
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milk  in  a  "cupfu!"  of  water  or  even  in  the  usual  S-ounce  feeding  bottle. 
Ilils  would  give  dilutions  of  anywhere  from  1 :  32  to  1 :  64  if  a  teaspoonful 
of  condensed  milk  were  one  fluidrachm;  but  this  is  far  from  the  case, 
the  nscidity  of  the  milk  causing  it  to  adhere  to  the  entire  surface  of  the 
spoon  bowl  in  large  mass.  It  is,  therefore,  very  difficult  to  estimate 
the  amount  used  when  so  measured,  since  the  quantity  taken  up  depends 
upoD  the  individual  and  upon  how  quickly  the  teaspoon  is  transferred 
from  the  can  to  the  water  before  part  of  the  viscid  mass  slowly  drops 
away.  The  bowl  of  the  teaspoon  plunged  into  the  can  and  immediately 
transferred  to  an  ounce  graduate  will  carry  with  it  anywhere  ^m 
4  to  G  fluidrachms.  If  after  taking  up  the  milk  the  spoon  is  held 
oerthecan  from  two  to  three  minutes,  until  the  milk  practically  ceases 
to  drip,  the  amount  so  transferred  will  measure  foij.  This  last  method 
should  be  insisted  upon  when  accurate  proportions  are  desired. 

One  Boch  tcaspnonftil  to  each  4     c».  of  water  (slj   to  Szxzlj)  glTcs  proportloiu  of  1  to  18 

-  "  "  "        3'^;  "         '■  (51J    "  SxxTll])     "  "  1  "  14 
Mi.            u                ..        3      ..         ..          (3jj    u  5xxlT)       "               "             1  "  12 

"      "  "  "        2J4  "         "  (3ij    "  5xx)  "  "  1  "  10 

-  "  "  "        -2      "        "         (5iJ    «  5ivj)  "  •♦  1  "    8 

Boiled  water  shouUl  always  be  used  in  preparation. 

Not  only  are  the  fat  and  protei<ls  lower  in  the  usual  dilutions  employed, 
but  the  fat,  even  in  the  best  brands,  is  too  low  for  continued  use  in 
feeding  healthy  infants;  while  the  protcids  also  cannot  be  raised  by 
less  dilution  to  the  poi-nt  required  for  nutrition  after  the  third  or  fourth 
month,  without  making  the  sugar  excessive.  In  a  word,  then,  condensed 
milk  and  water  cannot  be  made  to  furnish  suitable  proportions  of  the 
elements  for  pro|>er  development.  If  its  use  be  long  continued,  although 
the  infant  may  appear  fat  from  the  assimilation  of  the  abundant  sugar, 
it  will  be  constipated,  flabby,  with  little  muscle  or  resistance  to  acute 
liiseases,  and  will  invariably  show  more  or  less  evidence  of  rickets.  It 
oww  its  popularity  among  the  poor  to  its  cheapness  and  ease  of  prep- 
aration. Contlensed  milk,  well  dilutcil,  often  scn'cs  fairly  well  for  a 
short  time  with  verj'  young  infants  or  some  of  those  with  disturbed 
digpstions  who  require  low  fats  as  well  as  low  proteids,  while  easily 
'iigesting  sugar.  Being  sterile,  it  is  safer  than  other  milk  which  is 
wtainable  on  long  journeys,  or  in  summer  in  the  poorest  quarters  of 
^«iie  large  cities;  but  a  change  should  always  be  made  as  soon  as 
p«w.sil)lc  to  gcxxl,  fresh,  cows*  milk,  rememlwring  that  such  milk  should 
at  first  be  much  diluted.  (See  p.  148.)  When  the  use  of  condensed  milk 
IS  imperative,  the  deficiency  in  fat,  which  is  its  worst  feature,  may  be 

mailc  up  hy  adding  fresh  cream  or  giving  cod-liver  oil.  For  newl)om 
infants,  and  those  of  difficult  digestion,  one  may  begin  with  a  dilution 
"'  1 ;  10  and  increase  the  strength  by  less  dilution  to  1 :  10  or  1:8. 

ABTiriOIAL  FOODS. 

•AS  a  fundamental  axiom  it  may  l>e  stated  at  the  outset  that  no  artificial 
"^  w  patented  food  can  take  the  place  of  breast  milk  or  properly 
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pro]>ortione(l  cows'  milk  for  any  coii.siileruI)lc  ti'tigtli  of  lime  without 
injury  to  tin-  iiifjuil's  iiutntiuiK  I  ilo  not  go  as  far  hh  sonic  and  say  that 
tlii"y  sliuuUl  nt'vor  be  u.ieiL  Many  t>f  tliciii  have  a  phu-e  in  ODierjrcnK'ir.H, 
to  m<H't  rtTtaiii  <lt'(inite  roiuiitionN,  and  al  linifs  in  t-ast-.s  of  difiiriilt 
feeding.  iJut  tht'iv should  ulwuys  U'  in  thi*  mind  of  the  pliysirian  a  clt'sir 
understaiidiiij^  of  the  ])ur{jost"  which  t\\iy\  are  to  si^rve,  and  a  knowJcdpe 
of  wtiat  they  contain.  Notliinjif  is  motv  fraught  with  diaa&tep  lo  die 
infant  than  a  trial  of  (ir.st  ont.^  and  iht-n  anothtT  "infant  fotni'*  in 
rapid  sLK'ccssinn  in  llit'  bhnd  liopt-  that  .some  onr  will  Miftved.  f'oni- 
mercialism  leads  many  a  niaiiutiu-lunT  to  claiin  for  his  partit^nlar  fcMKl 
th«  crt'dit  whit'h  in  it'ally  duo  to  tho  fows*  milk  with  whit-h  it  (s  dilutt-d 
when  prepared  Roughly  speaking,  "infani  foofis"  are  (1)  preparations 
of  starchy  repeals  to  be  added  to  tuilk;  (2)  preparations  of  solnble  carUo 
hydrates  (malt  and  other  suj^ars)  !o  \\q  added  to  milk;  (3)  eereal  staK'hfs 
with  tnalt  and  other  sngurs  mixed  with  pulverized  condeniHxl  inilk. 
Without  the  addition  of  iiiilk  nt-iiher  of  the  Hr.st  two  ela^s.-^es  furnish  the 
materials  for  full  nutritional  development.  The  latter  or  tlnnl  class 
cannot  Ik*  made  to  contain  a  pro(M.T  amount  of  fal,  and  Iuln  many  of 
the  dismlvatUagcs  common  to  eondenscil  milk.  Those  eontaining  malt- 
su<^ar  lar^^y  arc  laxatives,  uinl  while  wr  may  often  avail  ourselves  of 
this  pn>pcrty  by  addint^  them  to  the  food  of  eon?^tipatetl  infants,  the 
same  property  explains  the  loose  stools  04*eiirring  at  times  in  infants  who 
are  ^iven  this  type  of  food,  the  cause  of  which  is  often  unrceo^nizetl. 
While  these  sugars  are  at  times  better  assimilated  than  milk  or  eaiie- 
su^ar»  and  cause  incR*ase  of  w^eight  by  the  prtMlueliou  of  fat,  unless  the 
infant  fotids  are  to  be  combined  with  a  suitable  amount  of  fresh  milk 
they  cannot  he  lonjj  continued  without  ilan^er  of  scurvy  and  rachitis, 
and,  still  more  insidious  because  [HTbaps  e*>neealed  by  t]ie  fat,  a  poverty 
of  tnusenlar  tissue,  due  to  lack  of  suHieienf  protcid  material,  which 
renders  the  child  exceedingly  vnlnerable  to  auy  intert-urrenl  disease. 
Some  of  those  most  used  in  this  ti>untry  are  a.:  follows; 

1.  Chiefitf  uncharufeit  nhirch.  Robinscjn's  Patent  llarKy,  Hiihlieirs 
Pre|>urtul  Wheat,  llidf;e\s  For>d,   Imperial  Grauum. 

2.  Conkiininfj  no  uachanffed  March,  hut  hrtfc  avimi7if,f  of  tiofuhfr 
i-arhoh>/f frails,  (a)  Largely  maltose — ^Mellin's  Food;  (6)  Maltose  and 
other  soluble  carbohyvl rates  phis  evaporated  milk — Malteil  Milk,  Cereal 
Milk;  (c)  Chiefly  lactose — LacCopreparata. 

3.  Contalniuf/  hath  ntu'hamffd  and  rhttn(inl  i^tarrh.  Canirick's  FikmI: 
(a)  Plus  evaporate:]  milk— Nestle's  Food;  {It)  l^r^ly  dextrose  and 
lactose — Eskav's  Footl, 


MILK  LABORATORIES. 


In  many  of  onr  lar^e  cities  there  exist  to-day  milk  hiboratories  w:hirl 
Undertak*'  to  fill  phyMciaus'  prescriptions  for  tlie  feeding'  of  any  par- 
ticular infant  and  to  deliver  each  day  the  requisite  number  of  Uitlles 
containing  the  amounts  and  proportions  onlered  by  the  physician,  rea<ly 
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for  use  during  the  succeeding  twenty-four  hours.  The  milk  used  is 
derived  from  model  dairies  super\ised  by  bacteriologists  and  veteri- 
narians, and  is  produce<l  as  nearly  as  possible  under  ideal  conditions 
for  the  purpose  for  which  it  is  to  be  employed,  every  care  being  exercised 
to  secure  a  clean,  fresh  milk  from  absolutely  healthy  cows.  The  labo- 
ratory does  not  prescribe;  it  simply  fills  the  physicians'  prescriptions 
with  tlie  l)est  obtainable  material,  with  the  nearest  possible  approach 
to  exactness  of  proportions  and  percentages,  and  with  studious  care  of 
each  step  in  its  preparation,  preservation,  and  subsequent  transportation. 
The  following  is  the  usual  form  of  prescription  blanks: 


Per  Cent. 

B-Fst      .... 

Slilk-SQsar          .       ■ 

■   • 

VbcTPCotelds  . 

Cudacgen 

Total  jnoteidB    . 

•      •            1 

TottI  Dolids 

.      . 

Viter 

.      .       -    

100(10 

Remabks. 


Number  of  fccdiuss 

Amuniit  at  each  fuudiug 

Itilkiit's  age 

Infant's  ucight 

Alkalinity % 

llfHt  Ht OF. 


Oidcndfor. 


iwe. 


..1!)0 


Signature, 


While  at  first  planned  chiefly  to  secure  exactness  in  trie  percentages 
of  modified  milk  an<l  in  the  (juantities  furiii.shcd,  tlie  system  has  been 
developed  .so  that  the  physician  may  indicate  and  secure  the  use  of 
either  centrifugal  or  gravity  cream;  alkaline,  cereal,  or  whey  diluents; 
milk-sugaror  cane-sugar,  and  may  even,  if  desired,  include  the  addition  of 
proprietarv-  foods.  The  Iwttlcs  may  be  unheatcd,  pasteurized,  or  steril- 
iwl.as  preferred.  The  necessary  calculation  of  the  re<|uire<l  pn)jK)rtions 
an*  mwle  at  the  lal)oratory.  'I'he  prescriptions  may  l>e  varie<l  within 
reasonable  limits  and  as  often  as  indicated  by  tlie  re<juirements  of  the 
infant  It  has  the  great  advantiige  of  exax-tncss  and  ease  in  varying 
•hn  amount  of  any  particular  constituents  of  the  mixture,  some  combi- 
nations iM'ing  pos.sible  which  cannot  Ik*  secured  in  the  home,  and  it  is 
">n.s«nicntly  adapted  especially  for  the  management  of  cases  of  difficult 
digestion.  It  also  relieves  the  mother  and  attendants  from  all  respon- 
sibility and  lalK)r  in  the  preparation  of  the  food,  and  the  physician  from 
P^'ng  minute  diw^ctions  concerning  <iuantities  and  the  details  of  prepa- 
ration. On  the  other  han<l,  it  ]>resup|>oses  on  the  part  of  the  physician 
an  a«;urate  and   complete  knowlcilge  of  the  exact  percentages  anil 
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constituents  of  the  food  which  will  be  best  adapted  to  the  particular 
case  in  hand.  It  is,  therefore,  suited  especially  to  the  uses  of  the  men 
already  well  trained  in  the  principles  of  infant  feeding,  and  has  been 
employed  successfully  in  many  thousands  of  cases  when  intelligently 
directed  by  the  physician,  upon  whose  wisdom,  in  the  main,  the  results 
depend.  Such  feeding  is  naturally  expensive,  costing  usually  thirty  or 
more  cents  per  day,  and  is,  therefore,  available  ordinarily  only  for 
well-to-do  people.  The  objections  and  difficulties  arising  from  this 
method  have  been  largely  due  to  unintelligent  use  of  its  facilities.  It 
is  not  to  lie  expected  that  every  child  will  do  best  upon  a  laboratory 
product.  There  are  some  failures  which  thrive  with  a  change  to  home 
modifications,  and  this  may  have  been  especially  true,  asclairae<i,  when 
formerly  only  centrifugal  cream  was  used  in  laboratory  modifications; 
but  there  are  many  infants  with  whom  simply  a  change  of  method 
achieves  success,  and  this  may  be  that  from  careless  home  modification 
to  careful  laboratory  feeding.  Much  of  the  present  success  of  home 
modifications  is  due  to  the  pioneer  work  of  the  laboratories  in  the  pro- 
duction of  pure  milk  and  in  the  development  of  methods  of  modification. 


WEIOHINa  AND  CHOICE  OF  SCALES. 

Much  important  information  concerning  the  progress  of  the  infant 
13  to  be  gained  from  systematic  use  of  properly  constructed  scales. 
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Newl>orn  infants  and  difficult  feeding  cases  should  be  weighed  every 
seron<l  day  or  twice  a  week  and  tlic  welji^hts  rec<>rde<i;  for  other  infants 
once  a  week  will  suHice.     While  gain  in  weight  does  not  invariably 
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mWoLle  well-rouriflnl  nutntion,  as  in  infants  who  receive  the  high  strgar 
prWDtt^in*^  of  rontirn.sed  milkj  it  is  still  out'  of  our  S'fiUmblc  guuio.s  as 
lu  ihc  digestion  ainl  ussiniilutiiin  of  llu-  fiMj*!.  A  steady  ^aiii  in  weight 
eviTi  with  (he  simpler  forms  of  *' spitting  up"  (he  fooil  or  mo<lerate 
i&turfasncr  of  the  stools  is  reikssiiring  and  stiows  us  tliat  with  suitable 
cbrips  these  will  be  rt^atlily  overcome.  Failure  to  gain  in  the  absenee 
fifinv  (list orbing  iiiflnencc  ami  with  gooi]  stools  indieate-s  an  increa-se 
in  ihi- (juahty  nr  >trt*nglh  of  the  food.  On  the  other  hand,  stationary 
ftn^ht  nr  a  loss,  with  rh.sturbed  dlgej^tion  and  poor  stools,  may  call  for 
I  radical  reduc-tion  until  digestion  is  re-established. 

■chief  exreption  tn  tiiis  latter  statement  is  in  chililren  who  have 
(too  lung  upon  very  low  p«:Tcentages  which  do  not  furnish  siitHeient 
Bmimhment,  bnt  jsnrh  cases  re- 
cpiiir  niR'fiil  investigation  and 
pod  jiidgrnent.  The  nsiml  pro- 
pwioE  II  normal*  healthy  infant  is 
lif<tunlii*ated  tjvthe  aeeompanvir.g 
ifT-igfti  chart,  ticvised  by  Dr.  L.  E. 
WfM  t  Kig.  ^M  I.  The  normal  infant 
shouM  show  on  the  average  a 
wwkly  ^'ain  of  not  less  than  four 
WMv^  iluring  the  first  six  njnnths; 
ihrrraftor  it  may  be  somewhat  less. 
liiUnts  who  are  Iwltlc-fed  from 
Urth  often  l>egin  to  gain  more 
^bIt  (han  the  breast-fed,  but 
ii  Rood   digestion    is   maintained 

^oulil  later  n'giiin  the  difl'ertniee.  All  spring  and  dial  scales  are 
iMjltirioib^ly  unreliable  and  useless  to  record  small  variations.  To  give 
<mf  any  imme^Uate  ai^istatiee  in  judging  of  the  effects  of  the  food 
|HMiTiliefi.  upon  children  of  difficult  digestion,  the  scales  shouU!  \ie 
"i!  the  littlance  variety  and  register  half-ounces.  The  onlinary  grocer's 
witli  stTiop.  or  scoop  and  platfonn,  can  now  be  obtained  cheaply 

^  to  have  a  place  in  ei'eri,'  phvsician's  office  and  to  lie  purchased 

wpBients  of  even  moderate  meana  (Fig.  35),^ 


Bodlei  tor  weighing  InTaniJs- 


F££DIK0  AFTER  THE  FIRST  YEAR. 

wcause  weaning  now  becomes  necessary  at  an  earlier  age  than  wa3 
fomifTly  the  case,  owing  to  the  failure  of  the  supply  of  breast  milk, 
^^peciaily  among  the  dwellers  in  large  towns  and  cities,  and  also  generally 
amiiTiif  ll»e  wealthier  classes,  no  grtnuul  exists  for  assuming  that  the 
'li^^livp  powers  of  the  infant  have  taken  on  correspf_-(ndingly  earlier 
Ji^Hopnient.    It  is  an  unquestioned  fact  that  many  children  are  seriously 

'4n)lib)eKOop  AtHl  [tUtfonn  M-aleof  thl^  puttero.  vpfil)tbiii|{  rmm  *-^ot.  la  2i\  lbs.,  CAn  tie  nb- 
^fwK^rantheMelwpoUUn  tfjtidwBre  Co.,  car.  Church  lUid  Vt-«y  Street*.  New  York  City,  ut  ft  coal 
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handirappptl  and  exposed  tu  great  tiangers  under  the  mistaken  idea 
that  this  ijeriod  i.s  tlie  prtijxr  one  for  the  intrtHliietion  into  the  child's 
dietary  of  general  tabie  foixl.  Second  only  to  the  revolution  in  the 
feediiij^  of  the  first  year  by  the  introduction  of  moilified  milk  have  been 
the  rajjiil  clianges  of  view  coneerniiig  the  necessary  elements  of  the 
ilietarj'  during;  (he  iset^ond  twelve  months,  \\ith  respect  to  all  detaiU 
|>ediatricians  are  by  no  means  fully  in  aeeoni,  but  there  i.s  a  strong 
tendency  on  all  nidca  to  simplify  the  diet  and  tu  postpone  until  the  latter 
part  of  the  second  year  many  articles  wliieh  were  formerly  gi^eit  earlier 
Much  of  this  diversity  of  opinion  is  due  to  the  faet  that  children  at 
this  time,  almost  as  much  as  during  the  first  year,  differ  markedly  in 
their  dige.stive  abilities,  this  differenee  being  due  to  previous  methods 
of  feediiifj,  environment,  etc.  Certain  principles  have,  however,  gaineil 
general  aeeeptance.  The  first  of  these  is  that  aiilk  is  not  to  he  almniJonts] 
or  even  allowed  to  btH'onie  of  seeomlary  imjHjrlancc,  but  continues  the 
basis  of  the  nourishment  until  at  least  the  midtlle  of  the  thirti  year, 
Where  the  infant's  digestion  of  proteids  allows  it  is  often  possible  ami 
lH.'st  to  grjukially  luring  it  about  that  at  the  twelfth  month  the  infant 
should  begin  to  take  plain  milk  without  miHlification  or  dihuicm,  anw 
that  which  results  from  the  adilition  of  cereal  jellies.  Not  all  infants 
can  do  thia,  esjK*cially  those  whom  ilige.stive  disturbances  force  us  to 
con-sitier  and  treat  as  younger  than  their  actual  age  in  months.  Some 
of  these  must  receive  niodifieations  of  milk  the  first  half  or  even  the 
whole  of  the  second  year.  The  increased  demami  for  proteids  at  this 
period  must  not  be  neglectetl;  and  if  they  cannot  be  taken  in  the  form 
of  milk  casein  the  deHciency  should  l>e  made  up  to  them  in  other  ways. 
While  the  clanger  of  overfeeding  the  infant  at  this  time  more  commonly 
confronts  us.  we  occasionally  see  infants  who,  for  one  reason  or  another, 
are  continued  upon  weak  fonnuhe  ti*  the  detriment  of  their  nutrition, 
which  im[3eratively  demanfis  rlilfercnt  ami  more  varied  foo*l.  The 
intelligent  physician  will  not  attempt  to  feed  all  childwu  alike  during 
their  second  year,  any  more  than  he  woiilfl  so  feed  thera  during  their 
first  year,  else  he  will  meet  with  fre(|ueut  failure.  The  age  in  months 
does  not  neeessarilv  furnish  any  ejcact  critcHou  of  their  iligcstive  capabil- 
ities. Children  reiich  their  second  year  dilfering  widely  in  their  wtMght, 
robustness,  nutrition,  ami  their  powers  of  digestion.  Some  have  been 
nursed  and  are  having  their  first  experietiee  with  other  food,  <.>thcrs 
liave  learned  to  dige.st  cows'  milk  montlis  earlier  or  even  from  fhelr 
})irth.  Some  have  been  brought  to  this  period  with  the  utmost  iliffiriilty, 
and  the  exercise  of  the  greatest  intelligence  and  ingenuity  in  the  adjipta- 
tion  of  the  pniportions  of  their  fo<.>d.  Certain  children  of  a  year  old 
must  he  treated  a.s  though  they  were  many  months  younger.  The 
tissues  of  some  are  stan'ed  for  the  proteids  whieli  they  have  !)een  unable 
to  assimilate  sufficiently  from  such  modifications  of  nu'lk  as  they  eould 
take  vvithout  disturbance.  Still  others  are  prtme  to  starchy  indigestion 
if  verj'  nuirlerate  amounts  be  exceeiied,  or  that  which  is  given  Ik*  not 
mast  cnrefully  eliosen  anrl  prepared,  or  even  subjected  to  the  action  of 
ferments  which  alter  iU  chararter     It  is  with  this  knowlwlge  in  mind 
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that  we  should  ajvproach  the  qiiestton  of  feeding  the  inflividiial  child 
iliinii^  ihe  .heroin)  year,  ant]  fur  tlii.-^  reason  it  is  ililiiruU  to  lay  down 
banJ-anil-fa.st  ruirs  whirh  shuil  not  U^  sulijeet  to  nijiny  uxueptions, 
'Hiii  f.V[>laiji.s  to  suuiL-  I'Xtrnt  the  diversity  Hinoiig  the  diet  lists  of  our 
brst  autburs  for  this  period.  Coincident  with  the  demand  for  more 
p^^teid.  whieh  is  .satisfiefi,  in  part  :it  least,  hy  the  ^ivinj;  of  as  nearly  as 
jKiisiltle  plain  milk,  oeeurs  a  deereased  nee<S  of  .siigur  as  siieh,  whieh 
Bin)in  now  on  tlie  bwly  i,s  prepared  to  make  for  itself  by  the  aotion  of 
V  the  salivary  and  paiR-reatic  seeretions  utxjn  starch. 

Cereals. — Wlietlter  we  allow  or  not  that  cereal  decoctions,  used  by 
nniiiy  during  the  first  year  of  life  as  tlilucnts  for  cows'  milk,  undergo 
inurh  tnie  tligestion  of  thetr  contained  stiirehe.s  there  is  no  tpiestion 
but  tliat  by  the  In'^finning  of  the  second  year  the  aniylolytic  or  starch 
iligi'stiiip  functions  are  sufficiently  ile^eloped  to  deinund  this  iuklition 
lotlic  (lietarj*.  Sueli  addition  is  best  in  tlie  form  of  thoroughly  cooked 
aiul  straineJ  oatmeal^,  liarley-,  or  wheat-gnieK  tlie  thickness  of  this 
piid  or  jelly  vaninj;  inversely  with  the  amount  to  l>e  added  to  the  milk, 
'Hieir  preparation  i.s  much  sim|)lified  by  the  use  of  prepared  flours. 
II  till*  grains  of  barley  or  oatmeal  are  used  they  should  he  cooked  no 
\fss  than  thrtrc  hours  to  soften  and  Imrst  the  cellulose  envelope  wliich 
^urmiinds  the  starch  grains.  Tliose  preparations  of  oatmeal  whose 
gniiris  have  already  Ix'cn  std)jecte<l  Uy  rolling,  crushing,  or  steaming 
pvf  the  best  renSiilts,  aIthoujti;h  re<|uiring  mucli  the  same  amount  of 
"xikiog^  and  tliis  necessity  fur  prolonged  boiling  of  all  the  cereals  con- 
liiiiHS  throughout  childhood.  After  cooking  they  should  be  strained 
In  remove  the  coarser  particles,  and  satti'tl.  '^Tliorou^di,  coofcin*^  and 
Pruning  add  much  to  the  digestibilitv  of  cereals,  and  where,  despite  this, 
tlnTP  U  still  tlifficulty,  it  may  Ix*  often  overcome  liv  the  addition  while  hot 
''Uiuiall  amount  of  a  glyeerinated  .solution  of  diastase  (cereo),  whieh 
Iniusforms  some  or  all  of  the  starch  into  soluble  ciirlnjliydrates.  Barley 
N'HiT  rtjntaiiLs  less  starch,  and  is  morti  easily  converted  into  sugar  by 
ihe  transforming  ferments  of  the  ixidy,  and  may  be  chosen  when  these 
hinctimw  are  less  ilcvelopcd  or  weakcntMb  It  is  to  be  chasen  when  there 
w  a  Icmlency  to  diarrhea.  Oatmeal  contains  more  fat,  starch,  and 
pftitfid;  so  that  it  is  more  nutritious  than  barley»  slightly  more  difficult 
f if  digestion,  valuable  for  its  laxative  projM^Hies  in  constipation,  anil  in 
''avoided  in  diarrhea,  eczema^  arn!  intestinal  indigestion.  'V\w  valuable 
pntpertii.^  uf  wheat  flour  luive,  to  some  extent,  been  lost  sight  of,  except 
iMnrorpomtHJ  in  special  preparations  or  used  as  the  ba.sis  of  a  de.xtrin- 
•wllfnicl.  It  is  inore  commonly  used  in  the  fnnn  of  stale  bread.  When 
"T^  are  eaten  by  themselves  the  most  suitable  are  oatrncab  farina* 
*™»tt'na,  hominv.  and  eommeal;  always  thoroufjhiy  cnokci!  and  usually 
straint'd.  Of  these,  if  the  chihl  likes  it  and  it  agrees,  oatmeal  is  probably 
tffJjfstfof  the  morning  meal.  Milk  or  efpial  parts  of  milk  and  cream 
"Myljp  !*i*rvwl  with  the  cereal,  which  should  l>e  properly  siiUeib  but  the 
u*ofMi^ar?.|uiuld  Ih*  prohibited,  liice.  boiled  or  steamed  until  each  p:rain 
•^vHI  tiKikt'd,  may  l>e  given  alone,  lir  served  ns  an  ad^litjon  to  setups  atid 
'iniths.  and  i.s,  perhaps,  more  suitable  for  the  mitlday  (»r  evening  nicaL 
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"Bf&Btd* — Bread  shouUl  alwaj's  l>e  stale  and  may  l>e  well  i!rie<l  n! 
in  the  oven.  Broken  into  eiitinlts  it  may  \>e  given  mobiteiied  with 
broth  or  beef-juice  or  mixed  with  soft-boiled  egg.  When  there  are 
sufficient  teeth  the  chilti  may  bo  allowed  a  crust  to  nibble.  It  thus 
earns  to  chew,  and  the  secretion  of  the  salivary  glands  Is  stimulated. 
Among  the  poor,  bread  is  given  early  to  children  and  constitutes  their 
introduction  to  starchy  food,  taking  the  place  of  cereals  combineil  with 
milk.  Given  thus  in  moderation  it  fulfils  a  definite  role  antl  is  Ijeneficial* 
but  in  too  large  amounts  may  not  be  properly  tllgested.  "Bread  and 
milk"  has  a  time-honored  place  as  the  supper  of  somewhat  older  children. 
but  will  not  always  agree  as  well  as  when  taken  separately.  Zwiebaek, 
unsweetened*  is  one  of  the  l>est  forms  for  early  use.  and  isofteti  retained 
and  digested  when  other  foods  fail.  Italian  bread-sticks  are  also  val- 
uable. Various  types  of  plain  unsweetened  crackers  (biscuit)  may  l>e  al- 
lowed later  for  variety;  anii  gluten,  bran,  and  graham  crackers  when 
there  la  cou.stipatian.  These  latter^  however,  are  frequently  oversweel- 
ened  and  cause  fermentation.  Sweet  crackers  and  lady  fingers  often 
cause  difiturbance  and  .should  not  be  allowed  even  occasionally. 

Meat  and  its  Deiivativea. —The  earliest  available  of  these  Ls  beef- 
juice,  the  retl  juice  squeezed  fnim  a  bit  of  round  steak  lightly  broiled 
on  both  sideii.  This  has  its  strong  partisans  and  opponents,  and,  as  in 
most  such  matters,  there  is  a  rational  middle  ground.  It  is  useful  even 
towani  the  end  of  the  first  vear,  especially  for  bottle-fetl  children  whose 
pmteid  ]?erccntages  have  necessarily  been  low  from  any  cuii.se  or  wlin 
show  any  tendency  to  rachitic  or  scorbutic  changes.  It  is  a  bloo*! 
builder  of  value  for  anemic  children,  and  is  a  tonic  stimulant.  It  should 
not,  however,  tie  given  indiscriminately  to  all  children.  It  is  often 
better  withheld  from  the  children  of  nervous,  rheumatic,  or  gouty  parents, 
who  thcuiselves  have  a  tendency  to  a  nervous  temperament  and  to 
strongly  acid  uHne  of  high  specific  gravity  or  to  eczema  of  the  skin. 
These  are  often  better  without  it,  and  often  without  meat  or  soups. 
Some  deem  it  wise  to  give  finely  scraped  (not  minced)  pulp  of  rare  beef, 
one  to  three  teaspooufuls,  where  others  would  use  l>eef-juice,  and  with 
good  reason,  since  it  contains  relatively  more  proteid  and  less  extractives. 
On  the  whole,  however,  there  is  a  tendency  to  reserve  meat  until  the 
latter  part  or  end  of  the  seeoml  year,  when  the  piescnce  of  the  molar  teeth 
imlicate  greater  readiness  for  foo<l  which  requires  mastication.  Mutton, 
lamb,  beef*  and  while  meat  of  chicken  may  then  Iw  given  finely  minced, 
and  the  chiliJ  taught  to  chew  them  v-ell  before  swallowing  them.  Tlik 
they  may  not  do  without  watching  and  instruction.  Well-made  clear  soups 
and  broths  are  often  the  first  additions  after  the  cereal  jellies.  Mutton 
and  chicken  are  preferable  to  l»eef  for  brtith,  although  an  nc<^asinnal  use 
of  the  latter  will  give  variety.  They  should  l>e  thorougldy  freetl  from 
fat  by  cofiling,  whicli  enables  the  fat  wliich  arises  to  the  surface  to  lie 
more  readily  removed.  Broths  may  l>e  introduced  into  the  dietary 
between  the  twelfth  anrl  fifteenth  montbs,  usually  at  the  midday  nteal, 
should  be  clear,  except  possibly  for  the  addition  of  slab'  bread- 
crumb:] in  the  earlier  montlts  and  dioroughly  coijked  rice  in  the  later 
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linonths  of  the  second  year.    WJkmi  the-  family  history  or  symptomatic 

[|i(Tt]|iarilic5  of  the  iii<]ivi4iua|  ctiild  (-oiilruiiHhcute  meat  products,  milk, 

tmps — i.e.,   tliin    pun'es  of    [x'a~s,    l)eiLiis,   r;iitliliinvfr+    aspara^js,   or 

[eelcry — may  replace  those  injideof  meat  stot'k  which  eoutaiii  extractives 

in  considerable  amount. 

Kpgs. — 'Vhe  wtiite  of  the  raw  e^f^  furnishes  a  readily  as.'jimilable 

.       fimii  (»f  proteid,  which  is  often  usi-ful  to  siipitlement  thi'  proteids  of  milk^ 

^L  am!  evt^n  for  short  perimls  to  tak*-  their  phin*e  in  emerj^encies.     With 

^H  ruciiitic  iiifant.i  the  while  of   one  egg  may  lie  udde*!  to  one  of  the  daily 

H  feedings.     Beaten  into  10  to  16  oimees  of  water  and  strained  with  the 

^H  Rililition  of   salt  to  a.ssist  osmosis  it  is  often  retained  wliei-e  other  food 

^P  ii  vomited,  ami  furnishes  a  hlaiid  frxHl  in  acute  diyturlmnces.     Althi>iifjh 

iiifrhor  lo  farinaceous  |rruels  in  case^  of   summer  liiarrliea,  it  may  be 

pvpn  where  the  former  are  refused  hy  the  child.    Soft-boiled  eggH  (two 

rainuteji)  nre  usuutly  iM'fjiin  at  some  time  durinj^;  the  second  year^  ff'^''*g 

1^   Dut^httlf  at  first,    Tljcy  sliouhl  Ix^  ran-ly  given  oftcner  than  on  alternate 

^    iia_v:^,  OvH  childr^'i)  tire  of  them  cnsily,    'I'lve  form  may  l»e  varied  by  niixing 

ibeiTi  with  stale  hread-cniinbs^  ami  salt   may  Ih"  ad4led,  but  no  pepper 

1^  or  butter     Tlic  yolk  of  the  egg  contains  tissue-buiUhng  material  of 

^P   value,  including  10  per  cent,  of  lecithin,  which  enters  largely  into  the 

^^    ^mnation  of  the  nervous  system,  and  is  at  times  use<l  to  supply  the 

(iitkiriit'y  of  leeilhin  in  cows'  milk  a.i  compa:M'4l  with  breast  milk,     For 

oliliT  infants  poaelied  or  dropped  eggs  may  Ik*  allowed  for  variety,  but  other 

L^    fonrisof  ctMiking  render  them  leas  digestible  and  sliould  not  be  employed. 

B       ^iiits  and  their  Juices.^--Of    these,  strained   orange-juice  stantls 

"     jirv-cmincnt.  and  is  almost  a  necessary  part  of  the  diet  of  the  artificially 

imI  fhiM  even  during  the  latter  part  of    the  tii^t  year,  anil    certainly 

"Uriiig  the  swond  year.     It  has  valuable  antise{>rbn(ic  projXTlies,  being 

>  spccilir  for  infantile  scurvy,  and  since  most  bottle-fed  ehihiren  have 

*tDftliin|r  of  this  ten<leiicy  from  the  nature  of  their  foo<b  better  results 

Sohtiined  by  its  routine  u,se  once  a  (lay.    It  is  also  a  valuable  laxative 

^  t\\r  ternlcncy  is  to  constipation.    In  the  third  year  the  pulp  may 

"PMrwvitl  and  given  with  a  .sjxwn,  bnt  the  minute  sae.s  which  contain 

Itfif  juiiv  will  appear  in  the  stools  unless  the  envelope  l>e  broken  by 
fHfuinjj.  The  coarse,  white  fibre  should  not  l>e  allowed.  When  orarigcs 
««  tint  obtainable,  the  juice  of  fresh  peaches  or  of  ripe  frejjh  lierries, 
^fwmnl,  may  l>e  cautitsusly  tried  a^  a  substitute.  The  fruit  element 
Riavabo  l>e  supplied,  esfH'cially  where  there  is  con.stipatiim,  by  the  pulp 
^f  two  or  thn'c  prunes  eooke^l  without  sugar  and  pa.'vst^d  thnmgh  a  deve. 
iTiortjughly  cooked  apple-saut*e  or,  even  lietler,  tlic  pulp  only  of  a  well- 
^"1  apf>]e  is  us*'ful  toward  the  cml  of  the  seeifnd  year.  Bananas^ 
benicH  with  their  s<.-eds,  and  raw  apples  aR^  not  suitable  for  tlie  earlier 
J»»ra  of  childhood. 


DI£T  FROM  TWELFTH 


FIFTEENTH  MOKTH. 


I'uriitg  this  periwl  the  child  should  receive  five  feetiiugs  at  approx- 
p|y  the  following  hours,  acconling  to  the  convenience  of  the  house- 
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liolii:  First  feetiin^ij,  G  to  7.3(J  a.m.;  stMfjn*!  feeding,  lO.^'iO  to  11  a.m.;, 
third  fcL'ilinp,  \Mii  to  2  p.m.;  fourth  feeding,  .5.3U  to  it  P.M.;  fifth  feeling, , 
9  to  10  I'.M. 

From  10  to  13  ounces  may  be  given  in  the  bottle  at  each  feethng* , 
and  this  nuiv  {"oiisist  uf  froni  1  to  3  ounces  of  rcrcal  jfllv  or  j^tuv]  with  ■ 
tho  recnuiiidtT  pluin  milk.  It  is  generally  acrepted  that  an  iEifant  vn\[.. 
drink  more  milk  from  the  bottle  than  from  a  glass  or  fup.  anti  with  lessj 
effort,  often  taking  frotn  10  to  \4  ounces  when  it  would  be  dilficidt  lo ; 
give  more  than  S  ounces  fmin  a  ght^s;  therefore,  it  is  well  to  l_»e  in  tia 
haste  to  give  np  the  Ijottle,  v  hieh  may  l>e  eontiruied  until  the  mitidleuf ' 
the  yrar,  after  which  s(jmo  of  its  contents  taken  with  other  foo<l  uiay  lie  i 
potirLnl  into  a  eup  in  order  that  tht  chiUI  itaay  learn  to  drink  in  that  wu_v.:i 
Tlu'  late  evpiiing  (0  to  1(1  p.m.)  l>ottle  may  be  continued  the  longe.stor^ 
until  the  fifth  meal  is  abandoned.  il 

If  the  ehild  can  take  plain   milk  without  illlulion,  this  may.  for  ihcji 
sake  of  variety,  replax'e  the  milk  and  cereal  at  not  more  than  two  of* 
the  meals,  e:sjx*eially  when  f)ther  food  i.s  given  at  the  same  time.    When  I 
the  time  for  surh  additions  arrives,  either  the  first  or  the  second  meal ' 
may  enn.''titutc  the  breakfast,  at'cording  to  convenietK-e  in  its  prc]>aration, 
tile  third  the  clinncr,  and  the  fourth  the  supjHT.    The  remaining  morning  ' 
feeding  anil  that  in  the  late  esening  shonid  then  consisi  only  of  the 
milk  and  cereal  contents  of  the  Iwttle.     The  jniee  of  half  an  orange 
should   lie  given  each  morning  at  leiust  one  honr  lu'-forc  a  feeding,  or, , 
if  not  obtainable,  the  jiiiee  of  a  ri[H:^  jjeach  may  be  j^ubstitutetl.    Many  :' 
healthy  rfiildriMi  thrive  on  thi-^  diet  of  plain  mitk,  cereal,  ami  fniit-juice 
and  require  no  other  addition.    Children  of  |x>orer  nutrition  who  cannot 
digest  plain  milk,  or  thoHc  long  fed  oti  the  iKittle  am!  showing  even 
slight  rachitic  symptoms,  refjuire  other  forms  of  pmteid  which   they 
may  Ix"  able  to  jvs.'^imilate  more  rcat.liJy  than  tho.se  of  milk.    These  may  | 
receive  once  daily  the  wiiile  ni"  one  egg  mixed  with  the  contents  of  the  i 
bottle  anc!  freed  from  stringy  masses  by  straining,  or  one  to  four  tabltv 
3po<mfulsof  beef-juice  given  a.t  the  mid.  ixiy  meal,  or  two  to  four  ounces  of 
chicken-broth  or  mutton-broth.     l>ry  brcad-enists  or  zwieback  may  suit 
the  requirements  of  some  ehihtren  wfiile  not  neces.sary  for  others.     The 
above  range  of  arlieles  may  only  be  exceeded  upon  definite  indicAUons. 


DIET  FROM  FIFTEENTH  TO  EIGHTEENTH  MONTH. 


ions.  ^ 

I 


The  Kiime  immlKT  of  fe<'diiigs  should  usually  be  given  during  these 
montliH.  Chililn^n  who  ha\c  rc);|uir*'d  up  to  the  Hfteenth  fuontb  only 
milk  and  cereals  may  now  receive  the  additions  to  their  iliet  providM 
for  in  the  pn.'vions  section.  For  the  others  a  soft-btnled  egg  may  lie 
given  twiee  or  thn-e  times  a  week  at  a  morning  or  midihiy  meal,  iij\i\ 
the  dry  lir*'ad  antI  zwieback  may  be  increased  if  alrea4iy  includeil  in 
the  dietary.  Thoroughly  ciniked  riee  may  be  allowed  in  the  brrrth, 
A  further  range  of  fruit  juitvs  may  be  obtained  by  using  those  from 
Hpt»  berries. 


DIET  FROM  EIGHTEENTH  MONTH  TO  TWO  YEAES. 

The  cliiKl  should  now  l)e  able  to  cut  from  a  spoon  anil  have  been 
IhuItKi  tu  iJrink  .^oiiir  ui  i(.s  [ni!k  from  :i  cup.  Phiiii  niitk  inuv  ivplace 
itiat  previously  givpii  with  iTrcal  ji'ily,  iiiid  a  moik'nitL"  iiiijiouiit  of  strained 
n-n^al  over  which  milk  or  vtyitxl  parts  of  milk  and  rreani  have  bc*(?n 
noun*'!  ^nvrn  at  brrakfust  atul  .siipptT,  farina  alternating  \\ith  bread 
-tml  milk  at  thr  laUcr  inruL  Si.TU|xni-ni*'at  pulp  may  Ik-  rt'platod  by 
fiiu'lv  midt-nl  mr:it  wlu'ii  ilcntition  is  .siiffi<-ifnliy  ailvanfiMK  Appk*- 
sautH'or  tlir  pulp  "f  bitkrd  apple  or  stewtn!  prunes  once  a  day.  Toward 
tin*  end  of  the  year  .spiniwh,  stifnve<I  eek'rj',  f;reen  peas,  and  string  beans^ 
each  of  whJeh  have  l.)ern  run  through  a  eolander,  may  Ih"  trieil  one  at  a 
time^as  Wfll  as  a  part  of  a  itiealy  baked  |Mitalo  st^a.soned  with  salt  or 
liiitUT  cir  lunisteiieti  with  l>ruth  or  meat-juiofs.  In  my  opinion  the  lute 
evening  l)ottle  (U  to  K>  I'.M.)  may  well  l>e  retainetl  through^nit  and 
pWil>ly  l>eyond  Ihis  [K'riod,  a.s  the  additional  nourishment  makes  it 
pu^Hibk-  to  give  simpler  meals  during  tbe  day.  sinee  the  ehihl  will  often 
takt  110  n»ar<-  tlnm  sl\  to  eight  oinicos  of  milk  at  meals  wiii^re  it  rcreives 
DilitT  fiNHl,  bnl  when  the  eliiM  has  attiiiru'ij  to  a  fair  range  of  diet  this 
iiuij  lie  lU-seontinueil  and  the  number  of  meals  redueetJ  to  four.  The 
snwm  of  tjte  year,  the  ehild's  iJigeslion,  and  the  amount  of  out-dour 
excitiw  shouki  influence  ns  in  inerea,sing  or  deerea,sing  the  dietarj*. 
In  the  Lut  sunuuer  months.  L-speeially,  care  is  neee.ssar\',  and  the  lesa  the 
i!ip-;tii)ii  is  taxed  the  less  tbe  liability  to  serious  di-sturbance. 

Ihrriiig  the  eruption  of  tecth^  if  the  nervous  system  is  perturbed,  the 
diet  should  he  simplified,  tiinee  more  time  and  ground  may  be  lost  by 
8  (iiKestive  upset  than  wouhl  l>t'  gained  by  pushing  the  fooil.  Foid- 
smelliiijj  stooU  or  tho.se  eontaining  undigested  food  give  Uh^  waniing,  and 
«ll  for  a  return  to  a  simplified  diet  or  even  to  milk  alone  for  a  time 
wilhtml  waiting  for  more  serious  symptoms  to  devehip. 

IV-sH^rts  had  Ijetter  Iw  withheld  until  the  third  year.  If  given  at  all 
ilif'v  shcnild  eiin.sist  of  junket,  unsweetened  eu.stard,  eurnstareh,  and 
f'lnni  riee-pudding  without  raisins.  The  diet  already  outlined  gives 
ample  variety  f*jr  a  child's  neeil^.  Cliildren  whose  digestions  are  kept 
tnpxxl  condition  do  not  need  constant  changes  to  .stimulate  appetite 
uid  are  satisfied  with  a  simple  regime-  Children  should  not  be  allowed 
^tokmm  the  taste  of  eaiiily  and  swc^^ts.  They  will  daborjkte  from  their 
nlici  all  the  sugar  they  requiif ,  and  it  is  the  beginning  of  endless 
tTimihlo  u'luTJ  they  realise  the  existence  of  articles  which  taste  better 
than  (lirir  evcrT,'-rlay  fooil.  Mothers  are  constantly  inrpiiring  whether 
» little  rtf  this  or  that  would  hurt  the  baby.  The  (lilference  Iwtween  the 
plain  fan*  which  can  l>e  lakcn  safely  and  those  things  which  might  not 
niuw  disturbance  is  a  witle  one — Ijctween  hes  debatalile  ground  upon 
Hidj  it  \s  foMv  to  tread-  The  giving  of  tastes  of  this  or  that  ffMMl  bus 
it-i  tnic  basis  ipiitr  iis  much  in  (he  scjlish  gratiHcadon  of  the  givi-r  ils 
in  ilir  plra-sure  of  the  child.  For  this  reason  young  chihlren  should, 
if  jxwJblc,  bf  given  thtir  meals  by  themselves  and  not  at  table  with 
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adults  or  older  children,  for  in  the  latter  case  they  will  inevitably  secure 
unsuitable  articles  either  by  stealth  or  through  importunity.  Children 
may  often  be  induced  to  eat  more  of  certain  plain  but  nourishing  dishes 
by  giving  these  first  while  they  are  hungry  and  reserving  those  for  which 
they  show  the  greatest  fondness  to  be  placed  before  them  at  the  end  of 
the  meal. 


DIET  DUKINa  THIBD  AND  FOURTH  TEARS. 

The  articles  already  mentioned  give  a  sufficient  range  until  a  child  is 
two  and  one-half  years  of  age,  and  in  practice  it  is  often  wisdom  to 
wait  until  the  third  year  before  giving  meat,  many  of  the  above  vegetables, 
and  preferably  any  form  of  dessert.  By  the  thirtieth  month  the  range 
of  well-cooked  cereals  may  be  increased.  Absolutely  fresh  fish  of  firm 
white  meat,  mashed  cauliflower,  squash,  and  strained  tomatoes  may 
now  be  tried.  Among  the  fruits  the  pulp  of  fresh,  ripe  pears  and  peaches 
may  be  allowed  in  small  amounts.  Haw  apples  and  bananas  and  the 
small  seed  berries  should  be  barred  as  sources  of  danger,  but  the  juice 
of  the  latter  may  I>e  allowed  as  previously.  Plain  vanilla  ice-cream  is 
permissible,  but  not  exceeding  twice  a  week.  Definite  hours  for  meab 
should  be  established,  and  the  pernicious  habit  of  eating  between  meab 
discountenanced. 


DIET  FROM  FIFTH  TO  EIGHTH  YEAR. 

This  is  still  an  important  perio<l  over  which  a  sufficient  supervision 
is  rarely  exercised.  During  this  time  the  child  lays  an  almost  equcdly 
important  foundation  for  future  years,  although  the  immediate  danger 
from  digestive  disturbances  is  vastly  decreased.  The  habit  of  eating 
simple,  nutritious  food  in  good  variety  should  now  be  forme<l.  Tlie 
natural  preference  for  swec^t  articles  to  the  exclusion  of  plain  food  should 
be  combated  by  withholding  the  former.  A  child  should  never  be 
coaxed  to  eat  by  the  introduction  of  jams,  jellies,  preserves,  syrup,  or 
candy.  If  the  child  fed  on  plain  food  shows  a  continued  lack  of  appetite 
it  n^uires  medical  attention.  It  is  a  common  experience  to  find  thin, 
poorly  developed,  and  often  anemic  children  with  coated  tongues  and 
without  appetite,  in  whom  both  appetite  and  nutrition  may  be  restored 
by  absolutely  forbidding  all  candy,  sugar,  and  sweet  foods,  and  giving 
some  simple  tonic,  such  as  the  bitter  wine  of  iron,  after  meals.  No  food 
should  l>e  given  except  at  meal-time.  Dry,  canned,  smoked,  salted,  and 
preser\'ed  meats  and  foods  should  l>e  avoided.  Tea,  coffee,  beer,  and 
even  cocoa  are  unnecessary  and  have  noplace  in  the  dietary  of  children, 
as  also  highly  seasone<l  and  made  dishes,  cake  and  sweet  desserts.  It 
is  a  good  rule  that  they  should  have  only  such  plain  food  as  would  be 
allowe<l  a  convalescent  adult.  Tliey  will  thus  cscaj)e  with  fewer  acute 
illnesses,  and  ap])roach  puberty  with  sound  digestions,  better  physiques, 
and  normal  appetites. 


SECTION"  IV. 
DISEASES  OF  THE  ALIMENTARY  TRACT. 
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CHAPTER    IX. 

DISE.VSES  OF  THE  MOUTH  AND  PHARYNX. 

DISEASES  OF  THE  MOUTH. 

CATABKHAL  STOMATITIS. 

This  form  of  inflammation  of  the  buccal  mucous  membrane  and 
tongue  is  most  common  to  the  first  year  of  life,  but  is  not  uncommon 
in  the  later  periods.  Often  it  is  an  independent  affection,  produced  by 
uncleanliness  or  lack  of  care,  or  by  some  form  of  irritation,  chemical, 
mtihanical,  or  thermal.  It  regularly  occurs  with  any  febrile  affection 
that  is  prolon^d  for  many  days,  and  especially  with  such  as  are  due 
to  inflainmaton-  disturbances  in  any  part  of  the  alimentary  tract, 
particularly  the  diarrheal  diseases.  It  is  observed  in  children  who 
an?  fed  improper  foocl.  It  may  occur  in  tlic  eruptive  fevers,  but  it 
ttfertainly  stretchinj;  the  conception  of  a  catarrhal  affection  to  make  it 
include  all  the  variei!  changes  in  the  buccal  mucous  membrane  that 
ofcur  in  measles,  scarlet  fever,  and  like  affections.  Local  lesions, 
ft'l'ecially  dccayeil  teeth,  may  ])roduce  a  catarrhal  stomatitis,  and  I 
Wic\e  that  I  have  seen  it  produced  by  the  continued  use  of  the 
popular  pacifier. 

In  some  eases  dentition  may  excite  this  process.  Infection  may 
possibly  be  concerned  in  the  etiology,  but  the  mouth  is  such  a  store- 
house of  bacteria  that  it  is  difficult  to  identify  any  as  the  excitants  of 
*li*ase.  More  or  less  general  catarrhal  stomatitis  is  regularly  associated 
*ith  the  presence  of  the  severer  types  of  inflammation  of  the  mouth, 
ulcerative,  aphthous,  etc. 

iMions. — ^The  mucous  membrane  of  the  mouth  is  congested,  the  finer 
capillaries  are  dilate<l,  and  in  the  severer  cases  there  may  be  minute 
"^orrhages  into  the  tissues,  or  bleeding  may  \w  produced  by  .slight 
tniiiraatism.  The  mucous  membrane  may  \k  swollen  and  the  tongue 
™*y  appear  correspondingly  large  and  thick.     The  dorsal  surface  of 
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the  lotij^ue  is  n-^iiUirly  coaU'd  with  a  M'hitc,  yellowish,  or  brown  fur; 
tht^  rd^i's  iiTv  red. 
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lie  normal  sccrt'tion  at  tJic  rnut'ous  mfmhriiiie  i.s  arrcsttnl  in 
earlifrarnl  inrrfasctl  in  the  hucr  ;^tagt*Hof  the  iiirt'tiiou.  The  duration 
of  tlu*  di.^ase  i.s  dctei-nui»e<l  maiiilv  by  tlie  iinturf  uf  the  exciting  cause. 
As  an  in(k'()en(Ieiit  ajfectioii  nitarrhnl  stomatitis  will  niii  its  coursp 
within  a  week.  When  lusstx'iatcd  witli  the  fevers  it  niay  pt-rsi-st  until 
the  nnde.Tlyinj^  cttridition  men<ia. 

Srmptomatolofry. — The  .symptoms  comprise  those  of  any  catarrhal 
iiiflamtniitioti  of  a  mucous  metnhruiie — n'dness,  swelling,  pain — imd 
either  a  4liminished  or  increa.sed  secrelioii  of  nimeu^i.  There  is  usually 
an  increascil  local  tcinjx^rature.  The  soreness  of  the  mouth  may  be 
slight  or  may  be  sevcix*  enough  to  s4'riously  interfere  with  tiie  feeding  of 
the  child.  The  chiM  n»ay  l>e  very  frclful  and  peevish  and  refuse  nourish- 
ment because  of  the  pain.  In  protracted  fevers  the  condition  of  the  ■ 
mouth  may  be  for  this  reason  an  itnporlunt  factor  in  determining  tlie  ■ 
outoimie  of  the  disease.  Con.slitutioiial  symptoms  are  not  commonly 
seen,  but  a  slight  rise  of  lem|)cniture  may  Ijc  noted,  and  voniitiiij;  may 
occur.  On  inspection  wc  can  see  the  reddened,  .swollen  mucous  mem- 
brane, (Hissibly  -sluiwing  minute  hemorrhages,  cither  dry  and  glazed 
or  bathed  in  an  increased  necivtion  of  mucus.  In  the  later  sta^^s  the 
membrane,  particularly  that  of  the  tongue,  may  be  cracked  or  deeply 
fissured,  and  eovenf;'<l  with  a  dc|K)sil  of  diifk  mucus  and  exfoliated 
epithelium,  'i'here  is  not  any  involvement  of  the  lymph  ooties,  as  a 
rule,  but  in  tlic  severer  cases  they  may  become  slightly  swollen  and 
tender, 

DiagnoaiB. — The  local  appearances  are  charaeteristic.  The  most 
impoHant  i>i>int  in  the  examuiation  r)f  the  mouth  is  to  determine  the 
presence  or  absence  of  any  causative  factor,  such  as  decaying  teeth,  or 
of  other  ami  more  serious  lesions,  su<'h  as  aphtha,  ulcerations,  etc. 
Thorough  examination  is  ven'  imjH>rtant,  and  to  secure  this  one  must 
know  how  to  handle  children.  For  a  sattsfactorj'  examination  of  the 
nitjuth  in  an  infant  or  young  r  liild  the  nurse  or  mfJthcr  should  stand 
witli  the  child  and  turn  it  to  face  the  light  and  the  physician.  The 
mother  should  with  one  arm  clasp  the  legs  and  with  the  other  the  ■ 
hands,  so  that  the  chihl's  head  falls  on  her  right  shoulder.  The  ' 
physician  can  then  control  the  head  with  his  left  hand,  while  with  the 
riglit  he  uses  a  spatula  or  sp(K)n  to  o]>en  the  month,  ileprcss  the  tongue, 
retract  the  cheeks,  elc.  For  the  pur[Mise  of  a  spatula  the  little  iiat 
Sticks  adopted  by  the  iVpartnienl  of  Health  of  New  York  are  most 
satisfactory'.  They  will  not  sli])  as  the  [xtlished  spatula  dixs,  and  are 
,■40  iTiexp<^n9ivc  that  they  may  he  thrown  away  or  burned  after  using,  as 
the  nature  of  the  case  reipures. 

Tioatmeat, — For  the  priman'  cases  the  removal  of  the  cause,  if  dis- 
coverable, may  be  all  that  is  refjuircd.  Usually  some  Icwnl  treatment 
i.s  nee<*ssarj'.  In  the  febrile  atTcctions,  and  particularly  the  eruptive 
affeetions  an<i  diarrheal  diseases,  the  care  of  the  mouth  is  of  ven'  gn,*at 
importance,  becaui^  of  the  interference  w*ith  feeding  which  results  frotn 
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the  stomatitis,  and  the  possibility  that  a  complicating  pneumonia  may 
Ik*  caused  by  neglect  in  this  particular.  Thorough  cleanliness  and  the 
use  of  some  miUl  antiseptic  wash  to  prevent  decomposition  of  the  normal 
secretions  are  essential,  both  in  prophylaxis  and  in  treatment  of  catarrhal 
stomatitis.  After  each  feeding  the  mouth  should  be  cleansed  with  a 
2  per  cent,  solution  of  boric  acid  or  some  equivalent.  There  are  a 
number  of  proprietary  mixtures  which  are  very  ser\'iceable  in  this 
reganl,  because  they  meet  the  indications  and  are  at  the  same  time 
agreeable  to  the  patient.  Among  these  may  be  mentione<l  glycothy- 
moline  and  borolyptol,  each  used  in  a  <lilution  of  1  part  to  4  of  water. 
The  nurse  should  swab  the  mouth  with  one  of  these  solutions,  using 
for  the  purpose  absorbent  cotton  wound  upon  the  finger  or  a  small 
stick.  Gentleness  should  be  re(|uired,  as  injury  is  readily  done  by 
rough  usage.  In  the  severe  or  protracted  cases  it  may  he  necessary  to 
lue  some  astringent  appHcation,  such  as  a  weak  (2  per  cent.)  solution 
of  nitrate  of  silver,  which  may  be  painted  over  the  mucous  membrane 
with  a  camel's-hair  brush  once  a  day  for  several  days  in  succession. 
Alum  in  a  2  per  cent,  solution  may  be  used  in  the  same  way,  or  powdered 
alum  may  Iw  mixed  with  an  equal  <]uantity  of  bismuth  and  dusted  over 
the  surface,  where  the  process  is  protracted  or  superficial  ulcerations 
have  formetl. 

The  feeding  of  the  patient  is  of  importance.  The  food  will  produce 
lo&s  pain  if  given  cohl.  If  the  child  altogether  refuses  to  feed  in  the 
normal  manner  it  may  be  fed  by  gavage  as  often  as  may  be  deemed 
necessary.  It  is  not  usually  advisal)ie  to  attempt  to  keep  up  a  program 
of  feeding  ever\-  two  or  three  hours  in  this  manner.  Three  or  four 
feejings  in  a  day  may,  however,  be  given  with  the  tube. 


APHTHOUS  STOMATITIS. 

Aphthous  Stomatitis  is  also  called  Aphtha?,  Herpetic  Stomatitis, 
Herpes,  but  the  first  tlesignation  is  most  descriptive. 

Etjobgy. — ( )n  this  point  there  is  little  known.  The  affection  is 
tvlalively  rare  among  infants  in  their  first  year,  but  is  conmion  during 
the  ytxind  and  later  years  of  childhood.  Many  authors  regard  it  as  of 
i»cr\-ous  origin.  French  writers  espwially  consider  aphthous  stomatitis 
*^  an  infectious  and  contagious  disease  identical  with  the  foot-and- 
nMHith  (li.scase  of  cattle  and  transmitted  from  cattle  to  children  by 
nM*ansof  the  milk,  but  the  evidence  of  tliis  relationship  is  not  .satisfactory. 
IV  Frencli  also  describe  herjx's  of  the  month  as  a  distinct  aiui  inde- 
Pl'ntlent  affection.  Aphthous  stomatitis,  as  we  see  it,  is  regularly  as.so- 
natwl  with  digestive  disorders,  but  whether  as  cause  or  effc<'t  we  arc 
not  preparcil  to  say.  There  is  no  evidence  of  its  communication  from 
one  child  to  another. 

■Aphthous  .stomatitis  is  often  as.sociated  with  dentition,  liaginsky 
thinks  that  it  is  especially  fretjuent  in  childreMi  living  in  damp,  newly 
built  houses  or  in  badly  ventilated  dwellings.  He  also  says  that  it  may 
12 
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occur  in  several  members  of  a  family,  but  that  evidence  of  Its  transmisaion 
from  one  to  another  is  lacking.      Forehheimer  and  otbers  consider  the 

Bffpf'tion  a.s  analf^goiis  to  herpes.     The  I'ariety  of  \'iewB  rt'i^jirding  its 
niitiipe  is  sufficient  cviilence  of  the  incompleteness  of  our  krunviecige. 

Lesion. — In  \ts  earliest  stagts  this  is  a  vesicle,  formed  by  an  exudulion 
between  the  superficial  epithelium  and  the  underlying  mucosa.  The 
epitfielium  is  quickly  dcstnjyed  and  there  is  left  a  superficial  ulceration, 
small,  round,  not  indurated,  riii^ijcd  about  willi  a  narrow  iione  of  bright- 
re<l  congelation.  The  tliKir  of  the  ulcer  is  at  (irst  yrllowish^  its  diameter 
commonly  '^  to  4  niilli metres!;  in  ita  later  .stages  the  color  may  become 
a  dirty  gray.  The  ulcers  nrv  usually  scattered,  are  mo-st  numerous  upon 
the  totigue  and  inner  surface  of  the  cheeks,  but  may  occur  upon  any 
part  of  the  mucous  membrane  of  the  mouth  or  p!iar\'n.\,  even  upon  the 
ton?>il.s.  Occasionally  they  f>eeome  so  numerous  as  to  fuse  into  one 
another  and  form  ulcerations  of  considerable  extent,  but  still  .-^uijerficial. 
In  the  cases  commonly  seen  there  are  not  more  than  six  or  eight  ulcers 
in  the  mouth.  \'ariou,s  Viacteria  have  been  found  iii  the  lesions,  but  no 
sjM'cifie  rebtion  has  been  demonstrated  between  them  and  the  lesions 
of  the  disease. 

Symptomatology.— With  or  without  fever  the  characteristic  lesions 
appear  iu  the  mouth.  Usually  for  several  days  there  is  an  eruption 
of  new  spots.  The  gums  are  swollen  and  the  whole  mucous  membrane 
is  deeply  injecte<l.  The  tongue  is  heavily  coated  while.  Then'  is  » 
profuse  salivation,  The  ulcers  are  extremely  painful  and  the  children 
are  cons^^c^uentlv  restless,  fretful,  antl  refuse  to  eat.  The  affection  tends 
naturally  to  recovery  in  from  one  to  two  weeks. 

Diagnosis.- This  must  rest  upon  the  characters  of  the  local  lesion. 
The  roun*!  form,  discrete  distribution,  superficial  charficter  of  the 
ulcers,  t(jgether  with  the  bright-red  rJitg  of  congestion  aU)Ut  them,  are 
distinctive.  The  fetid  odor  of  ulcerative  stomatitis  is  never  present, 
although  the  breath  may  l>e  heavy. 

Tieatmeat. — This  is  essentially  *he  same  as  that  of  the  catarrhal 
stomatitis^  exeept  that  the  pain  can  be  eonsiilt-rnbly  relieved  an<l  progress 
hastened  by  touching  the  ulcers  with  a  htm]>  of  alum  or  liy  dusting  pow- 
dered  hurnt  alum  upon  them.  In  jimtractcHl  cases  nitrate  of  silver  may 
be  used.  Peroxitle  of  hyilrogeu  diliUed  with  li  or  4  part.5  of  water  forms 
an  cxr-ellent  moutli  wash  or  :ip|)lieation  for  eases  of  this  kind.  Instead 
of  the  alum,  |jot{Lssinm  permanganate  1  :lo  may  Ih*  applied  with  a 
brush  to  the  lesions  tlaily  h>r  several  suceessiv-e  duys.  If  these  appli- 
cations do  not  suliicieiitly  relieve  the  ptnn,  ciwaine  in  2  percent,  solution 
may  be  similarly  apjiliiHl  to  the  lesions,  but  ihi.s  is  usually  unneces- 
sary. 

The  internal  ailministration  of  potas.sium  eldnrate  or  other  ri'^medies 
may  1h'  dis[>ensed  with.  As  idready  noted,  the  iliscitse  i.s  usnally  self- 
limited.     The  object  of  tretUment  is  nuiiuly  to  relieve  the  dist^^mfort. 

At  the  onset  a  dose  of  castor  oil  or  ciilomel  is  advi.sable  to  move  the 
IhiwcIs  freely.  Milk  of  magnesia  is  a  useful  laxative.  The  iliet  should 
be  milk  modified  to  suit  the  digestive  powers  of  the  child. 
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ffection  is  never  seen  in  infancy  before  the  eruption  of  the  teeth. 

h  is  t'ommon  after  the  sefond  year  of  ehil*Ilioo(J,  am!  it  may  oecur  at 
m  a^:  In  the  ytrat  niajurlly  of  ca-ses  it  iy  tu  he  attributed  to  l>ad 
hv|jrtiie  conditions.  It  h  rarely  seen  in  private  practice,  but  is  extremely 
ixiiimum  in  ehildrt-n  confined  in  ho.spitid-s  and  asylums.  It  i.s  a  fre*jiient 
^■"IUpI  of  infectious  ilisca^^es,  especially  meiusles,  typhoid,  pueuniouia» 
etc.  It  is  this  form  of  stomatiti;^  whieli  ia  a  regular  accompaniment  of 
,  and  doubtless  defects  iti  diet  are  responsible  for  the  frequency 
weunvnee  in  hospital  and  a.syliini  children.  Ulcerative  stomatitis 
RttT  be  protlueeil  by  the  excessive  use  of  mereurj',  iodine,  lend,  or 
phosphoni.*i.  hut  e.xeept  from  mereiirj"  we  rarely  see  it  caused  in  this 
way.  It  is  held  by  some  to  Ije  a  contagious  afTection.  Forchheimer  says 
that  under  proper  conditions  it  can  he  transmitted,  but,  as  a  matter  of 
prat'tirid  expi'rience,  eontagton  apj^ars  to  phiv  no  part  in  its  distribution. 
Uik  of  rare  of  the  mouth  and  teeth,  and  es[>eeia!ly  neglect  of  decaying 
tirth.  Mvni  tu  be  iniportiint  factors  i[i  the  production  of  this  affection. 
No  .tjjwitic  organism  had  yet  been  found. 

f^thology. — There  is  an  intense  general  catarrhal  stomatitis,  the  giims 
wpwially  being  swollen,  so  that  they  may  almost  cover  the  teeth.  They 
^  lUfp  purple  in  color  and  bleed  very  easily.  The  characteristic 
laMiisthat  of  necrosis  and  death  of  that  portion  of  the  gums  which 
cxlerwls  upward  on  the  teeth.  This  part  of  the  gums  at  first  shows  a 
wlkjwtsh  line  of  nec-rolic  tissue;  later^  the  dead  tissue  Iweoraes  tiark 
{.Tivor  black  and  slnuj^hs  off.  leaving  a  raw,  IjJeeding  surface.  There  is 
a  mucopurulent  exudation  between  the  gums  and  the  teeth,  which  are 
Ifxiwneil  in  their  sockets  and  may  even  Ije  entirely  detached.  Similar 
"Icalli  of  tissue  ami  ulceration  may  appi^ar  un  other  parts  of  the  mucous 
nifinbrane  of  the  mouth,  esiHT-ially  on  the  inner  surface  of  the  lips  and 
'Wb  fjpp>site  the  teeth,  but  the  ukvratioti  never  extends  beyond  the 
limilsof  the  mouth.  The  submaxillary  and  anterior  cervical  lymph  nodes 
*3T  ppjfularly  swollen  and  tender. 

(.omil  antl  Ranvier  describe  the  pathological  process  as  a  diffuse 
infiltration  of  the  lymph  spaces  of  the  ti.ssue  with  pus  and  fibrin,  by 

liich  the  capillaries  of  the  part  arc  compressed,  arul  the  circulation 
I,  ftn  that  the  tieath  of  the  part  follow.s  exactly  as  in  a  phlegmon 
sulx^utaneous  tis.sues. 

Thr  uleenitfons  pnKJnccd  on  the  mucous  membrane  are  irregularly 
^^fwl  ia  outline,  iii^MhTately  fleep,  the  cflges  rajLJijed,  the  bji.se  a  dull 
F»y  iir  grayish  f>laek,  covered  with  thick  miicopus  of  an  extremely 
'<tj«l.  nffensi vf  odor.  The  (doers  are  of  any  size,  often  !>ecoming  extensive, 

In  ftncir  rases  ihe  periosleum  of  the  Jaw  may  be  involved  and  there 
^  be  extensive  necnxsis  of  the  bone,  .stHjues-tra  of  cnn.-^iderable  size 
hrinu  rcnmvni. 

^nopietiaJMogj. — Attention  is  usually  attraetecJ  to  the  condition  of 
^  mouih  either  by  complaint  of  pain  in  eating  or  by  the  profuse 
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salivation  and  the  very  fotiil  odor  of  the  breath.  On  inspc<?lioi)  of  ihe 
mouth  we  usually  find  the  niiifous  tnembrane  evcrvwhiTe.  but  especially 
the  gums,  swollen,  deep  purple,  sjjon^-feelin^.  and  bleeding  at  tlw 
slightest  touch,  xs'hilc  about  the  mots  of  some  of  the  teeth,  most  uftcn 
of  the  lower  iuei^ors,  but  sometimes  the  molars,  there  is  (tie  ohumo 
(eristic  yeUowi.sh  or  gray  line  of  necrotic  (isHue.  Ulceration  of  the 
mueons  meinbrune  imiy  l>e  found,  particularly  in  the  fold  passing  frons 
the  jaw  to  the  inner  surface  of  the  lips,  or  oppjsite  the  molar  leetb^ 
These  ulcers  have  the  charaetcristies  already  tleseribed.  Profuse  sali- 
vation is  noted  and  from  this  there  rnay  be  ex(en?.ive  excoriation  and 
eczema  of  the  lips  or  skin  wet  by  the  saliva.  The  siA'ollen  submaxillaiy 
and  cervical  lymph  nmles  can  be  felt. 

The  affection  is  extn'mely  painful,  the  children  art*  restless  and  peevisb 
and  greatly  depressed^  as  a  rule,  l^-cau-se  of  their  inability  to  take  noiip-, 
ishment.  The  temperature  may  be  slightly  elevatetl  in  the  beginning; 
but  is  usually  normal.  The  oft'cn.^ive  fetid  otlor  exhaletl  l->y  (he  patient's' 
breath  and  tlie  .saliva  is  jK»rceptible  even  at  a  di.stance.  The  patients 
will  hardly  touch  food  or  tiriuk,  because  of  the  severe  pain  excited. 
'  In  favorable  case.s  the  necrotic  tissue  soon  sloughs  off,  leaving  raw, 
bleeding  surfaces,  the  swellinj^  of  the  mucoiis  membrane  subsi«U'S,  the! 
ulcers  jyjradually  heal,  the  salivation  subsides,  and  the  tnouth  returns  id, 
normal.  This  is  the  nntinary  course,  but  under  unfa\^orable  conditiouai 
the  ulceratitin  of  gums  and  mucous  membrane  progresses,  the  teeth  am 
loosenetl  and  fall  r)ut,  anil  the  alveolar  prix^ess  of  tiie  inferior  maxilla  majp 
be  totally  destroyed.  The  upper  jaw,  if  affected,  is  much  less  seriouslyj 
involved.  These  jifraver  ravages  aj-e  not  common.  The  affection  usually 
rutis  a  favuralile  course,  but  at  times  will  persist  fi>r  weeks  or  uiotitlii^ 
and  may  seriously  drain  the  chilrl's  ntality  and  impair  nutrition.  Mors 
or  less  loss  in  these  i-es[>ects  i.s  regularly  seen.  i 

Diagnoaifl.— Simple  inspec*tion  suffices  for  this  pur|Jose.  The  awoHenJ 
dce|>-purple  gtmis;  the  necrotic  line  at  the  roots  of  the  teethithe  di-stribu^ 
tion  of  the  ulcers  and  their  character;  the  ])rofuse  salivation,  nn<l  tliei 
fctlfl  chIoi*  of  the  brciith  ar^  rhnrfu'^terisllc'.  The  ulcers  niav  suggest' 
di]>lit!ieritic  lesions,  but  the  absence  of  a  diphtheritic  pnx'css  in  the  thruatj 
and  the  resiults  of  cultures  will  promptly  settle  the  question  if  tbe  locaij 
appearances  are  confusing.  ; 

At  times  the  fpicstion  may  arise  whether  we  have  to  deal  with  ulcer*' 
ative  stomatitis  or  noma.  In  nnma  the  tissues  have  the  iJecp  bjiie-j 
black  look  characteristic  of  gangrene,  the  cnUir  is  rharacteristic,  and  thftj 
constitutional  symptoms  of  high  fever,  marked  toxemia,  and  prostrationi 
are  enough  to  settle  the  question.  j 

Treatment. — In  most  cases  impaired  nutrition  from  Improper  ofi 
inailecjuatc  food  or  ba*!  hygienic  surn>nndings  is  an  important  factnr| 
anil  nii-piires  attention.  An  antiscorbutic  diet,  with  fresh  milk,  fresHi 
fruits  and  vegetables,  will  be  of  help.  In  the  early  stages  only  fluids 
or  very  ■suit  fooils  can  l>e  taken.  i 

Locally,  we  must  remove  decayed  or  broken  teeth  or  any  other  cause' 
of  irritation.    Teeth  that  are  merely  loose  may  be  spared  in  the  hopel 
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that  they  may  be  retained,  but  where  necrosis  of  the  alveolar  process 
occurs  it  will  be  necessary  to  remove  the  affected  teeth  and  scrape  away 
the  softened  bone  or  wait  for  the  separation  of  a  sequestrum. 

The  use  of  a  detergent  and  antiseptic  mouth  wash,  as  in  the  catarrhal 
stomatitis,  is  helpful.  If  the  child  is  not  old  enough  to  use  a  mouth  wash 
itself,  the  nurse  or  mother  may  be  directed  to  cleanse  the  mouth  after 
each  feeding  in  the  manner  described  under  catarrhal  stomatitis.  Great 
gentleness  will  be  required  in  any  such  manipulations.  Potassium 
chlorate  is  regarded  as  a  specific  for  this  affection.  It  is  regularly  given 
internally  and  may  be  employed  as  a  mouth  wash.  It  may  be  given 
simply  dissolved  in  water  in  the  proportion  of  0.130-0.195  gm.  to  4  c.c. 
(2 or3  grains  to  the  drachm),  or  in  such  a  prescription  as  the  following: 

Qt— PDUnll  chlomlis 6.0  gnu.  (Sfss). 

Addl  muriaUci  dll 4  0  c.c.  (3J). 

Symid 15.0  "  (Sss). 

Aqua q.  8.  ad  120.0    "  (SiT).-M. 

Slg.— 2.0-4.0  cc.  (Sm-Sj>  every  two  or  three  hoiire. 

1.30-1.95  gm.  (20  to  30  grains)  may  be  given  during  a  day  to  a 
child  of  three  years,  but  such  doses  should  not  be  continued  for  more 
than  a  few  days.  The  potash  has  hemolytic  powers  and  is  capable  of 
producing  an  acute  nephritis,  but  such  results  are  very  rarely  seen.  After 
two  or  three  days  the  mouth  will  begin  to  improve  and  the  doses  should  be 
diminished. 

A.samouth  wash  potassium  chlorate  may  be  used  in  the  strength 
of  0.2-O.25  gm.  to  30  c.c.  (3  or  4  grain.s  to  the  ounce),  but  it  is  rather 
painful  for  such  purpose.  As  the  mouth  improves  the  diet  should  be 
increased  and  nutrition  favored  in  every  possible  way.  Iron  tonics 
niayl)e  employed,  but  the  best  of  tonics  will  be  fresh  air  and  good  food. 
In  the  protracted  ca.ses  caustics,  such  as  alum  or  nitrate  of  silver  or 
the  potassium  permanganate,  may  be  employed  to  bring  about  healthy 
^Kiction.  Necrosi.s  of  bone  may  require  removal  of  teeth  and  scraping 
of  the  alveolar  pnK-ess,  or  the  removal  of  a  setiuostrum  after  separation. 

It  is  to  be  remembercil  that  much  destruction  of  bone  may  impair 
"r  e\en  <iestroy  the  permanent  teeth  and  also  lead  to  considerable 
(Wonnity  from  falling  in  of  the  soft  parts. 


BfTCOTIC  STOMATITIS. 

This  is  a  specific  stomatitis  produced  by  the  growth  and  development 
*>'  a  cTyptogam,  and  it  is  commonly  named  thrush.  The  affection  is 
^larly  st»en  in  infants  in  the  first  few  months  of  life,  although  it  does 
•^■^iir  in  rare  instances  later.  It  is  of  frequent  occurrence  in  hospitals 
wd  asylums  unless  great  care  is  taken  of  the  infants'  mouths.  It  is 
iwrt  uncommon  in  dispensary  practice,  among  the  children  of  the  poor 
*"'!  ignorant,  but  is  practically  unknown  where  proper  care  of  the 
■^vbom  is  taken.  Artificially  fed  infants  suffering  from  intestinal 
'h^oniers  or  any  wasting  disease  .seem  to  be  much  more  prone  to 
'^"ffer  from  this  affection  than  breast-fed  and  the  healthy. 
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The  fiinj^iH  which  produces  the  rlisease  h  frequently  found  in  tlie 
air,  u  11(1  infwtion  may  ocrur  from  tliis  sonrc-e;  l>ut  the  infection  may 
also  Ix:  carrieil  hy  uncleait  nipples,  bottles,  cluth^^  or  instruments  that 
are  u.seti  in  the  mouth  of  the  infant. 

The  fungns  presents  it^;lf  [ii  Hhiments  3  to  4  mm.  wide  and  .'lO  to 
fiO  mm.  in  lotigthj  joined  iti  long  threuils.  At  the  junctions  of  the 
filaments  rouuded  ceils  branch  off  and  in  these  sjxjres  are  found.  The 
spores  reproduce  the  hlainents  or  myeeiia.  If  one  of  tht*  small  whilisli 
patches  characteristic  of  the  discu.se  l>e  seruiieij  nti*  and  ])iit  uiulcr  tlie 
microscope,  either  iinstainetl  or  colored  by  a  methylene-bhie  solution, 
it  will  }>e  found  to  consist  of  epithehal  cells  from  the  tongue*  varioui 
yeast  cells,  and  the  mycelia  an<l  sjMjrtts  of  the  speeitie  fungu??.  The  exact 
classification  of  the  fungus  has  given  ri^'  to  much  di.seussJon  and  is  still 
unsettled,  By  some  it  has  been  considered  as  identical  with  the  mould 
Iungu3,  the  oidium  lactis,  found  in  sour  milk;  by  others  it  is  classed 
with  the  yeast  fungus  or  wine  ferment,  saccharomyees  rayeodenna;  still 
others  class  it  as  a  yeast  fnnjETUs  not  identical  with  the  last  nanie^l  and 
call  it  saccharomyees  albicans.  From  the  practical  standpoint  the 
question  is  not  of  vital  importance. 

Lesions. — ^The  characteristic  lesion  is  a  minute  white  spot,  the  size 
of  a  pin's  head,  slightly  raised,  occurring  upon  the  tonp^ue  or  any  part 
of  the  raucous  membrane  of  the  month.  The  lesions  may  weur  in  tlie 
larj'nx,  esophagusj  stomach,  cernm,  and  even,  it  is  said,  in  the  lungs. 
They  are  usually  discrete,  but  may  fuse  and  form  considerable  ureas, 
until  the  whole  mouth  is  lined  by  the  whitish  coating.  The  patches 
are  found  to  l>e  closely  adherent,  so  that  they  are  not  easily  removpih 
If  scrai>ed  off,  they  leave  a  red,  glistening  surface  beneath. 

In  fatal  cases  in  infants  we  hiid  the  lesions  of  gastric  or  intestinal 
catarrh  or  marasmus.  In  older  children  mycotic  stomnliti^s  is  usually 
a'^yoc-iate*!  with  tuberculosis,  typhoid,  or  persLstent  pneumonia. 

The  severer  ty^jes  of  the  disease  are  evidently,  from  the  literature* 
much  more  common  in  Eurojx,'  than  in  this  country.  In  se%-eml  thousand 
autopsies  at  tlie  New  York  Foundling  Hospital  but  one  instance  of  the 
finding  of  the  fungus  beyond  the  mouth  has  been  recorded.  In  that 
case  the  fungus  was  found  in  the  stomach  (Northrupl. 

Bymptomatolo^.— Preceiling  the  development  of  the  characteristic 
lesions  of  thrush  the  mucous  membrane  of  the  mouth  is  somewhat 
swollen,  reddened,  and  flry,  as  in  a  catarrhal  stinnalitis  the  infant 
will  show  the  usual  distress  in  feedin^^  and  will  Im'  restless  and  fretful. 
After  a  day  or  two  the  characteristic  minute  white  patches,  slightly 
raised  above  the  surface,  dry  and  adherent.  app<'ar,  first  upon  the 
dorsum  of  the  tongue,  later  on  the  mucous  membnine  of  the  lips  ami 
checks,  the  gums,  and  the  palate,  *\s  the  patches  beci>me  more  numerous 
they  also  increase  in  size  an<I  may  fuse  into  one  another  until  the  whole 
mouth  is  coated  with  a  whitish  pellicle.  In  the  course  of  a  week  the 
patches  assume  a  grayish  or  yellowish  tint,  l»ecome  l(M>sened  from  the 
mucous  mt^mbrane,  and  are  gnidually  exfoliated,  the  underlying  mem- 
brane being  left  red,  dry,  and  with  prominent  papillir.     The  affection 
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then  tenninatps  hj*  a  gradual  return  of  the  membrmie  to  a  normal 
a[)(rivmici'  or  iht're  Ls  a  new  evolution  of  the  plaques  ami  a  fun(inimtion 
of  tiietiiwase.  During  iht-  height  uf  tlie  Jiiease  liiere  tiiay  be  oceasioiial 
vouiiiirt^,  Irxjse  yellow  or  gteetii'^h  stools,  and  considerable  pain,  rcstless- 
nrss.  ami  irritability.  The  temperature  may  be  slightly  rai-secl.  but  is 
gencmily  normal.  As  commooly  seen  the  patches  are  »ioE  ver,-  nuineTous, 
thrv  rctDaiii  diserete.  and  the  constitutional  ilisHirhaiice  is  slight,  'Hie 
n-iKiion  of  the  mouth  is  regularly  acid  during  the  course  of  the 
jUln'tit>n. 

fJcTurrinjT  f*-''  a  complication  of  preceding  diarrheal  disease,  or  in 
atiiff|>(ir^  ehildren  the  affection  not  iiifrei|nctitly  assumes  a  grave  tyj>e. 
'IVniiiUlh  iK'ctjnies  e4>ated  with  the  whitish  defxisit,  which  may  extend 
into  the  pharj'nx,  esojihagus,  and  even  into  the  stoniaeh  and  intes- 
liiM^;  vomiting  may  be  frecpient,  diarrhea  severt*,  with  frequent  green, 
iciil  .stoul:^,  which  excuriate  the  Inittocks  and  any  other  parts  with  which 
llif)"  I'onie  iu  contact;  the  temjXTatttre  may  l>e  high,  the  interference 
Tith  fpeiiing  marked;  the  patients  may  waste  rapidly  anti  the  disease 
tpniiinnte  fatally. 

Dttgnosli.— The  affection  can  usually  be  recognizeil  at  a  glance.  The 
iMiperiencttl  may  be  misletl  by  the  presence  of  little  flakes  of  milk, 
thirb  may  present  an  appearance  not  unlike  the  jjatches  of  tliru.Mi. 
The  [jillk  Hakes  are,  however,  easily  brushed  off;  thrush  plaffues  are, 
durinp  the  early  days  of  the  disea.se,  quite  firmly  adherent.  If  doubt 
itmaiiLs  In  any  case  it  can  at  once  be  settled  by  scraping  off  one  of  the 
liitlt?  patches  and  examining  it  umler  the  microscope  for  the  s|«vific 
fuTipis.  The  ulcerative  afftH:*tions  can  be  readily  distiiiguishetl  by  the 
(tstnirtion  of  epithelium  and  the  consequent  depressions.  Thrush  is 
>  ilrp((sit  elcvatt^  above  the  surrounding  surface.  The  lesions  of 
&[>bthi>u3  stomatitis  present  a  su|>erficial  ulceration,  are  yellowish  in 
fowrwid  U-suully  ringed  with  a  bright  zone  of  congestion.  The  salivation 
I  in  (lu'se  ulcerative  disea-ses  does  not  belong  to  thrush. 
hpbdierilic  stomatitis  is  nsually  limited  to  one  or  more  patches,  and 
is  wcoroMnied  by  diphtheritic  lesions  of  the  throat. 

HI*"  microscopic  examination  i:*  conclusive  in  any  case. 

Ptofuosis.^Tiii.s  is  usually  very  favorable.     As  ordinarily  seen  the 
,5**s  iire  tnild  and  relieved  in  a  few  days.     It  is  to  be  r<.'meinlKTed, 
^vcr,  that    in   children    already   exhausterl    by   preceding   disea.se 
uinjs!i  may  prove  a  serious  and  even  fatal  complication. 

TniADMDt.  Prophtflaxin. — This  is  of  the  utmost  importance  in  all 
J»«s,  ind  espe/'ially  in  hospitals  and  asylums.  Strict  cleanliness  of  the 
'nfniit^  mouth  is  the  first  essential.  The  mouth  should  l>e  cleansetl 
ifirtev(*ry  feeding  with  a  2  per  cent,  boric  acitl  solution.  The  cleansing 
i^  ivst  done  by  the  use  of  absorl>ent  cotton  wounci  on  the  nurse's  little 
nnger  or  n  stirk  arul  then  wet  with  the  solution.  If  for  any  reason  this 
JfK'thoil  is  unde?;irable  a  soft  brush  may  be  used  as  a  swab.  The  next 
im|)ortant  point  is  the  regular  cleansing  and  sterilization  of  bottles 
l^iid  nipples  used  in  fee^ling,  and  of  any  instruments  or  articles  that 
It  may  be  necessaty  to  put  into  the  infant's  mouth.     After  cleansing. 
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bottles  and  nipples  should  be  kept  in  a  2  per  cent,  boric  acid  solution 
until  used. 

By  strict  attention  to  these  details  the  affection  has  been  banished 
from  modem  lying-in  institutions,  but  any  relaxation  of  care  is  quite 
sure  to  be  followed  by  an  outbreak  of  the  disease. 

Curative. — The  same  metho<ls  are  usually  ade(|uate  to  remove  the 
disease  after  it  has  appeared.  Instead  of  the  boric  acid,  2  per  cent, 
sodium  bicari>onate  may  l)e  employed.  The  systematic  u.se  of  these 
solutions  will  usually  result  in  a  prompt  cure.  In  rebellious  or  severe 
cases  stronger  solutions  may  Iw  necessary.  A  saturated  solution  of  boric 
acid  may  be  applied  three  or  four  times  a  day.  Bichloride  of  mereurj' 
1  :  1000  may  be  applied  once  or  twice  a  day. 

Where  it  seems  <lesirable  to  prolong  the  effect  of  the  application  this 
may  be  done  by  dissolving  the  antiseptic  in  glycerin,  as  in  the  following: 

^— Boracis, 

Sodii  bicarbonatia ud      4.0  gms.     (oj). 

Glycerini 3U.0c\c.       (Sj).— M. 

This  solution  can  Ik*  painted  on  with  a  brush.  For  still  more  powerful 
effect  permanganate  of  [>otassium,  1  :  2.30,  or  2  per  cent,  silver  nitrate 
solution  may  l)e  employed  with  a  brush.  Whatever  applicatiorf  is  made 
care  should  l>e  taken  to  avoid  any  further  injury  to  the  epithelium. 
In  the  severer  types  of  the  affection,  met  with  secondarily  in  the  diar- 
rheal disea-ses,  etc.,  special  attention  will  be  reciuirwl  to  tlie  feeding, 
which  must  be  adjusted  to  the  disturlK'd  digestive  functions  of  the 
infant.  Holt  says  that  in  certain  hospital  cases  he  has  foun<l  that  the 
disease  is  sometimes  protracted  by  the  irritation  produced  by  the  nipple 
in  feeding,  and  suggests  in  such  cases  resort  to  feeding  by  gavage  for 
several  days. 

PERLECHE. 

Under  this  title  an  ulcerative  affection  of  the  angle  of  the  mouth  was 
originally  described  l)y  IxMnaistre  aii<l  has  since  lH*en  more  thoroughlv 
considered  i)y  (\)ml)y. 

Etiology. — The  affection  is  not  uncommon  among  children  from  two 
to  seven  years  of  ago  and  may  be  seen  in  the  younger  classes  of  school 
childrei».  'I'he  fissure  with  whi<'h  it  begins  is  doubtless  produced  by 
traumatism;  in  tlic  later  development  of  the  ulceration  the  practice  of 
constantly  licking  the  lips  an{l  secondary  infection  by  the  strept(xwcns 
or  slaphyloc<M'CMs  appear  to  be  the  most  important  factors,  'i'^he  aff(H*tion 
may  presrnt  itself  in  several  menil)ers  of  a  family  and  is  thought  bv  some 
to  be  contagions,  transmission  occurring  from  the  ust»  of  unclean'drink- 
ing  vess<'ls,  vU\,  or  l)y  kissing. 

Lesion. — This  is  at  first  a  simple  fissun*  of  the  angle  of  the  mouth. 
Later  there  develops  a  sujHTKcial  ulcer  with  a  dirty-gray  base,  ami  some 
thin,  purulent  discharge.  The  ulcer  is  not  unlike  the  mucous  patch  of 
hereditary'  syphilis.     I'ndcr  unfavorable  conditions  the  ulceration  may 
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become  extensive  ami  there  may  be  destruction  of  the  surrounding  skin. 
Usually  there  is  no  involvement  of  the  lymph  nodes,  but  in  the  severe 
cases  this  may  occur-  The  ulceration  is  usually  quite  painful  and  the 
lip  may  be  swollen.  The  affection  is  not  grave,  yielding  readily  to 
treatment. 

Ditgnosis. — The  character  and  location  of  the  ulceration  and  the 
absence  of  any  of  the  other  symptoms  of  syphilis  suffice  to  render 
diagnosis  easy. 

Treatment. — This  consists  in  cleansing  the  ulcer,  touching  its  surface 
with  a  caustic,  the  nitrate  of  silver  stick,  tincture  of  iwline,  or  burnt 
alum,  and  later  the  application  of  a  protective  ointment,  such  as  one 
of  bismuth  or  zinc  oxide. 


BEDNAR*S  AFHTHJE. 

By  this  name  certain  superficial  ulcerations,  produced  by  traumatism 
upon  the  hard  or  soft  palate,  have  conic  to  be  known.  The  lesions  are 
undoul>tedly  produced  by  rough  trt*atment  in  swabbing  out  the  mouth 
and  occur  just  at  the  points  where  too  greUt  pressure  would  readily 
tell.  These  are  well  back  upon  the  hard  palate,  just  at  the  junction 
with  the  soft,  and  over  or  close  to  the  velum  of  the  palate.  They  are 
quite  frequently  seen  in  hospital  practice,  rarely  in  private  work.  In 
some  cases  similar  ulcers  are  produced  by  too  large  or  rough  nipples, 
fhe  ulcers  are  usually  round  or  elliptical,  yellowish  in  color,  and  very 
wperficial.  They  are  regularly  seen  <luring  the  first  weeks  after  birth. 
Hu'v  may  be  ini]X)rtant  by  reason  of  resulting  <liffirulty  in  feeding. 

Treatment  should  U?  that  of  a  catarrhal  stomatitis,  cleanliness  being 
e^pf^iaijy  iin]>ortant,  and  for  <>l>vious  reasons  sj^'cial  care  shouht  l>e 
taken  to  avoid  further  injury  to  the  delicate  mucous  membrane. 


GONORRHEAL  STOMATITIS. 

A  form  of  gonorrheal  involvement  of  the  mouth,  consisting  of  super- 
fieial  ukiTations  upon  the  tongue  or  the  palate,  has  been  describee! 
»y  some  writers.  The  infection  occurs  from  the  mother.  The  gono- 
*wciis  may  be  demonstrated  in  the  secretions  of  the  ulcers,  and  this 
ncmonstration  is  essential  to  the  diagnosis.  A'ery  little  is  known  of 
the  affection  and  it  ap|X'ars  to  be  a  rare  occurrence. 

T^Wtment  would  be  that  of  the  catarrhal  stomatitis. 


STPHILITIO  STOBIATITIS. 

I  ntlerthis  heading  may  l)e  included  fissures,  papules,  mucous  patches, 
UKfR  or  primary  sores.  It  is  quite  unusual  to  find  the  primar}*  lesion 
»f  syphilis  in  the  mouth  in  children,  but  it  may  occur  upon  the  lips, 
tonffjie^  or  tonsil.     Its  characters  and  course  do  not  differ  from  those 
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observed  in  later  life.  Pissun-s  of  the  nuictx'utaneou.s  supfat-c  of  ibe 
lip  are  t'oinmon  am!  woll-knoivn  niuiufostatioiis  in  congenitftl  syphilis. 
The  fi.ssurt*.s  are  most  often  .seen  at  the  angles  of  the  mouth,  imt  arc  not 
limited  to  that  site.  They  may  be  deejj.  they  bleed  cusily,  ami  are 
painful.  There  may  be  some  induration  about  them.  Tliey  sliould 
not  Ix*  confused  with  llie  simple  fissures  seen  in  poorly  nourished 
chililn.'n  during  or  after  the  exanthemata  or  other  ^vere  illness.  The 
syphilitie  fisyiires  are  very  chronic  and  difficult  to  heal.  They  regularlv 
leave  cieatrices  which  often  prtwlnce  deformities  of  the  lip  that  are  »{uite 
ehanicteristie.     (Setr  chapter  on  Congenita!  Syphili.s,  p.  /»ti2.) 

The  mucou.^  patches  ot*cur  upon  the  lips  or  any  part  of  the  biieeal 
mucous  membrane.  These  arc  nsuallv  nmnd^  of  a  ^rayi^h-wliite  color, 
sharply  limitetl,  and  slij^litly  rai.^ed  alH>%'e  the  surface.  Tliev  arc  \wX. 
as  a  rule,  painful.  Papules^  the  condylomata  lata,  are  not  frefpierit,  but 
nuiy  (H'cur  about  the  niotith.  'I'liey  are  usually  broad,  their  surfu<'e 
irrt^guhir,  the  c^-ntn-s  soft  and  exude  a  punilent  seen'tion. 

Diagnosis. — \Vliilc  the  a]>f«'aran<*e  of  fhe-"^  local  lesions  is  oftrii 
characteristic,  it  is  certainly  nnsafe  tf>  venture  a  dia^O'sis  in  the  absence 
of  other  evidences  uf  syphihs,  llie  eoryzaj  adenopathy,  laryngitis,  or 
eruptions. 

l^eatment. — The  constitutional  treatment  of  syphilis  is,  of  course, 
essential,  and  in  mentiosaHl  in  detail  in  another  chapter.  Where  the 
local  lesion  pt.'rmits,  mercnriul  ointment  may  be  applied  to  it,  or  it 
may  lie  du.st**il  with  a  ptvwder  of  cfpial  parts  of  calomel  and  bismuth. 
The  moutli  should  be  kept  thoroughly  clean  by  the  use  of  one  of  the 
detergent  mouth  waalies. 


DIPHTHERITIC  STOMATITIS. 


This  is  one  of  the  possible  complications  of  diphtheria  in  general.  In 
my  experience  it  i-^  iicver  seen  in  the  absence  uf  diphtheritic  afTectioii 
of  the  pliarynN  and  tonsils.  In  the  mouth  the  diphtheritic  pla(|Ues  may 
occur  on  any  part  of  the  muccnis  membrane,  but  esjHrially  on  the 
tongue  or  the  inner  surface  of  the  lips.  In  .severe  eatses  of  diphtheria  il 
is  not  uncc»mmon  to  see  fissures  at  the  angles  of  tite  mouth  covered  vi\th 
membrane.  The  lesions  in  the  mouth  have  alt  the  varied  appearance 
of  diphtheria  seen  elsewhere.  As  it  n^^ularly  accompanies  diphtheria  of 
tfie  throat,  mistake  can  hardly  be  made  in  the  diaj^nosis.  Non-iliphther- 
itic  lesions,  the  ulcerative  or  aphthous  .stomatitis  covering  lar^  areas,  ape 
.sometimes  mistaken  for  diphtheria.  The  local  appearances  ought  to 
flef.'i4le  the  matter,  but,  if  necessary,  cultures  may  be  made.  In  asso- 
ciation with  <liphtheria  of  the  mouth  the  submaxillary  and  adjacent 
lymph  mules  should  l>e  swollen  and  tender. 

The  occurrence  of  lesions  in  the  mouth  is  of  some  moment  by  reason  of 
the  resulting  pain  and  greater  disinclination  to  the  takinjg;  of  nourishment. 
otherwise  one  should  not  attach  too  jjravc  importance  to  them.  More 
or  less  catarrhal  stoniatitis  is  assiH'iatetl  with  the  diphtheritic  lesions. 
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Treatment. — Apart  fttnn  tin'  Uiso  of  nntitoxin  thl'^  woiiM  call  for  the 
local  cU'un.sid)?  lippll^-d  to  iliplithcria  i>f  any  part,  liy  the  fri'iiiii'Mt  irri^a- 
liuti  witli  norma]  suit  si^lufiun  or  2  piT  crrU.  liorir  ai*iil.  No  attt-mpt 
sIhiuUI  be  mH<k'  to  rfinove  the  menibrauo  n»H'hani<'ally,  and  Jiiore 
rigorous  treatraetit  ia  usually  more  hunuful  than  helpful. 


GANORENOnS  STOMATITIS. 
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This  dbease  is  describeil  umler  the  immesof  Noma,  Cancrum  Oris, 

jimi  WaAscrkn'bs, 

Etiobgy. — Tht:  aff^Tlimi  is  not  iiifrpf|uei»tly  seen  in  larj^^  hospitals 
iir  a-^ylums  for  childrtMx;  it  is  ahnost  unknown  in  privatt'  practift'.  From 
lime  to  time  isoluttHl  rjLses  ariL\  however,  repnrteti  in  chJMren  in  homes 
far  n*ino%'(il  from  alt  the  usual  infliient-es  or  Moort'cs  of  inffrtion.  t'li- 
(li)iiltltHlly  bad  hyfjioiiic  siirnjinidini^.s  favor  the  outbreak  of  llie  ath-rtion; 
ihisin  itaplit^l  in  its  cotifinenient  tu  hospitals  iinil  aM'hiins.  VViiatever 
kffpn  the  rpsisting  power  of  the  ehild  favors  the  diseiLse,  but  internal 
fiTidiliuns  are  the  faetcjrs  of  greatest  inifMtrtanee.  The  disease  almost 
never  oceiirs  primarily  but  is  a  seipiel  nf  some  exhaiistinf^  illnens^  ?;iifh  as 
Di*'aslis»  searlet  fever,  pneumonia^  typhoid,  whoopiiij^-eough,  ilyseittery, 
tul)e^■lllosis,  syphilis,  etc.  Of  all  these  nieavstes  is  par  cxcdifnn'  itie  pre- 
cursor of  eanenim  oris.  The  aetive  stomatitis  which  regulurlv  aeeoin- 
Jianiesthis  alTection  nndoubteflly  plays  a  part  in  the  production  of  gan- 
p^ne.  The  disease  i.-?  most  often  s<'en  in  children  from  two  to  seven  3-eaTs 
nf  agp,  but  I  have  seen  it  in  an  infant  of  six  months,  and  Kostcr,  Hann- 
•on.aiui  Zieglerhave  rpjM)rte<l  eases  ran<2^iiig  in  a^c  from  lifteen  to  seventy 
Jwirs.  (ietigraphieally  its  sperinl  fieli!  lies  in  I>enmark,  the  Bultie  const 
»'  (jcrraany,  and  Holland,  The  disease  is  regjarded  by  some  as  con- 
tttpn^w.  hut  the  .support  of  this  propositii>n  is  not  strong,  Blunier  and 
Mik^fjirlane  have,  however,  repi>rted  an  cpideinie  in  the  Albany  Orphan 
■%|iun.  In  one  of  the  nurseries  of  the  New  York  Foundling  Hospital  a 
inAjfars  ago  there  oeeurreil  a  series  of  pases  of  gangrene  of  the  ear,  in 
'■'hich  the  transmission  of  the  disease  was  sutisfaetorily  traced  to  the 
"wntnon  use  of  a  syringe  for  irrigation  of  the  ears.  The  outbreak 
'topptti  upon  the  intrtjduction  of  priiper  methods  of  asepsis. 

Pathology. — The  baeteriolngy  of  gangrenous  stomatitis  is  still  in  dispute. 
Stiiimtnclbusch  in  1889  de.seril:>cd  a  short  l>afinus>  with  rounded  ends, 
**viirring  sometimes  as  a  diplobacilhis^  sometimes  in  long  filaments, 
*'^ifii  he  foun<l  in  the  ^one  of  invasion  of  the  gangrene  and  whieh  he 
wpinieil  as  specific.  Rossi  in  1892  found  strept*K'oeei  and  staphyloeoeei 
*itb  Dianv  leptothrix-like  haeilli  in  the  lesions.  Babes  nn<l  Zambiloviei 
in  IftM  rle,scril>ed  another  specific  bacillus.  Blumer  and  Macfarlaue 
i'niml  nn  organism  of  the  leptothrix  class.  Others  have  found  the 
'I'plitlirria  anil  pseudodiphtheria  baeilli,  but  noneof  these  orfjanisnis  has 
sBlhfjM-toritv  been  pniven  to  be  speeific.  In  the  in*tnre  of  things  uiatiy 
'•'E^iisins  will  l»e  found  in  any  gangrenous  process  about  the  mouth. 
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LesionB. — In  a  single  instance  I  have  seen  cancnim  oris  <JcveIop  in  a 
child  before  the  eruption  of  the  teeth.     In  all  other  eases  my  experienee 

coufirniii  Monti's  ^'iew  that  caneruni  oris  develops  from  a  previous 
uleerati\^e  stomatitis.  AVe  rt'j;iil;ir]y  find  the  marj^n  of  llie  ^inns  over- 
lying several  teeth,  usually  the  molars,  dark  and  neerotie;  the  twrth  are 
ItMiscned  or  have  alrently  fallen  out;  if  drawn,,  the  roots  are  found  Ijathcii 
with  a  thin,  ^reonish-hhirk  exudation,  which  gives  the  eharaeteristic 
steueh  of  ^an^rene.  The  alveolar  pnicess  is  softened  to  a  ^*aler  or 
less  extent  and  the  ileslrueliun  nmy  extencl  tlinjuj;h  the  niaxilla  and, 
if  in  the  LipjKT  jaw,  involve  the  Hoor  of  the  njLsal  pa-ssa^cs  or  even  of 
the  orbit.  In  the  Iwnc  the  disea.st'  sprea<:l3  by  extension,  but  never 
seems  to  involve  the  palate  to  ijreat  extent.  Some  writers  st«te  that  the 
process  never  attaeks  Ixjth  sides  of  the  jaw,  but  in  my  experience  this 
is  not  so  uncommon.  The  most  striking  part  of  the  elinieal  appear- 
ances, the  gangrene  of  the  soft  parts  of  the  face,  is  in  my  judgment  a 
si^'ondary  [j^H'ess  and  is  a  true  gangrene.  The  margins  of  the  destroyed 
area,  are  black  or  grayish  black,  ragge«l  atid  sloughing.  'I'lie  fliscliarge 
is  thin,  dark  greenish  black  in  color,  and  of  characteristic  odor.  There 
is  no  line  of  demarcation,  the  color  of  the  gangrenous  area  fading 
gradually  into  that  of  the  normal  skin. 

Miernseopically,  in  the  margiii.*j  of  the  affected  area  sections  show  a 
Konc  of  necrosis,  in  which  the  general  topography  of  the  tissues  can  still 
be  made  out  and  the  outlines  of  the  cells  are  seen,  but  tlic  cell  bodies 
stain  verj*  poorly  and  are  very  cloudy,  white  the  nuclei  have  entirely 
disappcareti,  not  even  fragments  l>eing  visible.  Oeciisionally  the  walls 
of  an  artery  on  the  margin  may  re.si^mble  a  normal  artery,  but  the 
vessel  is  bhxkeil  by  a  thr«>rnlM>sis.  Beyond  the  area  of  cell-death  is  a 
narrow  aone  of  marke<l  infiltration  with  Icukoeytes.  On  the  boundary 
of  these  two  Kones  and  in  the  area  of  infiltration  Imeteria  of  various 
kinds  can  usually  be  dcmonstratcfi  by  appropriate  methods. 

As  to  the  nature  of  the  piithological  process  various  theories  have  been 
held.  By  some  it  is  regartled  as  simply  a  marantic  gangrene.  With 
that  idea  my  ex[>erienfe  is  not  in  harmony.  Among  the  hun<lr»tls  of 
eases  of  niariLsmits  seen  in  the  New  York  Foundling  Hospital  yearly^ 
the  disease  Ls  practically  never  .seen.  It  occurs  in  children  of  two  jTare 
or  more,  usually  wel|-nourishe<l  previously,  hut  prostrated  by  some 
severe,  acute  iUness,  Throml>osis  of  the  blocKlvessels  luis  been  held 
by  some  lu  Ite  the  cause  of  the  disease,  but  a  little  stuily  soon  convinces 
one  that  the  throniltosis  is  a  secondary  phenomenon,  not  the  primary 
piHX-ess.  Woronichin,  finding  some  slight  changes  in  the  nerves  in  tlic 
neighltorhowl  of  the  gangrenous  area  advance<l  the  theory  of  a  causative 
"disturlwd  enervation,"  but  the  distributiun,  manner  of  extension,  and 
all  the  clinical  features  are  against  that  explanation.  Although  the 
specific  organism  has  not  yet  been  itientifietl,  there  is  go<xl  reason  to 
believe  that  the  disease  is  due  to  the  invasion  of  bacteria  in  a  tissue 
already  prepared  for  their  growth  by  a  severe  stomatitis  and  in  an 
inili^idnal  whose  powers  of  rt*si.stancc  have  l>een  greatly  lowertnl  by 
acute  diseai*e   (measles,   whooping-eough,  etc.). 
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Symptomatology. — The  (lisea.se  almost  always  bp^ins  in  a  severe 
iilirrulivr  slurnatiti&i.  Thf  gums  have  the  a}t|>ejimiices  hi4i>n^inpf  to 
llial  HitTcc-tion.  Alwiut  the  htLsQS  of  oni^  or  mnrt*  of  the  teeth  there  is  the 
flwrat'terisdc  line  of  nctrro^is.  Salivation  is  present,  but  not  marked, 
The  first  sign  of  the  onset  of  gangrene  is  the  ohanpje  in  the  otlor  of  the 
lin-atli  auil  sjiliva.  In.stetid  of  the  fuul  odor  that  belongs  to  ulcerative 
slonitttitis  we  jj»*t  the  horrible  steneli  that  usuhUy  aocompanief*  a  wet 
^iigfi.-ne  of  any  part.  At  this  time  if  exanitnsitinn  is  msule  we  find  the 
Ut'th  in  the  atfeetetl  area  knisened ;  if  pulled  their  roots  arc  found  Imthed 
ill  thill,  (lark  fluid,  which  emits  the  eh  a  rai-t  eristic  odor.  The  periofiteum 
ia  loosened  about  the  a'lveular  process  and  there  may  be  some  superficial 
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IS  of  the  iHiiie.  The  process  more  often  attacks  (he  upper  jaw 
'l"ifi-  "W"0.  Within  tweury-four  to  forty-eight  hours  the  tis.sues  overlying 
"ii'alfirlnl  teeth  shown  deep  bluish-f^reen  eolor  undepiieath  the  skin, 
luucli  like  u  ileep  bruise-  At  this  time,  also,  .swelling  ap[X'arsand 
V''i(hiratinn  of  Ihe  part  can  be  made  out,  (iraduatly  tlu'  eolor  of 
'irpinleeiK-ns  ntuil  there  is  a  small  circle  showing  the  characteristic 
;rriTiii>iy,j;i,.|^  hoe  of  gangrene.  Meanwhile  there  is  a  further  separation 
f'f  tilt-  jn-riosleuni  frt)ni  the  undeHyinjj  maxilla,  together  with  more 
"UlH-rHciiil  iufpijsis  of  rlu*  hinie.  We  may  find  the  process  extending 
i'P»titW  hone  well  up  towanl  the  urbit,  before  there  is  much  breaking 
fli^tiof  the  skin.     The  sluugliing  begins  in  the  centre  of  the  area,  first 
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appearing  iip4>n  *tic  liji  or  chit^k,  and  oner  brj^un  extends  rapidly, 
rk'.'itroyiii^  thi'  whoh,'  lip  or  clifx'kt  tlio  ^■i^^t'  of  the  nose,  laying  have  the 
bony  parts  Uoui'iith,  and  proiJut-ing  iht-  niovst  horrible  si^ht  that  one  is 
fa)lr<l  upon  tts  sim*.  With  \\w  involvement  uf  the  cheek  there  is  an 
ahno-st  constant  flow  of  saliva  from  the  corner  of  the  moiifh.  bearing  with 
it  the  diAchargc  from  the  ganffrenou.'j  area.  The  o<lor  perx-ades  the 
whole  room  or  ward  ant!  is  very  sickening.  The  process  may  involve 
Inith  sides  (Fip;.  -iT). 

'I'hc  general  conflltion  of  the.se  cases  varies  greatly  In  some  instances, 
it  is  said,  the  ehildr^^n  do  not  appear  to  lie  very  ill,  some  even  sitting 
up  in  bed,  apparently  nnflisturlx^d,  and  picking  ont  the  loosened  teeth 
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or  bits  of  necrotic  tissue.  Usually,  however,  the  patient*;  are  marketlly 
prostratnl  fmrii  tlie  beginning,  the  tern|XTntnrc  is  high — 102^  to  104''  F. 
—ami  the  pulse  eorrtvsjXKHlinjjly  rapid.  It  i,s  remarkable  that  there  ia 
little  complaint  of  pain,  and  the  ehildren  eontinne  to  lake  nonnshment 
fairly  well.  In  mv  exiHTieucc  the  disease  is  very  sintn  coniplieateil  by 
a  septic  lm>nchopneinno[iia,  whieli  is  evi(icnee4l  by  a  higher  tetnfjcrature 
— 105°  to  lOTi''  F." more  rapid  pulse  and  respiration^  greater  provStration, 
and,  if  the  child  lives  long  ennngh,  signs  of  areas  of  consolidation, 
particularly  in  the  lower  and  p<tsterior  ]>arls  of  the  lungs.  Death  usually 
occurs  from  exhaustion.  It  is  not  very  un<^tmmon  to  find  an  extensive 
diphtheria  of  the  nasopharynx,  pharynx,  and  possibly  the  larynx  as  a 
terminal  complication. 
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Prognoais, — Tho  course  of  the  gangtx^ne  is  iigually  rapicl,  k-rminaLing 
fatally  in  from  one  to  three  weeks.  Instances  of  spontaneous  recovery 
en*  n-<'on]e<l.  In  tlieae  u  line  of  (Jetntircation  forms,  tlic  slough  separates, 
tlif  jp'Tifral  eonilition  improves,  anil  reeovery  eiisnes,  but  with  n  liorrible 
ilefomiity  from  the  destruction  of  the  Si-jft  parts  of  the  face. 

Fmiii  70  lo  SK)  per  cent,  of  all  caiseH  aR^  said  to  be  fataK  I  have  ne%^er 
sn-n  but  one  ea«e  get  well,  and  that  patient  had  lost  one-half  of  the  lower 
iDnulla. 

Traitment.— The  vital  point  in  this  regani  ig  prevention.  The  earcfni, 
antiseptic  treatment  of  the  montli  in  all  the  nifeetion.s  diseases  of  children, 
r«[wially  measles,  is  enseiitiah  The  appeJirancc  of  ulceration  of  the 
gurus  should  lie  the  signal  for  increased  Nigilance  und  acti\'e  treatment. 
Tlif  ulivntte*!  area  shoiik!  l>e  scraped  clean  or  touchet!  with  nitric  acid, 
uid  every  effort  shunld  l>e  made  to  strengthen  the  child  hy  increased 
M\\\%  and  alcoholic  stimulauLs.  If  the  necrosis  of  the  giini  spreads  the 
logsciieil  tectli  should  l>e  removed,  and  the  nccnjtic  tissue,  l>onc  as  well 
teaofl  parts,  scraped  away.  It  i.s  by  these  methods  that  I  hcliew  tlic  dis- 
fa*  is  h>  Ih"  arresteil.  ^^  hen  tin*  praccs.s  has  once  involved  the  si>ft  part-s 
ilic  cWnces  of  snccc-saful  trealnu-nt  are  redncc^l  to  a  niininnmi.  The 
iipplicution  of  ransticH>  such  as  nitrate  tvi  silver,  chloride  of  zinci  nitric 
41'iii,  is  often  a<lvised.  but  they  are  practically  useless  and  ^houkl  be 
aliamlimed.  Valuable  time  i^  lost  by  iisinfj  them.  The  ^an^rcrious  area 
iti  lU'sfifl  tii^nc  should  l*c  flcati-oyed  with  the  actual  cautery,  the  cauteri- 
ai>tm  W\t\^  earrietl  well  l>eyonf!  the  appan^nt  line  of  gangrene.  The 
iiinldviiip  Ikjuc  should  Itc scraped  thomughly,  teeth  Vicinfj  removed,  and 
lurftakeii  that  no  f^x-i  are  left  in  the  alveoli.  By  this  nieth<Ki  von  Raul>c, 
^  Slf'rliii,  \\vks  rc|H>rted  a  nuiulier  of  successes,  and  Baitibridgc  has  saved 
ones  in  the  New  York  City  Children's  Hospitals. 
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ACUTE  PHARYNGITIS. 

Acute  inflammation  of  the  pharynx  in  practice  includes  an  acute 
ratariml  inflamnuition  nf  the  pillars  of  the  faucc\s,  the  uvula,  tonsils, 
Istcral  mill  posterior  walls  of  the  pharynx.  It  is  ciulte  regularly  acci»m- 
jwtufil  by  a  similar  process  in  the  uiisrtpharvnix,  which  nuiy  Ik'  of  more 
iui[snrt!ttMt'  than  th*'  visible  lesions  of  the  pharynx.  It  may  Ix*  preceded 
•'nftllowfd  by  similar  inflammation  of  the  nose  or  of  tlie  larvnx,  trachea, 
»'^'l  I'hMiefii,' 

'^  i".  MrtI  known  that  a<'nte  inflammation  of  the  pharynx  occurs  as 
•'U'arlv^yrjipfdm  in  many  of  the  iiifcetious  diseases,  esfafially  measles, 
^■HTlct  fi-vcT.  diphtheria,  and  infiuen/.a.  It  may  be  primary,  and  is  then 
JUffttt  (jf(r>n  rhie  to  exposure  to  cold  or  wet,  or  in  our  cities  to  exposure 
*J!"'k'li  winds  larlen  with  the  dust  anti  dirt  of  the  streets,  or  to  di|;e?itive 
™wwrft.  It  may  be  the  be^inninjf  of  what  is  so  commonly  designated 
***'Vi>ld/'  the  explanation  of  which  is  probably  a  bacterial  infection, 
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and  then  the  inflammation  will  usually  extend  to  both  nose  and  throat,  or 
it  may  be  simply  an  incident  of  acute  catarrhal  processes  beginning  in 
other  parts  of  the  respiratory  tract.  Undoubtedly  it  is  more  common 
in  mouth  breathers,  especially  in  those  suffering  from  adenoids.  Certain 
children  seem  to  be  peculiarly  susceptible  and  have  repeated  attacks. 
These  are  commonly  explained  on  the  basis  of  rheumatism,  but  with 
very  little  reason.  The  explanation  of  repeated  attacks  of  acute  pharyn- 
geal inflammation  will  much  more  often  be  found  to  be  mouth  breathing 
from  obstruction  in  the  nose  or  nasopharynx,  improper  feeding,  or  the 
persistent  use  of  too  warm  baths  by  which  resistance  to  exposure  to 
cold  is  lowered. 

Pathology. — The  lesions  are  those  of  any  acute  inflammation  of  a 
mucous  membrane,  acute  congestion  and  swelling,  usually  with  some 
lessening  of  the  normal  mucous  secretion.  Later,  the  congestion  dis- 
appears, the  swelling  lessens,  the  mucous  membrane  Ix-comes  relaxed, 
and  the  secretion  of  mucus  is  iucreastnl.  Every  case  should  be  examined 
for  the  presence  of  adenoids  or  other  cause  of  obstruction  of  the  nasal 
passages. 

SymptomatoioKy  — The  affection  generally  begins  in  a  mild  way  with 
some  soreness  of  the  throat,  difficulty  in  swallowing  or  actual  pain, 
especially  if  the  nasopharynx  Is  involved,  and  slight  constitutional 
disturbance.  Usually  there  is  but  little,  if  any,  fever,  but  in  some 
children  the  onset  will  l>e  acute,  severe,  and  attended  with  high  temper- 
ature and  marketl  prostration,  exactly  as  if  the  children  were  l)eginning 
an  acute  infectious  disease.  Insjx'ctlon  shows  a  more  or  less  general 
injection  of  the  pharyngeal  tissues,  which  are  often  dry  as  well  as  re<I, 
but  may  be  covered  with  mucus.  The  cervical  lymph  nodes  may  be 
slightly  swollen.  If  the  tein|XTiiture  is  raised  there  is  u  corresponding 
quickening  of  the  pulse.  The  pRx-ess  usually  subsi<les  gradually  after 
the  first  day,  but  may  for  a  day  or  two  increase  in  severity,  "^rhe  course 
rarely  covers  more  than  four  or  five  days.  If  the  prcx-ess  extends  it  is 
then  followed  by  an  acute  laryngitis  or  bronchitis,  which  may  be  of 
more  importance  than  the  infiaunnation  of  the  pharynx. 

Diagnosis. — Inspection  will  reveal  the  condition.  The  important  point 
is  to  be  sure  that  one  is  not  dealing  with  an  acute  infectious  disease. 
Naturally,  this  is  to  be  most  feared  in  the  cases  with  high  temperature. 
In  a  family  of  children  it  is  a  good  practice  to  separate  a  suspicious  ease 
until  the  (juestion  can  be  satisfactorily  answere<l.  Scarlet  fever  will 
promi)tly  announce  itself  by  the  eruption.  Measles  nuiy  now  lx»  dis- 
tiiiguisluMi,  in  most  cases  at  least,  by  the  presence  or  absenci*  of  the 
Koplik  spots.  Cultures  settle  the  possilnlity  of  diphtheria.  With  these 
(juestions  dis|>osed  of,  the  affection  is  a  matter  of  a  few  days'  time. 

Treatment. -—"^rhc  prophylaxis  has  been  sufficiently  indicatetl  in 
discussing  the  etiology.  Removal  of  obstnicti(ms  to  nasal  breathing 
and  correction  of  inijudju-r  feeding  or  bathing  habits  are  of  im|x>rtance. 
The  afrcction  is  self-limited,  l)iit  treatment  may  be  of  value  for  the 
patient's  comfort  or  to  prevent  the  extension  of  the  process  to  the  larmx 
and  bronchi.    The  children  should  remain  in-doors  and  a  mild  laxative 
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begiven.     For  most  chiklren  the  milk  of  magnesia,  4.0-15  o.c.  {5j-iv)^ 

or  thf  effen*esring  t-itnite,  00-120  c.c.  (5iij-iv),  answer  very  well.  Local 
flppliuatjun*  are  ilesirable,  but  young  children  so  often  resist  any  attempt 
in  ihiil  direction  that  it  may  l>e  impossible  to  use  them.  Beneficial 
np!«Il*  are  secureil  in  these  cases  by  irrigating  the  pharynx  through  the 
iitr>c  with  small  ciuantities  of  a  2  per  eent.  solution  of  boric  acid, 
imrmal  salt  solution,  or  a  1 : 4  solution  of  glycothymoline.  The  Berming- 
hiiQ  JtMiche  is  a  very  convenient  flevice  for  intro<lucing  these  solutions, 
but  a  blunt-tipt>e(J  glass  syringe  or  ti^ven  a  teaspoon  will  answer  tlie 
piiqMise.  Such  irrigation  may  be  repeateii  every  two  or  three  hours 
nilhout  danger  to  the  Eustachian  tubes.  In  all  cases  where  irrigation 
t!!  fillcil  for  it  is  neees-sary  to  consider  the  infection  and  congestion  of 
ibe  Eustachian  canals  that  may  be  associatcil  with  di^eiLse  of  (he  naso- 
plian'iix-  Crackefl  ice  may  lie  given  tu  be  held  in  (he  month.  ro]<l 
compresses  applicfl  to  the  iwck  and  renewed  every  hour  may  W-  fonml 
useful.  The  diet  should  l>e  litpjid  and  should  be  given  cold  or  but 
njoilerfltely  warm.  In  oUler  cliihlrcn  any  of  the  above  solutions  may  be 
u.stil  a.'i  a  gafglc^  but  on  account  of  the  presence  of  inflammation  in  the 
iia.iwphunrnx  it  may  even  in  these  eases  l>e  dc-'^irable  to  intnKluce  the 
fiuid  through  the  nose.  If  there  is  a  temperatiuT  or  much  eonstitutiona! 
tlistiiTlmnee  srnull  doses  of  phenacetin^  OJJiO  gm.  (2  grains)^  to  a  three^ 
yrrir-oM  child  will  give  n^ltef.  After  the  acute  symptoms  have  subsided 
ihc  dfi-ction  is  well  left  to  nature's  resources. 


I 
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SDDLE  CHRONIC  PHABTNGITIS  (ELONGATION  OF  THE  UVT7LA). 

Simple  ehr*mic  inflammation  of  the  pharynx  is  rarely  seen  in  child" 
liortl,  except  a.s  an  attendant  of  chronic  proeess<'s  in  the  nose  or  naso- 
phjtnr'nx.  We  tin,  however,  see  a  chronic  enlargement  and  elongation 
"'iJif"  uvula  which  may  properly  be  considered  in  this  connection. 

Bticl»^.— This  condition  of  the  uvula  is  by  some  regardn!  as  con- 
p-iuiiil,  More  comninnly  it  seems  to  l>e  the  result  of  repeated  attacks 
"'  w'litp  pbnrvngilis  produced  in  one  or  the  other  of  the  ways  already 
oHiiitk-rpd.  It  is  often  associated  with  chronic  hypertmphy  of  the 
tnaiils. 

fiyiDptoiiiatology. — The  most  csimmon  symptom  is  a  persistent  cough. 
^f^iijtrh  which  is  often  reganled  as  due  to  a  bronchitis  ami  treated 
"■ponlinply.  The  c<High  is  es|XH^ially  marked  when  the  child  is  lying 
^Iwrior  sleeping.  In  some  cases  the  enlargi'il  uvula  ntay  give  difficulty 
"*  mucking  or  swallowing.  Upon  ius|x'ction  the  elongated  uvula  is 
^lily  st-cn  hanging  fnim  a  relaxed  palate  and  resting  upon  the  base 
™  tW  tongue.  The  part  is  usually  pale  and  redematous.  In  older 
^■hiMji'u  the  condition  gives  rise  to  frequcTit  efforts  at  clearing  the 
•Wt,  "hacking/'  and  expectoration.  There  may  l3e  complaint  of 
^'rpni-»(s  of  the  throat  and  the  constant  efforts  at  relief  only  aggravate 
^  cfniiHtion.  As  a  rare  condition  the  uvula  is  found  cotigenitally 
"•largptl  and  bifid. 
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Treatment.— If  the  affcclion  is  associated  with  chronic  enlar^mcnt 

of  the  tonsils  or  (lie  presence  of  adenoid  vegetations  the  pcmoval  of 
these  eonditions  may  suffice  to  correct  tlie  condition  of  the  uvula.  In 
very  mild  crises  aj^tringcnt  gargles,  such  as  O.,j20-U.65O  gm.  (S  or  10 
grains)  of  alum  to  ^iU  c.c.  (1  ounce)  of  water,  or  the  appliealtun  of  a 
2  j>er  cent,  solution  of  nitrate  of  silver,  may  be  trie<i.  In  marked  causes 
it  is  best  to  remove  the  uvula.  Thi^  can  Ix-  easily  <.lone  by  grasping  the 
lip  with  a  pair  of  long  forceps  and  .'jnipping  tiic  uvula  above  with  scissors, 
cutting  a  little  obUtjUely.  C^nre  should  be  taken  not  to  remove  too  much 
of  the  uvula,  aj  free  hemorrhage  may  result.  It  is  to  be  renieinI>eriH| 
ihat  the  stuinj)  may  be  very  painful  for  souie  days  or  even  a  week  after 
the  operatioti. 


CHRONIO  FOLLIOULAR  PH&RTKQITI3. 
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Thia  is  a  condition  of  chr«>nic  iiiHammation  of  the  small  masses  of 
lyuiphoid  tissue  normally  pn.\sent  in  the  |Misterior  wall  of  the  phan'nx. 
It  is  reguliiHy  associated  with  chronic  enlargement  of  the  tonsils  arul 
the  presence  of  adeuoi<l  growths  In  the  lULsnpliarynN.  It  mav  Iw  as  an 
imiependeut  condition  after  the  iTUiuval  of  tonsils  or  adenoids  or  in 
their  absence.  Its  etiology  and  pathology  are  eaacntially  those  of  tliese 
con*iitious.     It  is  seen  iu  chihlren  of  ptH>r  vitality. 

Symptomatology. — In  most  t  «ses  there  are  uo  symptoms  at  all  referable 
to  the  phar)'ngeal  lesions,  sind  they  are  discovered  by  aeciilent  in  the 
course  of  examination  of  the  throat.  In  certain  cases,  howevt-r,  espe- 
eially  after  exposure  to  cohl  ^luring  the  winter  months,  these  little  growths 
become  somewhat  swollen  and  cougestecl,  and  may  then  give  rise  to 
discomfort,  a  stMise  of  rawness  or  even  pain  iu  the  throat,  and  hawking 
to  clear  the  throat.  The  ap|>earanees  an-  cliaradcrislic.  The  little 
rounded  growths,  jmle  or  retldisK  in  color,  are  seen  projecting  slightly 
al)ove  the  surface  of  the  pharyngeal  wall,  and  scattered  at  intervals 
over  it.  They  \'\^T^  much  resemble  the  corn."s ponding  lymphoid  masses 
at  the  base  of  the  tongue. 

Treatmont. — If  adenoiils  or  enlarged  lonsils  are  present  the  removal 
of  these  may  Ix-  all  that  is  re<|UirtMl.  The  pharyngtNi!  growths  rarely 
demand  removal.  If  it  be  necessary  this  is  best  atvomplislRil  by  burning 
with  tin-  galvanoeauterv.  lit  the  absence  of  this  the  grcjwtbs  may  h* 
cauterized  hy  crystals  iif  <'hnimic  aeid  fused  on  a  glass  ttmI.  Only  two 
or  three  f^jints  should  be  touched  at  one  sitting  and  a  number  of  appli- 
cations  may  be  retpiired* 


AJFECTIONS  OF  THE  UVULA. 


The  uvula  is  commonly  considered  simply  as  one  of  the  structures 
involved  in  pathological  processes  of  the  throat  and  receives  no  special 
mention.    It  does^  however,  possess  a  certaJn  individuality.    It  mav  be 
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rongenitally  short  or  absent,  bifid  or  abnormally  long.  The  latter  condi- 
tion may  be  a  factor  of  importance  in  the  production  of  chronic  cough 
or  even  asthma. 

Id  acute  inflammation  of  the  throat  the  uvula  often  suffers  to  a  striking 
extent;  the  swelling  and  tenderness  of  this  part  not  infrequently  consti- 
tuting an  important  element  in  a  "sore  throat."  Huber,  of  New  York, 
has  reported  an  instance  illustrating  the  fact  that  the  uvula  alone  may 
be  involved  in  the  inflammation.  An  infant  ten  months  old  was  appar- 
ently well  until  two  hours  before  it  was  seen.  It  then  developed  a 
constant  irritating  cough,  accompanied  by  considerable  gagging.  A 
little  later  a  prominent  red  mass  was  observed  in  the  mouth.  There 
were  paroxysms  of  coughing  which  interfered  with  both  nursing  and 
deglutition.  The  general  symptoms  were  alarming  and  the  child  was 
in  considerable  distress.  On  examination  the  mass  in  the  mouth  was 
found  to  be  the  elongated  and  inflamed  uvula,  measuring  an  inch  in 
length  and  half  as  much  in  width.  It  was  red  and  edematous,  but  the 
throat  was  otherwise  normal.  The  symptoms  were  relieved  by  multiple 
needle  punctures  and  the  use  of  ice,  both  internally  and  externally. 
Chronic  hypertrophy  of  the  uvula  has  already  been  considered  under 
Chronic  Pharyngitis.  Nevus  of  the  uvula  is  sometimes  seen  and 
papilloma  may  occur. 


CHAPTEK  X. 

D1SE.\SES  OF  THE  STOMACIL 


THE  DIQESTITE  ORGANS  AND  DIGESTION  IN  INFANCY 
AND  CHILDHOOD. 


Bil 


JoTii  in  tht'ir  striicUire  an<i  finictions  the  digestive  oi^ns  of  infants' 
prr.soii*  ctTtain  peniliarities  whit'li  st'n'c  to  explain  to  ?ionie  extent  tlia 
t|ujilitalive  us  welt  as  quantitftlive  tiiffercnces  that  undouhtedly  exist 
between  infantile  and  a<lult  illgeslion.  The  more  important  uf  the.se  it  uf 
ailvi.siiLle  to  consider  as  a   preliminiirj'   to  tlie  study   of  pathological 


fonditioii^^  affeetinp  these  organs. 


The  salivarr  glands  an.'  present  at  hirth,  and  are  functionally  activfi 
at  this  time.  The  digestive  power  of  their  sceretion  has,  however,  long 
been  questioned  or  even  denied.  Although  previous  obscrvere  had 
deteeted  ptyalin  in  the  saliva  of  newborn  infants,  ZweifeFs  findings  that 
ptyalin  was  present  in  the  part>tid  gland-s  at  birth»but  not  in  the  sub-: 
maxillaries  niitil  after  tlie  second  month  have  long  stood  as  authoritative. 
Shilling  in  IJ>03  proveti,  however,  that  ptyalin  eould  l>e  fountl  in  thtf 
submaxilhiries  of  infants  from  nine  days  to  six  weeks  old.  Shaw,  of 
Albany,  hais  recently  published  a  series  of  experiments  which  prove  that 
the  sjihva  of  infants  jxjssesses  some  <Ha.statie  ptjwer  even  from  birth. 
The  investigations  of  Chittenden  have  also  shown  that  ptyalin  is  no!, 
as  previously  supposed,  at  once  rendered  inert  by  mixture  with  the  aeij 
contents  of  the  stomach,  but  that  its  action  continues  until  tbe  free 
hytlroehlorie  aeid  rcaehes  one-tenth  of  I  pc*r  wnt,  \Vhik\  therefore, 
it  nm.st  Ix*  granteii  that  the  saliva  of  infants  is  but  a  feeble  <li|:^stive 
agent,  it  dt>es  possess  some  jx>wer,  a  power  whi<*h  partly  explaiits  the 
practical  experience  that  even  the  youngest  infants  can  at  timers  take 
eereal  deeoetions  witli  advantjige.  The  digestive  power  of  the  saliva 
rapidly  inercases  during  infaney.  Korowin  was  unable  to  find  any 
difference  in  jx>wer  l>etween  the  saliva  of  a  healthy  adult  and  that  oif 
an  eleven-moiith.s^>ld  baljiy. 

The  Stomach.— At  birth  the  stomach  is  very  small,  its  cubic  rapacity 
averaging  I  ounce,  and  it  often  appears  as  if  simply  a  dilate*l  ptirtitwi  of 
the  intestinal  canal  rather  tlian  a  distinct  organ.  Its  rate  of  growth 
is,  however,  very  rapid.  At  three  niiontlis  its  average  eapaeity  is  four 
and  a.  half  ounces,  at  six  months  six  ounces,  and  at  a  year  nine  ounces. 
The  walL^  at  Hirst  are  thin  and  especially  la^'king  in  musele  tisstie, 
but  in  tliis  resj>ect  also  growth  is  rapid.  It  is  often  said  that  in  early 
infancy  the  jKisition  of  the  stomneh  is  vertical,  and  that  the  oi^an  only 
gradually  assumes  the  horizontal  jMjsition  characteristic  of  later  life. , 
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certain  extent  such  statement.'i  an*  misleading.  The  stomach  in 
inlmicy  cwTupies  a  somewhat  more  upright  jKisitinn  t]\iin  iii  later  life, 
rliiefly  inving  to  the  faet  that  tlie  fuinhi.s  is,  as  yet,  hut  very  Httle 
(IfvcfoptHi,  but  it  IS  riewr  vertieul,  atml  hj  the  end  of  the  lirst  year  the 
position  is  practically  that  nonnal  in  later  years.  Mierowopieally, 
wwrnling  (o  Ba^insky,  the  tlifferentiation  of  the  eells  of  the  mucous 
uffiribruiK'  into  several  types  ean  he  reeognineil  in  the  newlxjrn. 

Thr  gsLstne  secretion  of  inftints  in  heahh  is  a  rather  thiek,  eoKirleas, 
tfniu'ioiLs,  mneous  material  wliieh  is  n.sually  .strongly  aeid  in  reaction, 
but  soiiietiines  neutral.  As  a  rule,  it  contains  free  hydrochloric  acid, 
but  nol  always,  and  pepsin  or  pe[>sinoj^n.  Its  most  constant  and 
rhara{:U:ri.stje  constituent,  however,  is  the  so-called  lal>ferment,  which 
L^  foiiml  l>oth  in  siek  and  in  well  ehildreti  and  at  all  stages  of  digestion, 
hiji  to  this  lab-ferment  that  the  prompt  coaguhition  or  clotting  of  milk 
of  wiy  kind  which  takes  place  upon  its  ititroduction  into  the  stomach 
is  ilue.  Thi-s  clotting  takes  place  no  matter  what  the  reaction  of  the 
-stomwh  contents  and  entirely  independent  of  the  presence  or  absence 
(iffrfc  hydrochloric  acid.  Whether  the  hyi!r<x*hlone  acid  it.self  CNcrcises 
an  imiejK'nilent  iiitiuencc  upon  this  process  of  clotting  is  not  known. 
k  Li,  thLTcfore,  to  the  presence  of  this  ]al>-ferment  that  the  nio.st  striking 
4iflfprpnti'  in  the  di^stion  of  human  and  cows*  milk — the  welhknown 
ftiif  cbtSing  of  the  one  in  contrast  to  the  thick,  tough,  almost  glutinous 
dots  furmed  by  the  other — must  Ije  aseriljeiL 

To  llie  hydrochloric  acid  is  a.scriljetl  the  chief  role  in  the  gastric 
'^^Eatioii  of  the  infant  (Unger).  The  secretion  of  this  acid  begins  with 
wt  iwption  of  footl  and  continues  throughout  the  iligestive  process, 
Trt  it  is  often  impossible  to  demoitstrate  the  presence  of  free  hydro- 
dilnrii  acid  in  the  infant's  istomach  until  neiir  the  end  of  the  digestive 
prwi-sH.  one  and  Dne'(|uarter  to  two  hours  after  feetiing,  the  reason  for 
tliislieing  that  the  acid  as  it  is  secreted  is  taken  up  and  chemically  fixed 

iliic  ftihnmins  and  .salts  of  the  fooih  an<l  only  when  the  affinities  of 
fftujstituents  of  the  fooil  arc  satislieil  <loes  free  aiid  upyx'iir  in  the 
pwltic contents.  The  pro]*ortlon  of  acit]  found  in  the  iufatit's  .stomach 
w  always  much  lower  than  that  of  the  adult  organ — O.Ki  per  cent,  as 
ajlttitisl  1.5  per  cent,  to  ^.2  [ter  cent.  (Ivco). 

h  has  Iteen  demonstrated  in  Heubner*s  clinic  that  milks  of  vnrious 
^iMh  ililFer  in  their  attility  to  take  wp  hydrfx'hloric  acid  accor<!ing  to 
iWrriinteht  of  albumin  and  salts.  Cows'  milk  is  sai<l  to  take  np  most 
*'"i*i.  tnttri's'  milk  les.s,  and  human  milk  least  of  alh  only  fn>ni  one-third 
to  one-half  the  amount  taken  up  by  cows'  milk  (Miller),  another  fact 
*Wi  hi'ljis  to  explain  the  tliffcrcnees  in  digestibility. 

Iiiiiiraabi  fed  entirely  n|xj[i  milk,  lactic  acid  is  a  constant  constituent 
01  the  gastric  contents,  this  acid  having  its  origin  in  the  milk-sugar. 
ITiat  lactic  at*id  probably  exercises  some  influence  upi>n  (ligcstion  is 
■Wwlcriown;  as  is  shown  by  the  easily  digested  mother's  rmik,  where 
*wftinountof  milk-sugar  is  conducive  to  lactic  aciil  formation. 

A  init^tion  of  considerable  im[>ortancCj  in  infantile  digestion,  espe- 
MaPvflfitli  relation  to  the  diagnosis  of  conditions  of  pyloric  obstruction. 
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is  that  of  the  duration  of  the  stay  of  fooci  in  the  stomach.  That  tb< 
contents  of  the  stomach  pass  very  rapidly  into  the  duodenum  and  tha 
the  stomach  may  be  empty  within  one-half  hour  of  a.  nursing  in  jv  voiinj 
infant,  is  well  known.  Epatein  gives  one  ami  one-half  hours  as  lh| 
ma.xinuim  lime  for  the  evacuation  of  the  stomach  in  a  hreasl-fed  M\d 
Naturally,  as  the  size  of  the  stomach  incTease,y  and  larj»er  quantities  o 
food  are  taken,  the  food  reiuains  lon^r  in  the  stomach.  In  artificiallj 
fed  children,  especially  in  those  taking  cows'  milk,  there  is  an  appreciahl* 
prolongation  of  this  pcrio<I.  Even  in  the  intervals  between  the  periodi 
of  digestive  activity  the  stomach  is  not  entirely  empty.  In  the  re.stinj 
organ  a  small  fpiantity  of  yellowish  flui<l  will  lie  found,  which  conlaiui 
a,ll  the  constituents  of  the  gjistric  secretion  in  concentrated  form  an< 
gives  the  biuret  reaction  (Uii^er). 

Concerninf^  the  extent  of  the  tligestive  process  which  is  carried  on  in 
the  stomaeli  there  ha.s  been  considerable  ihseordant  investigation.  I' 
is  now  jErenerally  agreed  that  only  a  partial  pt^ptonization  of  the  niiUc 
occurs  in  the  stomach.  It  is  usually  acceptetl  that  this  peptonization  ifl 
accomplishci:]  by  the  a^ncy  of  the  hytlrochloric  acid  and  jicpsin,  bu| 
some  hold  that  the  lal)-fcrinent  cxereLses  a  th.stiuct  power  in  this  directiou^ 
as  peptone  can  l>e  found  in  the  stomach  contents  before  there  is  sufficieol 
acid  and  pepsin  to  explain  their  presence,  How^ever  that  may  be,  w« 
are  satisfied  that  the  function  of  the  stomacli  is  largely  that  of  a  reservoir 
and  that  the  greater  part  of  digestion  is  conducted]  in  the  small  intestine. 
Here  the  acid  ga.stric  contents  arc  subjectect  to  the  combinetJ  action  of 
the  bile,  the  pancreatic  juice,  and  the  intestinal  secretion.  It  is  generally 
accepted  that  bile  is  relatively  more  abundant  and  more  effective  in  tlm 
infant  than  in  adults,  the  relatively  larger  liver  Iw-'ing  a-ssume*!  to  produce 
a  larjjcr  (|Uantity  of  bile.  There  are  no  differences,  ai  far  as  known,  in 
the  action  of  the  bile  in  infancy  and  in  later  life.  The  pancreatic  secre- 
tion shows  lx>th  tripsin  an^l  .steapsin  at  birth,  but  the  amylopsin  has  l»eeii 
said  not  to  appear  until  the  second  month  of  life.  Moro  ha.s,  howeverj 
nxM'ndy  establishe*l  tSie  fact  that  it  is  prcscmt  in  the  newly  bom.  (A 
the  powers  of  the  intestinal  secretion  in  infancy,  practically  nothing  id 
known.  In  the  intestine^  however,  the  partially  peptonized  proteida 
are  rendered  soluble  through  the  action  of  the  tr\'psin  especially,  and 
preparetl  for  absorption.  The  fats  taken  in  are  split  by  the  pancreaiici 
juice  into  fatty  acids  and  glycerin,  and  these  acids  are  then  saponified 
by  the  action  of  the  bile,  the  result  l)eing  a  fine  emulsion  of  fat  which 
is  readily  absorbe<l.  Sugars  arc,  of  course,  absorl>ed  in  their  natural; 
condition.  Starch,  if  present,  is  affected,  to  some  extent  at  least,  hf 
the  saliva,  and  it  now  appears  is  subjected  to  further  digestion  by  thi 
pancreatic  secretions.  Clinically,  it  has  l>cen  established  beyontl  doubt 
that  infants,  even  in  the  first  montlis,  may  take  and  digest  starch  ia 
small  amounts*  Absorption  for  the  most  part  is  carrie^l  on  by  the  small 
intestine,  to  a  much  less  degree  by  the  large  intestine.  For  this  reoaoo 
disturbances  of  the  small  intestine  produce  diarrhea,  with  fret(uent 
watery  passages,  foUowctl  by  rapid  wasting.  In  nff'ections  of  the 
colon  alone  the  diarrhea  ts  less  watery  and  the  wasting  is  much  less 


ftO  l.-N»rnml  BtrK»l  nf  tirRnat-fed  Infant      .^meiBF.     X  lOOO, 
^ia.'i.-H„rmnl  *tool  ofbotTia-fod  tnranl. 

ii-lfl  nf  mueua  from  an  Infunt'e  stool,  In  BtreploflOMUl  *ntei'lt1«.     Stained 
.I«ri- K»rtherlrh      y   1UOO.    (After  Hlmdh.) 

■•■■^y   '        Ml,      Sni<>nr  from  ft  BmnH  clum|j  "f  pu»      StnJnod  wilh  rtilut* 


"  t  ij 


<ri    nf    nn  tnfMnt'ii  ftf^n'I  Jn    a  an 09  of  neutn  eoUtliB.     Q«1.ttV\ik  &« 
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npid.  When  the  intestinal  contents  are  delayed  in  their  transit  through 
the  canal,  absorption  goes  on  to  such  an  extent  that  the  feces  are  reduced 
to  diy,  hard  masses,  which  are  moulded  into  scybala  by  the  peristaltic 
action  of  the  intestines. 

The  Feces. — The  normal  breast-fed  child  has  from  one  to  five  move- 
ments daily,  which  are  at  first  unformed,  thin,  bright  yellow,  smooth 
and  with  little  odor.  (See  Plate  V.)   After  the  first  few  weeks  the  passages 
show  some  consistency,  but  otherwise  remain  the  same.    The  artificially 
fed  child  taking  cows*  milk,  usually  has  less  frequent  movements,  which 
are  somewhat  formed,  lighter  yellow  in  color,  not  so  smooth,  and  having 
a  more  or  less  pronounced  and  rather  offensive  odor.     In  either  case 
the  first  evidence  of  intestinal  disturbance  is  an  increased  number  of 
movements  which  are  first  of  all  looser  and  then  show  a  change  of  color, 
becoming  green.    Later,  the  movements  show  curds,  which  are  usually 
the  undigested  proteid,  and,  perhaps,  mucus  or  blood.    Pus  is  not  often 
risible  in  the  movements  of  chiklren.     The  curds  are  usually  small, 
white  masses,  chxsely  resembling  those  seen  in  sour  milk,  but  fat  also 
may  present  itself  in  masses,  which  are,  however,  light  yellow  in  color, 
more  translucent  and  oily  in  appearance.    The  fatty  masses  are  readily 
soluble  in  alcohol  or  ether.    I'hese  mavises  of  fat  may  come  from  the 
food  or  from  cod-liver  oil  or  other  fat  administeretl  medicinally.     The 
greenish  color  so  characteristic  of  the  diarrheal  movements  of  children 
Lssaid  to  l>e  due  to  a  change  in  the  reaction  of  some  part  of  the  intestinal 
canal,  it  becoming  alkaline  instead  of  acid — for  in  the  normal  condition 
the  tract  is  said  to  have  an  acid  reaction  throughout.    Bacterial  action 
is  doubtless  concerned  in  the  change.    It  is  to  Ix*  remembered  that  quite 
normal  st(M>l.s  may,  upon  ex|Xi.sure  to  the  air,  shortly  show  a  greenish 
linge  upon  the  surface. 


BEOUBRENT  VOMITINa. 

Under  this  title  is  indicated  an  affection  called  also  Periodic  or  Cyclic 
vomiting,  first  described  by  Gee,  characterized  by  more  or  less  frequent 
stacks  of  severe  vomiting,  with  or  without  fever,  and  accompanie<l  by 
iiarked  prostration,  and  not  to  be  accounted  for  by  indiscretions  of 
diet,  orjjanic  disease,  or  other  common  cause  of  such  disorders. 

^logy. — The  affection  is  not  usually  met  with  in  infancy,  but 
Wongs  especially  to  children  from  six  to  twelve  years  of  age.  A  number 
"'  cases,  have,  however,  been  met  with  in  children  not  over  three  years 
*"*^-  Girls  are  said  to  lie  attacked  more  often  than  boys.  A  gouty, 
fneumatic,  or  neurotic  family  histoiy  is  found  in  most  of  the  cases.  For 
a  long  time  the  exact  nature  of  the  affection  has  been  the  subject  of 
"^uch  (llsctKssion,  the  weiglit  of  opinion  inclining  to  the  view  that  the 
'lisorder  was  not  dependent  upon  the  organic  disea.se  of  the  alimentary 
^'^i  or,  indee<l,  of  any  organ,  but  was  rather  a  gastric  neurosis.  Certain 
"'Hervations  have  shown  that  during  the  attacks  there  is  a  marked 
diminution  in  the  excretion  of  uric  acid,  the  ratio  of  uric  acid  to  urea 
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present  in  the  urijte  rising  from  a  normal  of  1  to  40  or  50  to  I  to  80, 
or  at  times  even  as  hij|^h  as  1  to  150.  ^riu'Sf  obsiTvatiuiis  hat!  served  to 
connect  the  disoriler  with  the  group  of  di.sturbaiices  attributed  to  tlmt 
very  vague  and  nnsntisfaetory  condition  known  as  the  uric  acid  diathesis.. 

It  was  believeti  that  tlie  underlying  condition  was  a  disturbance  of, 
metabolism  resulting  in  a  diaiini^jhed  excn-tion  of  uric  acid,  and  that 
these  attacks  of  vomiting  were  exactly  siniilar  to  the  attack-s  of  migraine 
from  which   certain   individuals  suffer.     Recently,  attention   has  been| 
called  to  the  fact  that  in  most  of  these  cases,  if  not  all,  the  attacks  are, 
accompanietl  by  the  presence  in  the  nrine  t)f  those  produ<-ts  of  im[)erfect 
metalwlisin,  acetone,  iliacetic  a.cid,  and  ,i?-oxy butyric  acid  which   have 
been  founil  in  the  urine  in  cases  of  diabetes.    The  original  obsen'alion: 
of  Marfan  has  been  ctinfirraed  in  this  countr\'  by  the  work  of  EdsaJI/ 
Pierson  and  others.     The  exact  significance  of  these  observations  with] 
relation  to  the  underlying  process  is  not  yet  clear.    It  may  be  that  the 
teal  cause  of  the  disturbance  i-s  error  in  the  internal  metabolism  of  the 
tissues  similar  to  that  present  in  iliabetes.     Edsall  inclines  to  the  view 
that  the  primary  disturbance  is  one  of  digestion,  and  tliat  careful  obsena- 
tion  will  show  some  irregnlarities  of  digestion  precerling  the  attacks.    For 
the  present  we  can,  therefore,  only  say  tlial  most  of  these  cases  show 
the  condition  known  a'^  an  acid  intoxication  de|K'nilent  either  upon  an 
error  of  digestion  or  of  the  internal  nietalH>lism.    It  is  not  at  all  probable 
that  all  cases  of  this  disorder  can  he  JKX'ounted  for  upon  this  one  basis, 
but  that  careful  study  will  show  some  other  cause  or  causes  for  at  least  a 
minor  portion  of  the  cu-scs.    The  affection  is  nfit  a  frequent  one  and  in 
any  sus[>ectetl  cajje  care  must  be  exercised  not  to  overlook  organic  lesions 
or  other  definite  cause  of  the  attack.^. 

Symptomatology. — The  onset  of  the  attacks  is  usually  sudden,  and  is 
n<jt  a<-<'{Hnitcd  for  by  dietary  indiscretions.  It  was  fornierlv  asserted 
that  there  were  no  prodromata,  but  more  careful  observation  has 
shown  that  the  chihlren  »lo,  for  at  least  a  tlay  or  two  befoR'  each  attack^ 
show  some  indisposition.  This  may  Im'  limited  to  an  appearance  of 
peevishness  or  listlessness  with  dark  lines  under  the  eyes  anil  lo.s5  of 
appetite.  In  other  cases  there  is  a  sli;,dit  fever — 100°  to  101*  F. — or  the 
movements  of  the  bowels  become  notably  pule  or  white.  IxK>sene.ss  of 
the  lx>wels  may  l>e  asso<'iated  with  the  onset,  btit  the  opposite  rondition 
is  more  frequent.  Undoubtedly  in  some  cases  the  attacks  occur  in 
children  in  apparently  perfect  health. 

The  vomiting  once  l>egim  is  fref|uent  and  persistent.    Pierson  report* 
the  case  of  a  child  who  in  one  attack  vomited  eighty-seven  tunes  in  forti'- 1 
four  hours  and  in  another  fifty-two  times  in  thirty-seven  hours.     The 
.stomach  is  intolerant  of  anything  and  every  attempt  at  medirution  or 
feeding  by  that  route  results  in  a  re|K'tifion  of  the  vomiting.     All  the 
natural  con.sei|Ucn<es  of  such  a  disturbance  follow  in  due  course.    The 
eyes  become  sunken,  the  tongue  is  eoatefl»  the  skin  dry,  the  niMlomen 
is  retracted,  the  urine  is  .scanty  and  high-c-olored  and  has  a  characteristic  ; 
sweetish  wlor.  weight  is  lost  rapiilly  and  the  prostration  iMTomes  extreme  1 
and  the  bowels  are  usually  constipated.    The  tenij>crature  usually  rises 
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andmayrearh  103°  op  even  104°  F.  during  the  attack.  Each  attack  lasts 
for  lw«  or  lliref  ilavs  aiid  Ls  pt'^iilnrly  fnlloweil  by  ft  gradual  rt'turri  to 
normal.  It  muy  \ye  weeks  before  the  cKild  recovers  from  the  prostration 
of  an  a  Hack. 

Tlip  ptTiotlicity  of  the  attacks  is  very  irrfj;utar.  They  usually  reeiLr 
at  intpr\'nls  of  weeks  or  rijonths.  Unlil  the  oljservations  upon  the 
pnrseru-e  of  acetoiip  and  its  congeners  in  the  urine  were  made  there  was 
no  clear  explanation  of  the  reciirrt^iice.  It  now  seeniH  tliat  by  watching 
tlir  urine  fi^r  the  appearance  of  these  binUes  the  advent  of  an  attack 
can  be  foretoUl  and  provided  for  or  even  preventeil.  In  most  of  the 
twes  heretofore  reported  the  persistence  of  the  affection  has  been 
marked. 

Dugnosu. — In  a  first  attack  this  may  present  some  difficulties.  The 
natural  supp<j.sition  at  first  sight  would  be  that  the  child  was  .sutTcring 
from  liflvbig  eaten  some  undigeatible  food,  but  this  can  he  readily  ex- 
dudftl  by  the  history'  of  the  ca.^,  and  the  course  of  the  affection,  the 
coniplule  intolerance  of  the  stomach  for  a  ^wTiod  of  several  days  followed 
by  prompt  recovery  being  «[iiite  characteristic.  In  hifants  pyloric 
stenosis  should  not  be  overlooked  as  a  cause.  Meningitl.s  ean  be 
rjscluded  by  the  absence  of  any  of  the  focal  symptoms  of  that  affection. 
The  urine  should  be  carefully  watched  to  exclude  the  possibility  of 
"(■pliritis,  and,  in  the  light  of  our  present  knowleilge,  tested  for  the 
prtst-nce  of  acetone. 

Tests  fok  Acktonk*  Ijcgol's  Text, — This  test  may  he  applied  to  the 
freshly  voided  urine,  but  It  is  much  Ijettcr  to  first  distill  the  urine.  The 
tt*t  solution  is  made  by  dissolving  a  few  crystals  (O.()lo'0.020  gm.  —  2  or 
•Sprains)  of  s(«iinm  nitroprusside  in  a  few  cubic  centimetres  of  water,  to 
whk'h  a.re  addc^l  a  few  drops  of  a  40  i>er  cent,  solution  of  sojliuni  hvdrate. 
fiVD  2  or  3  c,c.  of  urine  are  added  to  such  a  solution  a  red  color  develops, 
whldi,  in  the  presence  of  acetone,  is  replaced  by  a  purple  or  violet-red 
roldr  nil  the  ad<lition  of  a  few  *lrops  of  acetic  acid. 

iitfirn'jf  Tcj*/.— This  and  the  following  (Reynolds')  arc  Ixith  applicable 
"I'y  tti  the  distilled  nrine.  A  few  cubic  centimetres  of  the  distillate  are 
^i\fs\  with  several  drops  of  a  tlilute  solution  of  iodopotassie  iodide 
*wl  sodium  hydrate  (easiest  made  by  adding  a  few  tlrops  of  the  40  jxt 
*^it.  op  oilier  strong  swlinm  hvdrate  solution  to  a  dilute  (Jram's  solution), 
^Iwfi  ill  the  pre.'ii'nce  of  acetone  a  precipitation  of  iodoform  in  crystals 
oours,  wlit<'h  at  once  is  reeogniKable  by  the  yellow  color  and  charac- 

f^f^dy  Ttst.^X  few  euhie  eentimetres  of  the  (Hstillate  are  treated 
^ih  «  small  amount  of  freshly  precipitated  yellow  oxide  of  mercury. 
1  "1^  'i^  ^n-pared  by  pn-^-ipilatlng  a  M>hi(ion  of  bichloride  of  mercury  with 
Walroholie  solution  of  soilinm  hyilrate.  If  acetone  be  present  a  black 
*^f.'lue  to  the  formation  of  sulphide  of  mercurVi  will  result  in  the  clear 
nitnitf  upon  the  addition  of  a  few  (Irops  of  aninionium  sulphide.  In 
MiMtingifiL*  above  tests  it  is  always  best  to  use  freshly  prepared  solutions, 
•^l  inaKUiuch  as  the  reactions  are  qualitative  only,  it  is  not  necessary 
t*  have  mathematically  accurate  solutions. 
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It  is  to  be  R'ineiiibereil  tliat  acetone  h  fountl  in  the  urine  in  a  number 
of  other  cnnditious^  notably  in  (iiabetc^s,  wliere  its  (K'furreiit'e  in  t-on- 
aitlerable  fpiantitics  in  assiM-iatiiiu  with  su^ar  may  be  said  to  be  diag- 
n<wtie,  am]  when  also  the  amoniit  of  at:etone  is  in  pnjpoplioii  to  the 
severity  of  the  di^ieftse.  Aeetiine  iia.s  also  been  observed  in  the  tirine 
in  typlioid,  pnenniotiiii,  scarlatina,  mea-sles,  aeute  miliary  tiiboreulosis, 
acute  artieular  rheuuiiittsni,  mid  .septicemia. 

Prognosis. — So  far  a.>i  the  individual  attack  is  eoneenied  the  prognosi.'i 
Is  ^cneralSy  ^j<)d.  <IHffith  ha.«i,  however,  seen  two  east's  ri'sult  fatally, 
and  the  extreme  exlian:^ti()n  of  the  little  patients  makes  the  affeetion 
a  ^rave  one  in  incjst  ca.'^es.  As  above  .stated  the  utlaeki  temi  tti  nvur 
with  niarketl  persistency  and  there  seems  little  tendency  to  cure  without 
proper  tr**atnient.  The  patients  may,  however,  maintain  their  nutrition 
well  and  otherwise  ap[X!ar  to  enjoy  gcxxl  health. 

Treatment. — 'I'he  atlaeks  thein^lves  are  .self-limited  and  for  evident 
rcHson.s  treatment  after  an  attack  is  once  estahlisheil  is  ilifficult  am!  not 
likely  to  be  very  elTeetive.  Kvidenlly  the  desirable  thing  is  to  jjet  at  ihe 
undcrlyii]^  condition  and  prevent  the  recurrence  of  (he  attacks.  Id  tht- 
li^'ht  of  onr  present  kiiowledf^*  of  theae  acid  intoxications  the  eontnil 
of  the  diet  is  of  the  utmost  ini|x>rtance.  As  it  is  apparently  the  CRrbo- 
hydrate  tli^stion  or  nietabolisin  that  h  at  fault,  fooda  of  this  class 
muar  be  reilucefl  to  a  niinimiuu.  Fats  al^  are  said  to  l>c  pofirly  Ixjrne 
except  in  the  form  of  fn\sli  hntter  and  w^e  arc  therefore  redneetl  to  a 
<,lietary  consisting  in  great  part  t)f  nitrojG^enoii.s  f(HH!.>^  with  prccn  vege- 
tables anfl  stale  breail  or  rusks.  Kxactly  ns  in  dial)etes  it  is  rarely  of 
a<lvanta^  to  entirely  forbid  the  use  of  earlHihydnile  foo<ls»  so  in  thi.s 
clisorder  they  should  not  Ije  entirely  excludetl,  but  limited  to  small 
quantities, 

VVorkiiifj  on  these  lines  a  dietary  for  a  chiKI  six  years  of  age  might 
be  constructed  as  follows : 

Ureafcjajif. — Ei^ht  to  twelve  ounces  of  fresh  milk;  one  or  two  table- 
sp4M»nfnU  of  a  wheaten  cental  with  milk;  dry  toast  or  zwieback  or  rusk 
willi  biitteri  a  soft-lHiiltHJ  cgjt;,  or  oecasiomdly  fresli  fiwh. 

Dinner. — ^Uroth  or  soup  (clear);  a  ciiop,  bit  of  steak  or  roast  l>eef, 
without  fat;  spinach,  celcr\'  (stcwe*l)^  string-beans,  or  green  peas;  stale 
bread  and  butter;  mJIk,  If  desirecJ. 

Supper. — Plight  or  t\^elve  ounces  of  milk;  a  bit  of  chicken,  or  fish 
(lM>iled),or  occasionally  itn  o^^  (Ijoilwl);  dry  toast,  or  rusk,  or  jiwieback, 
and  butter. 

8u|;ar  and  sweets  shonM  l>e  rigiiily  excluded. 

Additions  to  the  dietary  should  hr  uia<le  with  care.  Pictin^j  on  such 
lines  will  s*Tve  to  ^rn-ally  rethiee  the  fretjuericy  of  the  attacks.  Since 
the  <!iscovery  of  the  condition  of  acid  ititoxi^'ation  in  these  eases  the 
continuous  ailmini-^tration  of  stxlium  bicarbonate  in  quantities  sufficient 
to  neutralize  the  itrinp^  O.fio  gm.  (10  fi^rains)  or  more,  three  timeH  a  day. 
has  l*een  fonml  extremidy  useful.  By  these  means  the  reeurn-nce  of 
the  attacks  has  been  {'oinpletely  interruptcHl  in  a  ntimber  of  cji^ies. 
The  general  hygiene  of  the  patient  must  lie  eared  for. 
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If,  in  spite  of  such  measures  or  in  tl\eir  ali-sence,  an  attack  seems 
iijumnent,  but  i.'^  not  yet  fully  «levelope<l,  tlie  ailministmUoii  of  so*liuin 
Lk'arbonatc  in  full  do.ses  as  much  naS.Ogm.  (2  drat'liins)  U'vii^  given  in 
dividi'il  doses  during  a  day,  s<'em-s  cupable  of  niitiguting  the  .severity  of 
iin  altack,  or  even  checking  it.  Such  large  doses  of  the  alkali  should, 
natiirallVf  not  be  continueil  for  many  liay.s,  but  may  Ix*  safely  persisted 
ill  uatil  the  urine  i.s  ijuite  alkaline,  and  the  attack  is  over. 

With  a  rheumatic  record  the  use  of  soda  aalieytate  Ls  advi.sable.  In 
ait  casfs  water  .should  l>e  given  freely  and  the  bowels  kept  open. 

la  ease  tlie  patient  is  already  vomiting  severely,  it  will  be  tiest  to  stop 
all  attempt  at  meilicatioii  or  feeding  by  the  mouth,  remembering  that 
t!ie  attack.'*  usually  terminate  iit  the  en*!  of  two  or  three  days.  Ice  may 
Wallowed,  t<i  suck,  or  water  given  in  leai^poonful  dose.s,  if  it  does  not 
bring  on  vomiting.  U'hen  several  hours  have  passt^d  without  vomiting 
the  administration  of  fooii  may  !«?  begun  in  similar  minute  quantities, 
llbey  or  brollia  bein;^  prefemble  to  milk.  A  tejKs]Mx»uful  may  Ix'  given 
fifteen  or  thirty  minutes  in  tlie  Ijeginning,  the  quantitie.s  antl 
Intfn'alslx'ing  both  gradually  increasetl.  Later.  kuniVHS,  matwxiii,  efjual 
parts  of  milk  and  lime-water  or  milk  and  \'ichy  water  may  be  u>ietl. 
buring  the  height  of  an  attack  tlie  sodium  bicarbonate  or  other  necessary 
nmlii.'ation  may  he  given  by  the  re<'tuni,  but  the  stomach  had  Ivest  be 
spared  the  administratiou  of  any  nietlicine.  In  *le,s[M^rate  eases  mor]>hine 
may  be  given  hyfHMlermieally,  but  oidy  to  tide  over  an  emergency,  in 
llie  lipht  of  our  present  knowledge  the  subcutaneous  or  intravenous 
nlministration  of  a  feeble  solution  of  sotliuni  bicarbonate  might  be  of 
lielp  in  a  critical  case,  but  so  far  as  known  thi.s  ha.-i  not  yet  been  resorted 
lu.  Fmni  what  we  have  seen  of  the  use  of  such  solutions  in  dialwHic 
n>ma,  wf>know  that  thin  treatment  can  l>e  .snfely  empl<>yei|  in  conditions 
f^l'iirinK  it,  Init  any  such  painful  treatment  is  a  much  more  serious 
umlcrtaking  in  a  child  than  in  an  adult. 


GASTRALOIA. 

TTie  torm  gnstralgia  may  Ix-  applied  to  any  pain  in  or  referred  to  the 
^'*ni«f'li.  Practically,  however,  we  employ  it  tct  cover  attacks  of  pain 
^fcrrtil  (i)  the  stomach  and  not  nfcountable  for  by  ilefinitc  lesion  or 
^''■'^tiiri>aiit'e  cilhcr  of  the  stomach  or  other  viscera,  I'he  clinical  eon- 
"■ptitm  i-s,  tliervfore,  of  a  sensory  neiirt>sis  of  the  gjustric  nerves— a 
neuralgia.  The  etiology  of  such  a  nerve  disturbance  must  l>e  that 
™  atit'UTalgia  affecting  any  other  uvrva  of  the  body,  but  referred  to  the 
P^nv  ncn'es  for  reasons  cjaite  Iwyond  our  pre-seut  knowledge.  It  may, 
Kw-'tffufv,  Ije  conceivably  producefl  by  a  condition  of  nervous  exlutustion, 
;'y  a  [i^Tiitty  or  rheumatic  disposition,  bv  anemia,  or  by  whatever  other 
iiiflwinci's  may  impair  the  nutrition  or  function  of  the  nerves.  Tlie 
iifiitcui^^iilly  ^.(.  (i^.  x^)  iinderstami  just  what  i^  meant  by  a  neuralgia 
"I  ihf  pwtric  ucn'cs  the  more  restrictcil  will  beeonje  the  field  fur  tiie 
»pplitiition  of  the  term. 
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Pathology. — Of  the  changes  in  tlie  nerves  in  gastralgia  we  at  present 
know  nothing.  The  cuntlition  in  the  other  parts  of  the  body  would 
be  that  of  some  one  of   the  gnieral  rnnditiona  above  s«g;^stt'(i. 

Symptomatology. — In  a  true  ga.slral^'ia  the  jmin  eonit'ii  in  nttack.s  of 
greater  or  less  severity  tim\  Uists  Utr  a  varying  length  of  time,  a  few 
minate,s  or  liours.  The  onset  of  the  pfiin  is  Hudden^  usually  severe,  and 
the  jKitient  may  be  quite  pnsstrated  by  the  attack,  but  recovers  promptly 
iijw:)n  the  rcnxission  of  the  [)aiii.  'I'he  attaek.'s  of  pain  Iiave  no  relation  to 
the  taking  of  food,  and  pressure  u|«hi  tla^  epigastrium  may  hv  grateful 
rather  than  distr<'SHiug.  If  the  pain  h  severe  vomiting  may  be 
excited,  but  tlila  is  generally  absent.  There  i.s  no  *listiirbaiiee  of  pulse, 
re.spiration^  or  tem[)eraturej  and  tlie  general  health  of  the  individual 
may  be  goo<L 

Diagno&is, — Thi.s  {3  the  essential  point  in  reference  to  this  affection. 
The  common  error  i.s  to  loosely  spt-ak  of  a  gastralgia,  when  more  ran'fut 
observation  would  shovvthat  the  supposed  neuralgiaisto  Ik' sali-sfactorily 
explaine<J  by  s<>me  lesion  of  the  stoiuaeh  or  neigIilM>ring;  organs.  It  ia 
El  familiar  faet  that  young  ebildn-ii  will,  when  askeil  "Where  i-s  the 
pain?"  promptly  lay  the  hand  tjjwn  the  e[)igastriumj  when  the  physical 
examination  shows  that  the  lesion  Is  iii  the  lung*  the  pleiinij  the  heart, 
the  appendix,  or  even  the  spine,  and  in  tho.'ic^  of  more  advaneet!  years 
the  seat  of  pain  may  not  lie  a  .safe  guiile  afi  to  the  loeation  of  the  diseasc- 
Any  eomplaiut  of  persistent  or  recurrent  pain  in  the  gastric  region  should 
call  for  a  earefid  study  of  the  ease  and  a  thorough  physical  exainimttion. 
The  history  of  tlie  case  and  the  absence  of  any  marked  disturbance  of  tlie 
tempt^mture,  pulse,  or  respimtioii  should  enable  ns  at  once  to  exclude 
all  acute  inflammatory  or  snppunitive  conditions  of  the  stomach  qr 
neighboring  vi^^eem.  We  sluHild,  then,  consider  the  possibility  of  the 
presence  of  some  chronic  tlisiirder  of  the  gjistroenteric  tract,  of  vcliich 
we  should  exfK'ct  evidence  in  the  condition  of  the  breath  and  tongue,  dis- 
turban(*e  of  the  appetite,  vomiting,  constipation  or  diarrhea,  and  the  like. 

A  careful  physical  examination  sfiould  then  exclude  the  prestmce  of 
any  <lisor(kT  of  the  heart,  lungs,  liver,  or  .spleen  which  might  account 
for  the  pain.  Knlarg^'meut  of  the  spleen  from  malaria  or  other  eause 
is  one  of  the  rarer  causes  uf  epigasine  pitin  in  children.  The  urine 
should  be  exftininefl  to  exclude  di.svci.sf  of  the  kidney  and  the  po.sition 
of  tlio.se  ai^ans  taken  into  account.  Finally,  the  spine  of  the  chihl 
should  be  carefully  examined  f(»r  deformity*  rigi*lity^  or  other  sign  of 
begirming  disease  of  the  vertebne.  The  orthopedic  sui^eon  Is  familiar 
with  eases  of  I'ott's  disease  that  have  been  treated  for  weeks  or  even 
months  for  gastralgia  or  itidigestlon,  when  an  examination  of  the  spine 
would  at  once  have  <liselo.seil  tlie  scat  of  real  trouble  and  rendere^l 
proper  treatment  possible  at  the  time  when  it  is  of  the  utmost  importance. 
Oidy  when  we  have  thus  gone  over  a  ease  thtjroughjy  and  exeludeil 
every  other  possible  cause  for  the  pain  may  we  safely  speak  of  a  gastralgia 
in  Ji  child. 

Treatment. — For  the  attacks  of  pain  relief  may  be  seenred  by  putting 
the  patient  to  bed  and  applying  a  hot-water  bag  to  the  epigastrium. 


diseasilS  of  the  stomach 


I 


Morp  effective  still  s.s  the  application  (vf  a  mnstartl  paste  op  ttirjicntine 

5lii|A>s  to  ibc  epij^aslriiim.     The  former  i.s  miieh  easit^r  of  application. 

Jntemally  O.r)0-2.0  c.e.  (aboiit    10    to   *30  drops)  of  IjpanJy  or  gin  in 

hot   water  or  a  few  drops  of    spiriLs  of   chloroform  or  camphor  in  a 

leo^poonful  of  cold  water  will  he  effeetive.    The  more  imjwrtMiit  problem 

\\\   c'iironic  cases  is  the  prevention  of  the  iiltacks.     If  wi*  caii  get  at  a 

(iefi'ii^c  eaiLse  for  the  conipluiiit*  rheumatic   or  gouty  diatliesis,  anemia 

or    the  like,  the  pniper  line  of  Ireatnietit  sliould   be  followed.      In  the 

a\>M."uceof  such  iiHlieation  the  diet  shonk!  be  carefully  regiihited  to  itie 

Kin\  of  improving  niitritionj  overexercise  forbidden,  and   a^lifitiato  rest 

seciini!.    The  systematic  ii.scof  Fowler'.s  siiliition,  begiiii  with  0,0(55  c.c. 

{\  tirop)  pivcn  well  dilutetl    in  water  an<!    increased   pra*lually  to   the 

limit  of  (olerance,  will  be  foimd  of  advjintafjc.    ll  is  much  better  to  give 

Ai'  arsenic  in  this  way  than  in  a  complex  prescription,  for  increases  can 

betnade  more  readily  an4i  a  largtT  amount  will  be  borne  without  disturb- 

fflsce.    In  pcrsi.stent  cases  an  oiit-f)f-iNxir  life  in  the  eoiintrj'  may  be 

cScttivc  where  other  remedies  hus'e  failed. 


ACUTE  GASTRIC  DnDIGESTIOH. 


The  line  between  the  condition  designated  a3  acute  gastric  indigestion 
aniliiri  uciile  gastritis  is  purely  theoretical,  yet  for  practical  purposes  it 
sttiiw  advisable  to  deserilre  the  affections  separately. 

Ittology. — An  attack  of  acute  ga.slric  indigestion  may  be  brought  on 
M  iiiiy  tiiue  when  an  iirmsmd  tax  is  put  u|x>n  the  stomach.  This  may 
inV  ciilicr  from  err^jrs  in  the  (]uantily  or  ()Uidily  of  the  food  taken  or 
fn>nj  oibiT  concHtions  which  have  inilErcctly  lowered  the  fiuKtional 
sttiirity  of  the  stomach  and,  jxTliaps,  rendered  it  unef|ual  *o  ileinands 
*f>ich  it  had  previously  In^en  meeting  jx'i-feetly  welh  In  infants  such 
nitacks  urv  commonly  brought  on  citluT  by  fe»4ling  too  much  at  one  tinje, 
'^'^I'VaiiildfU  changes  in  tin-  ftvding,  such  as  weaning,  or  substituting  one 
'""1  fur  another,  esjx'cially  if  the  new  Uxm\  be  cows'  milk,  giving  solid 
fixMltooi-arly,  etc.  Some  infants  show  such  a  susceptilnhty  tu  cows'  milk 
tn»(  ihf  giving  of  even  a  single  s|MMmful  may  be  sufficient  to  bring  on  a 
viohit  tttHack  of  givstric  indigestion.     Fortunately,  surh  eases  are  rare. 

In  children  the  errors  most  often  lie  in  overin<Ui]gence  in  pastry, 
faiwli^g  and  the  like,  or  too  hurricil  eating.  IKx-ayetl  teeth  may  be  a 
^'isp  hy  making  mastication  painful.  Unless  can-fully  watched  and 
'nimwl  injxiiy  ehildri-n  habitually  eat  too  rapidly,  the  f(Mw!  is  eonse- 
'I'H'iilK  imjH^rff^'tlv  ma^stieated,  digestion  is  rendered  more  diflicult  and 
U[*iii,  icrj'  slight  occasion  may  be  entirt^lv  arrested. 

'K  the  inllnencfa  which  bring  on  indigestion  through  impainnent  of 
"*'' Klftitiwh  fnnctions  the  most  important  are  dentition,  exposure  to 
umLMialcold  or  heat,  violent  exerci.se  immediately  after  eating,  or  gR'at 
Ri-n-oii^  excitement, 

Pitbology. — ( H  this  we  ran  naturally  know  nothing  directly,  but  it 
may  reasonably  be  assumed  that  in  this  condition  there  is  a  sudden 
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arrest  of  (he  funrlions  of  the  atomaeh,  both  as  to  sccirtion  and  motion. 
The  normal  gjustrk'  juire  and  tht*  jMristaltic  fiction  botlt  fail. 

Symptomatology. — An  attm-k  of  acute  f^£Lstrit'  indigestion  is  most  often 
inaugurated  by  mure  or  less  alxioniinal  discomfort,  associated  with 
nausea,  and  followetl  by  vomiting*  The  iippctite  is  lost  and  the  tongue 
coated.  The  pain  may  be  sevetv.  The  vomiting  is  usually  violent  and 
is  pmlungctl  for  some  hours,  but  is  over  after  a  period  of  sleep.  Tlie 
vomitus  shows  that  undigoiited  footl  has  been  present  in  the  stomach 
many  hours  after  the  normal  lenj^th  of  time,  the  retention  lacing  due  to 
(he  failure  of  the  motile  (xjwer  of  the  stomach.  The^^-neral  symf>toms 
which  are  attendant  upon  these  attacks  of  indigestion  are  im|)ortant. 
In  the  milder  eases  there  may  be  none.  Often  there  is  more  or  less 
temjH'ratnn— 100'^  to  102''F.— it  raaylx*  104'' or  103^  F.,  a  rapid  pulse. 
a[]d  [narhetl  prostration.  The  nen'ou.s  symptoms  may  l>e  marked  or 
even  alarming.  In  stmie  instances  the  child  i.s  listless,  stupid,  the  pupils 
contracted,  the  condition  suggestinj^  opium  poisoning.  In  other  cases 
the  child  is  restless^  excited,  and  convulsions  may  occur,  Tlie  bowels 
are  usually  constipated,  but  this  soon  fjivcs  way  to  a  diarrhea  with  the 
passage  of  much  undigested  food.  Wlieu  the  stomach  bus  been  well 
emptied  the  disturbance  )3;radua!ly  subsides.  The  temperature  and 
pulse  fall»  the  mental  eondilion  becomes  more  natural  and  recovery  is 
usually  prompt.  There  is  a  tendency  to  nau.sca  and  vomiting,  however, 
for  some  days  thereafter.  Tliesc  attacks  arc  usually  not  serious  except 
in  feeble  infants,  in  whom  such  a  disturbance  may  well  j^rove  fatal.  In 
the  sunnner  season  every  such  attack  is  of  great  inifrortancc,  lx*eause  it 
opens  the  way  to  more  serious  disturbances  of  the  digestive  organs. 

Diagnosia.^This  is  not  difficult,  as  a  rule.  I'hesc  gastric  disturbances 
are  among  the  common  phenomeua  of  hifuncy  autl  cbildhooii.  The 
history  of  the  case  usually  [)4iints  clearly  to  the  nature  of  the  affection, 
and  the  symptoms  arc  straightforwanL  One  may  not,  however,  be 
able  to  say  in  the  beginning  whether  the  disturbance  is  a  simple  hidi- 
gesljon  or  a  gjuitritis,  nor  can  be  be  sure  that  the  symptoms  are  not 
those  that  mark  the  onset  of  n^imc  acute  infectious  disease.  Time  will 
be  reijuirr'd  to  t-lear  u]>  the  latter  c|uestion. 

Prognoaia* — 'I'his  i*  almost  always  fiOfHl  except  in  the  case  of  weak 
infants,  to  whom  such  an  attack  may  Ik*  fatal,  especially  if  the  ncn'ous 
symptoms  arc  st^vcre  and  convulsions  occur. 

Treatment. — The  natural  course  of  the  disease  Indlcatc-S  the  proper 
treatment,  emptying  the  stomach  and  rest  for  that  organ.  In  infants 
this  can  best  l>e  accomplished  in  the  manner  in  which  stomach  washing 
is  done  in  an  adult.  For  a  stomach  tube  one  uses  a  large^sized  rubber 
liiide  catheter,  size  Ifii  American  or  24  French.  This  is  joined  by  a  bit 
of  glass  tubing  (U^  allow  insptvtion  of  the  niovcmeut  and  cluiraeter  of 
the  fluid  passing)  to  wbout  two  feet  of  small  rubber  tubing  conncctctl  with 
a  glass  or  hanl-rtd>ber  funnel  capable  of  holding  125-175  c.c.  (4-6  0*.)- 
Tiie  child  should  be  carefully  WTapp<'d  in  a  sheet,  w^ith  the  arms  at  the 
sides,  so  as  to  prevent  it  from  grasping  the  tube,  and  then  held  face 
upwartl  on  the  nurse's  lap.    The  tube  tan  be  easily  passed  through  the 


Ill  lUt  hUiiiiui:li.    Nute  the  edjiuiilt  (j/hoMhij;  rliUHcijllil  nod  ibo  t-luvaliuti 
of  Lbe  fuiiueL. 


luWto  be  intro*lu<T(i,  althoi];a:li  there  is  no  daiigrr  of  passing  the  Uilve 
Innfar,  Onrf  llu-  twin-  is  in  tho  .stomaHi  the  fiinnol  is  ruise<l  to  allow  the 
«rapc  of  gas,  thfti  UMvi-red  to  siphon  out  thf  contfiitH  of  the  stDiuach. 
^f  tW  child  is  quiet,  nothing  is  likely  to  mn  at  first,  but  if  a  few  ounees 
<ti  Water  art"   ruti  in  Ut  fill  the  tube  aiuJ  start  the  siplion  action,  the 
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stomsich  will  bt^  promptly  emptied.  Water  should  then  l>e  us<*d  until 
the  stomach  washings  are  clear.  If  the  siphon  will  not  work,  we  may 
be  sure  that  the  tul>e  htus  lieen  bloeked  hy  snnie  solid  fixKJ  sticking;  in 
the  eye  of  the  eatheter.  In  that  ea.se  the  tul>e  mii-st  be  withdrawn, 
cleared,  antl  replaced,  although  sometimes  runnjug  in  a  little  more 
water  may  suffice  it^  dislodge  the  obstruction.  Plain  water  at  a  temper- 
ature of  100°  F.  may  be  iiseil,  or  normal  salt  i^olulion,  or  sotlium  bicai^ 
bonate  solution,  4  gni,  to  5(.X>.0  c,e.  (1  dra<*hni  to  the  pint)  may  lie 
employefh  Many  authors  recommend  boric  acid  in  the  pro(X)rtion  ol 
1  :  200,  or  even  resorciii  1  :  r»(X)0;  but  avS  cleansing  is  the  important  point, 
Ein<i  this  is  accomplished  best  by  the  alkaline  solution,  the  use  of  anti* 
aeptics  has  nothing  to  retwmmend  it.  It  is  well  to  use  a  warm  solution. 
Collapse  can  be  produced  or  augmented  by  cold  solutions. 

In  children  over  two  years  of  age  the  stomach  tube  cannot  oirliiiarily 
l>e  employed,  becaiLse  of  their  struggling  and  their  ability  to  bite.  We 
must  then  content  ourselves  with  giving  thcin  large  draughts  of  wate* 
willi  4.0  to  8.0  c.c.  (I  to  2  dr.)  of  the  syrup  of  ipecac,  to  excite  active 
vomiting.  This  Is  not  so  satisfactory  as  tlie  stomach  washing,  but  we 
have  to  be  content  with  it. 

The  stomach  having  l»een  well  emptietl,  nothing  but  water  should 
be  given  for  several  hours.  If  the  attack  occurs  io  the  afternoon  or 
evening  it  is  ^H^st  to  let  the  child  go  until  moniing  before  attempting  to 
fee<l  it.  Fettling  should  be  resumed  very  carefully.  In  nursing  infants 
it  is  Ije.st  to  allow  the  child  to  nurse  only  two  or  three  minutes  at  first, 
prolonging  ihe  nursing  time  according  to  the  indications.  For  art!-* 
ficially  fed  children  we  may  use  whey,  albumen-water,  or  a  weak  prep- 
aration of  one  of  the  cereal  foods,  allowing  only  15-30  ex.  {%  to  1  ounce) 
an  hour  at  first,  gradually  lengthening  the  interval  and  increjising  the 
cpiantity.  In  the  severer  cases  it  may  l>e  advisable  to  begin  with  tea- 
spoonful  feedings.  Milk  should  Iw  withheld  from  these  children  firf 
scveml  days,  and  when  it  is  resumed  it  should  at  first  be  given  much 
more  dilute  than  the  child  had  Im'^hj  taking  it  before  the  disturbance, 
barley-water  or  lime-water  Ijeing  usetl  a.-^  ihe  <Hlucnt,  It  is  very  easy  to 
bring  on  a  n4apsc  in  these  cases  by  too  ra]>iil  progress  in  the  feeding. 
With  care  the  ordinary  feeding  may  be  resnme<l  by  the  end  of  a  week* 
If  there  arc  loose  or  decayed  teeth  they  shouir]  receive  attention. 

Drugs  are  usually  not  required  in  this  condition.  If  the  bowels  have 
not  moved  nf  themselves  calomel  may  l>c  given  for  that  pur|»se,  O.IXH>5- 
0,013  gm.  (jV  grain  to  ^  grain)  hourly  until  a  grain  has  been  taken. 
If  the  vomiting  (>ersisl3  after  the  waahing  the  following  powder  may  be 
given  with  advantagi^: 


Curium  oxaIhUi. 

BrKllum  bLiAftionaUB     ,        .       ^       ,       .       .   SA    2.0fia. 
M.'StdJT.  Inebitrl.  Na  eU, 
Big —One  t*»wder  \o  he  giYen  with  each  EbedlDB. 


<&■). 


The  powder  may  be  given  dry  on  the  tongue  and  washed  down  with 
a  little  water  or  milk,  or  It  may  be  given  in  a  small  portion  of  the  feeding. 


DISEASES  OF   TUB  STOMACH 
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Quid  nntl  caivful  ilU'tinj*  are  the  c-sscntiala  m  tli*^  matiageniont  of 
thl^^  iTises  ami  iiUHiicHtion  is  of  Histinctty  secoiidarv  imporfance, 
Uuriiig  tt>iivalf-Sffnct'  llif  Ixtwels  may  Ik-  fon.'^tipateil.  A  Mimpk'  riienia 
of  i'}!)!)  c.c.  (I  pint)  of  water  is  tlit*  hvsi  means  nf  moving  them,  but 
many  t-hiUlren  rt^-si^t  the  administration  of  eiieinata  to  siu'h  an  extent 

ttliiii  it  \A  ni-t:esAary  ttj  ri-sort  ti>  iiiet.lieation  by  the  mouth.     Calomel 
mav  I*  given  a^iii  in  the  manner  ahvadv  described,  or  7.50  e.c.  (about 
a  (ic)i.scrCs|>oonfnl)  nf  the  milk  of   magnesia,  or  120-180  e.e.  (about  a 
gliiisj  of  ijje  eJTerveseuig  ei  Irate  of  magnesia  may  be  employed. 
ACUTE  GASTRITIS. 

Eliol&gy.^Aii  aeute  catarrhal  inflammation  of  the  stomach  is  rela- 
tively rare  as  an  independent  lesion,  but  is  conunon  enough  as  an 
wtximpaniraent  or  a:?  part  of  a  general  iiiflammation  of  the  intestinal 

tract,  h  \a  fnwjiiently  iL-iscx'iated  with  the  intlaniination  of  the  intestine 
and  (M)lfin,  wliifh  will  Ik;  deAffibed  later.  It  iii  present  in  many  of  tlie 
w'utc  infectirnis  tliseases. 

'l"he  primary  or  indetx'ndent  form  may  be  produced  by  imy  of  the 
rauyrs  already  ^iven  for  aeute  ^iustrie  indi^e:*tion.  Wliellier  we  .shall 
grt  in  a  given  case  an  attack  of  indigestion  or  an  aclive  inflammation 
of  llii'  stomach  tiejjcnds  ujx)n  the  re.sistance  of  the  .stonmch  in  that 
[wTliruliir  ease  and  the  virulence  of  the  exciting  cau.';(\  The  UKwt 
Ci.nimnin  eanse  in  infants  is  improper  feeding,  ewfxvially  in  the  ciLse  of 
artiticklly  fed  children.  IJreast  milk  may  l>e  so  indigestible  that  its 
w?  jirodiires  an  aeute  catarrh  of  the  stomach,  but  such  cases  are  very 
rarf.  In  the  artificially  fetl,  acute  catarrh  of  the  stomach  is  common, 
W|wially  upon  smlden  changes  or  some  egregious  error  in  the  fixNling. 
lairing  the  summer  it  is  not  uncommon  to  see  this  disorder  in  children 
fnjin  a  single  feciling  of  milk  that  has  undergone  change  from  bacterial 
artion. 

Fflr  r-onvenienee  the  aeute  gastritis  excited  by  the  administration  or 
■tt-itfriiijil  taking  of  caustic  poisons,  such  as  carl>olie  acid,  strong  acids 
t>r alkalies,  etc.,  is  regularly  considered  under  this  head, 

Ptthobgy. — The  gross   changes  are  not   marked.     The  stomach   is 

found  cither  contracted  or  dilated.    Externally  it  is  normal.    On  opening, 

llifitintrnts  are  found  to  consist  of  mucus  and  more  or  less  food.    The 

"lui'iii,  is  thick  and  ropy,  as  a  rule^  and  is  often  fpiite  fimdy  adherent 

*o  the  mucous  membrane.    Not  infrequently  the  mucus  is  niixetl  with 

Biore  or  Ipss  coflee-ground  niateriaK  which  analysis  proves  to  be  bl(M>d, 

i-ss  from  capillary  hemorrhages,  for  no  gross  lesions  of  the  blood- 

.■*  can  Im*  foimd.    The  nuicnus  membrane  is  swollen  and  more  or 

n>ngcstfMJ,  csiKfially   along  tlir  greater  curvature   and   near  the 

pJ'Minis.   There  may  Ix'  n>innte  hemorrhages  into  it.s  snbstatice,    Micrn- 

'""'pJiiiHv  there  may  be  a  loss  of  th'^  snj>crficial  e]>ithelium  and  ,'«)me 

nmnti<vil    inflltration  of    the   mucosa    and,   in   severe    cases^  of    the 

■iwnui'o.sa.    Minute  extravasations  of  blood  may  also  be  found.     The 
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changps  arc  vitv  likely  to  be  in  scattered  areas,  not  general.     ITie 

miust.'iilar  and  |K*ritoiu'ii]  coats  are  normal.  I 

A  foUifiilar  inflatnmation  of  the  stoniurh  is  a  rare  finding  in  tlicse 
cases.  When  it  h  present  thv.  solitary  follicles  of  the  stomach,  wliieb  I 
are  scattert'ii  at  rutluT  wide  intervals  through  the  mucous  membrane/ 
are  swollen  and  in  thr  centre  of  each  follielL-  there  us  a  -slight  5U[K'rficial  1 
loss  of  epithelium  giving  the  ap(x-arance  of  a  minute  ulcer,  about  the 
si?>e  of  a  pinhead.  llarelj  does  the  ulceration  ap^x-ar  more  considerable.] 
These  changes  may  he  a-'^soeiuted  with  tho>:e  of  a  catarrhiil  inHanmiation,: 
'fhc  lesion  is  of  exactly  similar  type  to  that  sti-n  in  fttlheuhir  inflam-' 
matioii  of  the  colon,  but  the  follicles  arc  not  si>  mmierous  In  the  stomach. ,| 

A  memhranoiis  inflammation  of  the  stonjach  is  a  very  rare  fin<ling  in  j 
the  postmortem-room.  It  is  iiHually  seen  in  assocriation  with  some  one' 
of  the  infectious  diseases.  Il  is  more  often  not  diphtheritic.  I  have 
seen  one  case  in  which  the  ijiphilieria  haeilli  were  obtained  Ujlh  iai 
smears  ami  culture  from  the  rnetnbrane.  It  is  a  curious  fjict  <hai  in' 
these  eaa&s  of  diphtheritic  infiammation  of  the  stomach  the  esophagus] 
is  not  involved.  The  lesions  in  these  membranous  cases  are  those  of, 
a  croupous  itiHainmation  of  any  nutcous  niembrane.  The  surface  of 
the  membrane  is  coated  with  an  exudate  uf  fibrin,  U-uktxytes,  epithelium, . 
and  bacteria.  The  underlying  umcous  menibrane  i.s  rough,  granularj, 
congestcfl,  and  shows,  on  microscopic  examination,  a  more  extensive^ 
infiltration  with  lcuk4>eytes  extending  into  the  snbmueosa.  There  niay,i 
also  Ije  small  cxtravasatiotis  *)f  bloo*.!.  "^I'lie  muscular  antl  [K^ritoneall 
eoat-s  are  regularly  normal.  A  gangrenous  inflainmation  uf  the  sfomach) 
I  have  seen  only  once»  then  in  asso<-iatiuii  with  cancruni  oris.  The 
mucous  membrane  of  the  stomach  was  greatly  swollen  and  thiekene*!  hf 
infiltration;  the  cR'.'its  <»f  the  ruga>  were  coated  with  a  crou|K>us  exudate, 
while  the  whole  nnicous  membrane  was  soft,  greenish  black  in  color,, 
and  emitted  the  ch-ira<"teristic  odor. 

In  cases  of  caustic  poisoning  the  nuicous  memlirane  presents  the, 
ap|x:aranee  of  an  acute  infiammation  with  more  or  less  scattenil  ulecp-l 
ation.  the  extent  of  the  ulceration  de|Hnnling  n(w)n  the  amount  of  caustic! 
which  has  reachcti  the  stomach.  This  is  usually  small.  The  ulceration  i 
may,  in  rare  eases,  be  deep  enough  to  jKMietrate  the  walls  of  the  sttmiacli.  | 

The  condition  of  gOr'firoitMlacirt  is  occasionally  seen  in  autojwies  on  \ 
chthlren.  This  is  a  st)ftening  of  the  wall  of  the  sttmiaeh  priKluce*! " 
by  a  prrK'css  of  self-<Iigestion.  A  considcrabh*  area  *>f  the  wall  is  re<lueefl  li 
to  a  soft^  gelatinous  ma.ss  which  rt-adily  yichU  to  any  tension  or  may  < 
have  alr<'ady  iK'tmittcil  flic  cscajw  of  the  gHMtrie  contents  into  ihe  ' 
peritoneum.  The  area  involved  is  nlways  on  the  greater  curvature  and 
m  it-H  most  (lependent  part.  Thert^  are  none  of  the  usual  evidences  of  | 
inflanmiation  about  the  margins  of  the  softened  area,  or.  indeed,  in  J 
other  parts  of  the  stomach,  ("'onsiderabje  importance  was  at  one  time  1 
attache+l  in  this  condition,  but  wc  have  learned  that  it  has  no  relation 
to  disejise  of  the  sloraach  during  life.  ' 

Symptomatology. — As  lias  already  been  pointed  out  the  onset  of  acute 
catarrhal  inflammation  of  the  stomach  is  exactly  the  same  as  that  of 
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aciJls  gastric  imligestion.    '^Vlui  two  afFt*ctii)n.s  (Hirer  only  in  tlicir  course. 

Iij  at'iitf  ciiturrh  llif  vuniitiiig  is  more  persistent.    The  vomitus  contains 

ninn^  riJUcus,  nfter  a  linic   it  may  lieconit'  g;r(*eiiish  from  admixtiirp  of 

liili\jiml  in  soiiu:  inatiitmTs  shows  n  little  lilootL     The  l)]t'ciliii|i;  \s  never 

Miffii'icnt  til  l>o  uf  irrifHmaiicc  in  itself.     The  vomiting  continiiej=  for 

i4'VTnil  liay.s  or  even  a  week  or  nion^    The  tongue  is  very  Iveavily  coated 

And  may  be  swollen.    Thirst  is  severe  and  the  older  children  complain 

i>r  IIh' bail  taste  uf  the  month.    The  al>ilonicn  h  distended  and  there 

is  tcmlenicss  to  pressure  i>ver  the  cjiiga-strinni.     The  bowels  m^iy  be 

(uiistijiiitcil  at  first,  but  (here  Is  often  a  diarrhea,  later.    The  iirine  is 

sTjiritv.  liijjli-eoloreil.  of  high   !s|ieeilif  gravity,  and  contains  urates  or 

iiriduid.    The  ooustitutioiud  symptom.s  iit  the  onset  may  be  severe  or 

aliglit.  The  lempcnitnre,  if  high  nl  the  beginning,  soon  falls  and  there' 

Bflcrrnri'lyexeci'd.s  K.ll*^  I'\    The  pnlse  in  the  severer  cases  may  be  nipid 

aiiJ  small.     After  tlte  first  few  djiys  the  rejM'ated  vomiting,  the  restlcss- 

lifts,  and  severe  thirst  are  the  pmniincnt  symptoms.     The  alfcction 

mnsiti  course  in  a  week,  as  a  nile,  bnt  iniless  care  is  taken  the  chsease 

may  U' jmttraeted  much  beyond  this.    Herpes  lubialis  is  not  infre([uent 

i»  iiliicr  children, 

'IV  fnllifuhir  iriMninniation  of  the  stoimich  is,  ns  already  statci!,  very 
rarr  imiecd  and  prescnls  no  pceidiarity  in  its  coiirst'  beyond  the  fact 
thjit  ill  the  iiibliire  of  thiiij^.s  n-euvcry  w  ill  be  nineh  sltjwer.  It  i.s  no  more 
IJkcly  U)  1k'  iitterided  with  hemorrhage  than  the  simpler  form  of  infiam- 
nAt|[)n. 

Tilt*  membranons  gastritis  Is  a  pHtlu>lopi<-al  cnriosity  which  most 
"fU'ii  fpves  no  symptoms  of  its  own  lUul  is  rccogniKcd  only  at  anl4fp.sy. 
h  U  roneeivuble  that  shreds  of  meml)rane  niii^ht  be  vomited,  but,  so 
far  xs  known,  they  have  never  IsK^'n  observtxL 

ftf  the  sj-mptonu-s  of  j^iui^renous  gaslrills  nothing  is  known.  In  the 
iui(!le  i-asc  aUudod  to  there  were  no  symptoms  pointing  to  an  unusual 
"Ui^tioii  of  the  stomach. 

Disgnoais. — This  is  usnally  determined  by  the  course  of  the  affection. 
liic  liistinctivr  jKjjnts  frum  nn  acute  indiji^estion  have  already  been 
pfiii'tnl  mtt.  As  in  that  alh-ition,  one  may  fear  the  onset  of  one  of  the 
atiife  itifretious  diseiuscs;  csfH'clally  are  typhoid  fe\*er  and  meningitis 
til  In*  mnernlK'Rth  bitt  a  few  days'  obsiTVatJon  usually  renders  tlie 
nwure  of  the  afTiH'tion  clear.  If  the  eau.-^  of  the  disturbance  can  l>e 
nLsxivrrttl,  csjHTially  if  thjs  lie  in  the  matter  of  fifding,  the  diagnosis 
i^u  iimrr-  n-adilv  l>e  vr-riturcd, 
hojBOBW, — 'Hk'   projinosis   is   pi^mTiilly   frtHn\.      In    weak    infants, 

»[K»Wer.  an  attack  of  acute  gastritis  may  be  (piiekly  fatab  or  the 
inftnt  niny  W  U-ft  ho  cxhanstccl  that  it  grndnally  fails.  'I'hc  majority 
Jlh(M'a.scs  rccoviT  promptly  mnlcr  goinl  care,  ^^'hcn  this  i.s  lacking 
WafFwiion  may  become  chronic.  The  prognosis  in  the  toxic  cases 
*^ll ili'p-nrl  iipon  the  (piantity  of  the  pcpison  taken  fuu!  the  promptne.s.'i 
f*i  trraimcnt.  Even  when  they  n-i-ovt-r  the  children  are  likely  to  be  left 
^tli  ncaiririid  stcrmsis  of  the  csopliaguti  or  tieformities  of  the  stomach 
•'Kirli  will  in  the  end  prove  fatal 
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Treatment. ^During  the  early  stages  this  is  to  Ije  conductctl 
on  thf  lincH  laid  down  under  acute  gastric  indigestion.  If  the  teni|»t'P* 
ature  is  high  a  spnige  tiatli  <watcr  at  S5*  to  \K}^  F.)  for  trn  miniJlca 
will  lower  the  fevvr  asid  help  to  (|(iic't  the  patient.  If  the  vomiting 
persists,  lavage  of  the  stomaeli  is  the  best  tif  remedie.s.  It  may  \j6 
repeatetl  onee  or  twice  daily  if  [U'ees,sary4  For  the  relief  of  the  tJiirst 
small  bit.s  of  ice  may  Itc  given  to  be  held  in  the  mouth  or  in  the  youngest 
patients  ft  tea.spoonfiil  of  ohA  water.  In  the  severe  nises  small  amounta 
of  watCFf  fK).0-120,0  f.c.  (2—4  oz. ),  may  Jji"  given  by  the  nx'tnm  and 
repeated  frequnitlv,  if  the  adminL^traliou  does  not  greatly  excite  the 
patient.  Early  attempt-)  to  fet-d  the  patient  are  more  likely  to  do  harm 
than  gowl.  Feedirig  i-H  to  be  begun  as  indicated  in  the  preceding  chapter. 
The  use  of  milk  should  be  postponc<l  for  several  days,  and  when  it  is 
resnmefi  it  shonhl  invariably  Ix^  given  as  whey  or  much  more  ciiluted 
than  the  child  had  t>een  previously  having  it.  Bark-v-water  or  lime* 
water  shtniltl  be  used  as  the  diluent  to  prtn'ent  the  formation  of  thicln 
curda.  Once  milk  has  been  satinfaetorily  begun  it  shouUl  be  Increased 
ven'  gradually  day  by  day  until  the  patient  i.s  getting  the  norma!  amount 
Freinlom  from  vomiting,  the  return  of  the  ap[x*tite,  and  the  comlitinu 
of  the  IhiwcIs  should  be  our  guide:s  in  making  increases  In  the  feeding,; 
Any  return  of  the  symptoui.s  in  a^iignal  for  further  iJilutioii  of  the  tnilk. 

In  cases  of  corrosive  poisoning  the  use  of  the  tube  must  usually  bfl 
avoitled,  Ivoth  on  account  of  the  spasm  of  the  phttrynx  nnd  esophagus 
and  of  the  danger  of  furthering  a  perforation.  If  the  patient  ha5  not 
already  vomited,  water  shouM  be  given  in  large  quantities,  together 
with  the  pro|X'r  atitidote^  which  will  probably  liave  the  effect  of  eau.sing 
vomiting,  and  at  the  same  time  neutralize  the  poison.  If  the  antidode 
is  not  at  hand,  there  should  be  no  delay  lu  giving  the  water,  I^ater,  milk, 
oils,  or  albuincn-\ViUcr  may  Iw  given  freely.  After  the  first  few  hours 
the  treatment  must  be  on  the  lines  ftf  any  acute  ga-stritis,  except  that 
washing  the  stomach  is  not  advisable,  and  that  morphine  is  required 
for  relief  of  suffering.  It  should  be  given  hypi>dermieally.  The  eombi- 
nfttion  of  bismuth,  cerium,  ami  soda,  given  in  the  section  relating  to 
Gastric  Indigestion,  may  be  etnplnyed  with  advantage,  or  bismuth  alone, 
0.324-0.r)')0  gm.  (5  to  10  grains)  every  two  botirs.  The  severer  eases 
shouki  be  treated  with  every  care.  The  siek-roum  should  be  light  an<| 
well  aired-  The  patient  should  have  at  lettst  one  tepid  or  wann  bath 
daily,  i  Impending  up>n  his  gtmeral  condition ;  the  bowels  should  l>e  moved 
once  daily;  com]>lete  rest  ami  quiet  should  Iw  enjoined.  Unless  care  is 
taken  ill  all  details  one  n-lapse  mnv  follow  another  until  the  acute  eou- 
ditioJi  hcis  become  chronic  ami  ultiuuite  recuvei^  considerably  delayed^ 


OHEONIG  GASTRITIS. 


Chronic  Gastritis,  Gastric  Catarrh,  or  Chronic  Vomiting  is  one  of  the 
most  frequent  of  the  rli.sorilers  of  digestion  met  with  in  infancy.  It  is  a 
question  whether  in  some  causes  there  b  an  actual  inflammation  of  the 
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)  or  whether  the  disturbance  is  not  purely  functional,  hut  the 

liwiiiiciion  is  not  of  practical  importance.  Chromic  ^Jistrilis  i.s,  in  most 
fuses,  iLssm'iulcil  with  u  siiiiilar  di-sonier  of  tlie  inlcstine  uikJ  culoti.  As 
the  Kirnl  rt'-searclHs  of  Pawlow  have  emphaciizei]  for  us,  the  process  of 
tligcstion  cannot  Ik*  properly  separatetl  into  severnl  independent  acta; 
it  is  n  ('(iiitinuous  process,  tlie  proi»'r  performance  of  ewch  .step  being 
rasenlial  to  that  wlncii  la  next  in  order.  TliiLs  ilu*  In-st  sttmuhis  to 
iiilfstiiiul  tli^estittii  is  the  outHow  of  normal  chyme  from  the  stomach 
into  tlu' iiitrstinc.  imperfection  in  this  lessens  (he  normal  stimulus  to 
ilu'  intestine,  and  in  turn  impairs  the  intc-stiiial  ili/^cstiun.  So  a  chronic 
pislrilts  cannot  long  contimie  without  di.sturhin^  the  functions  of  the 
bikslinc,  whii-li  may  in  turn  give  syniptoiiiii,  hut  practically  the  stomach 
niutinucs  to  l>e  the  source  of  most  trouble  and  we  can  best  consider  the 
r.vi(^  under  this  heading. 

Etiology. — This  disorder  is  seen  in  infants  who  are  improperly  fed 
iiiiti  li'iu^dly  badly  caretl  for.  Infants  on  the  hj-east  do  sometimes 
ili'Vfbp  cjinmic  gastritisj  but  very  niivly.  Among  the  [M>or  the  matter 
iif  tliL*  care  of  the  cluldren  seems  to  he  of  sdmost  as  much  frnpuiiunce 
as  the  f(M,)*l  in  determining  their  welfare.  Lack  of  sunhght,  bad  air, 
jutiirfooth  irregnUirtty  in  feeding,  and  expasure  to  cold  atid  wet  may 
alt  plav  a  part  En  inducing  such  disorders  as  jfjastritis.  ""J'he  early 
^vJHgof  tea  and  coffee  or  h<]nors  may  be  met  with  in  some  ca-ses.  The 
[inscnee  of  some  constitutional  diaorder  which  lowers  the  tnne  of  all 
liic  tissues,  such  as  rickets,  syphilis,  tnljorculosLs,  or  ancmia^may  be  an 
indirect  factor.  CaRliac  disease  or  chr*>nic  affection  of  (he  lungs  oP 
ItvtT  which  will  prf)duce  a  chronic  venous  congestion  of  the  stomach 
iMy  induce  a  chronic  catarrh.  In  convalescence  from  any  of  the  acute 
['■WCtioiis,  the  functions  «ff  the  stomufii  arc  impaiiT-il  and  i\  chronic 
^Mritts  may  Ik-  easily  develo|»ed.  It  Is  sai()  that  rc[X'atcd  attai'lvs  of 
aciitr ^tritis  may  iK-^^et  a  chronic  condition,  but  this  is  doubtful  mdess 
tlH'fTiiLse  of  the  acute  attacks  is  still  active  in  the  iriK'rvuls. 

liu-liItT  chililrt'n  chronic  ^Jistritis  is  usually  the  result  of  the  persistent 
'ly  of  indigestible  foiMls  (pa.str)',  pickles,  pics,  candies,  etc.),  or  bad 
hiitiits  of  eating  (eatiiiij  too  rapidly,  eating;  at  irri'gular  hours,  elc.)^ 
'"wreising  violently  immediatel}"  after  eatinj^,  etc. 

logy.— ^Thi"  ^ross  fhanj^es  to  bt"  observt'*!  in  thi'  stonmch  in  these 
Jsrphanllv  in  [iroportion  to- the  jjravity  of  the  di.siMise-  The  stomach 
D  nearly  always  somewhat  enlarged,  the  mucous  membrane  shows  few 
''J?ir^  liiK  appears  smooth  *  nuiy  tie  injected  in  places,  und  is  regularly 
povpml  fl-i(h  more  or  less  tenacious  mucus. 

TWailvanct'd  stages  of  chronic  gastritis  with  much  <'onuective  tissue 
^  ihe  Willi  of  the  stomach  I  liave  ncvvr  seen  in  infants  or  children. 
T"f  solitary  follicles  of  the  stomach  may  be  cidar^l.  Microscopically, 
^stfiinach  walls  show  more  or  less  infiltration  with  round  cells  about 
l***" tubules,  with  secondary  ile^enerative  chanijes  in  the  epithelium  of  the 
Hi'.>f-<  iKip.  30).    Similar  chanf]^  may  Ik*  found  in  the  intestine  or  colon. 

lyToptumatoIogy. — Owing  to  these  morbinl  cfmnges  in  the  st<>nia<'h 
»al]  the  st-cretion  of  hydrochloric  acid  and  pepsin  or  pepinogen   is 
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definitely  impaired;  tbe  process  of  digc^^tinn  is  theitTure  delayed;  the 
foorl  remains  in  the  stomach  mucli  lon^t'i*  tiuiii  it  normally  .should — even 
six  or  eight  liours — fenuenLs  and  dtx'oiujHises  with  the  pnxluctioii  of  |jas. 
The  stoniiw'h,  therefore,  ^et^  none  of  the  normul  rest  In'tween  meals;  is 
constantly  dilated  more  and  more  by  the  accumulating  fotxl,  nuicus*  and 
pL*i,  ao  that  ihe  tendency  i.s  eoiistantly  towanl  a  wnrsc  4*i«i<Htion.  The 
early  and  prednmin.iiit  sv^niptoin  of  clintnic  ^ii-stritis  is  vtirnitinjj^.  This 
at  first  may  fM'rtir  only  rarely  and  he  small  in  anionut.  It  scrarlijv 
incrcH-ses  in  fiXHjiietjey  and  ainonnt  nntil  it  la^conics  more  or  If-ss  ranstaiil,, 
the  chihl  vouiilirij;  after  e\"ery  feedint;,  n|>on  tlie  slijjhtest  rnovenicnt  or 
apparently  withtnit  ran.se.  With  thf  itnst't  nf  tin-  voniitinL"  thr  child 
ceases  tu  gain  nurnially,  tlu-n  hegins  to  lose  weight  ami  luscs  slc^ililv^ 
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Folllcnl*r  ulwratlfin  or  the  rtoirmch,  a  imre  lesdmi  ftiwT^mTw.nylnB  chmTilil  nftslritis.  Stttmich  nt  » 
ctUldt  elgbt  mantbs  uLtl,  lurued  Iraitle  out  tuid  slulTtid  witU  liunietuLlr.  CarrJiuL-  I'liJ  nbi)v«.  ttyomiug 
nijie. 

the  subcutaneous  fat  disappearing  from  .the  ImmIv,  the  mnseh^s  lioeoming 
fiabby,  the  skin  dry,  W»se,aiid*)f  asalli>w  tint;  thefaer  thin  an<l  pinebeil; 
the  eyes  .sunken,  bnt  clear  afal  bright;  the  fontanel  di'pre^sse<l.  In  shun, 
the  child  prt\sent.s  the  picture  "f  tnariisnujs  so  fiunJliiir  to  all.  'llie 
tongue  is  usnally  coated;  the  brcuth  may  l»t^  foul;  theapjx'titei.scaprieioiu^. 
UNiadly  impaired,  hut  it  sometimes  rtMiiaina  surpri.singly  gixHl;  the 
Unvt'Ls  lire  coii.stipatnI,  but  may  be  lorwe  if  (he  fimctirjns  of  the  intestines 
are  also  irapairt^d.  The  alwhxnen  is  usually  rli.'^tenfled  with  ga^s,  and  is 
^therefore  marke<lly  tympanitic,  esjxH'ially  in  the  epigastrium.  As  tlie 
.symptoms  increa-se  the  child  beennu's  very  re.stles,s  anfl  fretful,  crving 
more  or  less  of  the  tJuie,  atnl  getting  very  little  quiet  sleep,  tiradiia" 
the  -streiigtli  fails  until  ileath  ensues. 
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In  ativantfi]  ra.st'.s  tlie  children  become  j^reatly  emaciated  ami  lie  as 
tjiaii^h lifeless;  the  feet  and  hands iireeold,  the  pulse ahnusf  hnjM'rceptible, 
tir  rt:5j)iralifHis  feeble  and  -shnllow;  they  cry  ordy  when  disturbed;  thty 
lake  vm  little  or  no  iiourisbmrnt,  and  yet  vomit  frr>m  time  to  time  the 
vid  uiucus.  Ill  lliis  state  they  nmy  lintjer  for  weeks  before  life  ceaaea 
allogvther,  and  from  even  tliLs  exliau.sted  eondilSon  prt>]>er  eare  may 
irarUf  Uiem. 

In  iildtT  ehildreti  the  voniitinj;  is  not  .so  pronounrfxl.  but  is  s(ill  the 
raarktMl  fculore  of  these  ease.s;  the  toiijiiie  is  coaled;  the  ab*|nnien 
pTumifient  and  tympanitie;  the  bowels  eon.stipHted.  'J'he  ehildren  are 
vm*  |i«'vish  ami  fretful;  they  may  inerea.se  in  stature,  biit  the  nniseles 
areptNirly  deve!op<:d  and  their  vilalily  is  very  nmeh  impaired. 

TThpvoinitus  in  these  eases  al  lirst  consists  only  of  hMxl;  later,  as  (he 
wmitiiij;  irierea-ses  in  frtf|ueney»  il  cumew  to  coM^isI  more  and  moR'  i*f 
sour-snu'lling,  arid  mucus,  with  but  little  focMl.  The  analysis  of  the 
gastrii'HHiients  or  vomitiLs  may  or  may  not  show  the  pre.sence  uf  hydn»- 
clilorif  ai'itl.  It  will  rx'gultirly  show  the  preseiiee  of  acetic,  hutyne, 
lai-tic.^iml  other  tir^anic  aeirb,  resulting  from  the  abnormal  fernieiitation 
pjiiig  mi  in  the  stomach. 

DiigftOiis.^'riicre  is  little  ililficnlty  in  these  eases.  The  history  of 
ihf  fuse,  the  eharat-ti^r  nf  the  vomiting,  antl  the  results  of  phvstcal 
fSftiiiiiiation  are  dLstinctive,  A  chronic  meningitis  mi|;ht  ])rfHiitce 
similar  voinittnfT,  but  would  l)c  rea<tily  recopitxed  by  other  sifrhs.  The 
UKijwrtanl  jxiiiit  in  thi.s  rt^lalioii  is  to  yejireli  these  ca.se.s  of  chronic  voniit- 
in;r  for  evidences  of  pyloric  obstruction,  for  it  ha.s  Iteen  clearly  eMnl>* 
lishetl  that  a  certain  number  of  them  suffer  from  an  hypertrophic  obstnic- 
lim  J ih*" pylorus,  whicli  h  amenable  to  treatment  byopcrativcmca.-^ures. 
{SiTfnna;enital  Hyj>ertro[)hv  of  the  Pylorus.) 

^Saosift. — Chronic  gitstric  catarrh  is  always  a  serious  affection  in 
•ftfanfy.  Undoubtedly  many  infants  thTongh  this  atTeclion  l«*come 
'WTaiiti<'  and  ultimatelv  die.  Manv  more  are  so  weakened  bv  it  that 
liifv  fflll  t('-m\s  victitns  to  the  diarrheal  tILsciises  of  the  summer  or  the 
'^'^'iii'liitis  or  bronchopneumonia  of  winter.  Under  proper  care,  however, 
*l"-'  prwfjccl  of  recovery  is  ^lmkI  and  ihc  uifant  may  grow  up  into  a 
'Tpiroiis  adult.  In  later  childhncMl  the  affection  is  much  less  serious  as 
'^Tiis  life,  but  almost  always  entails  some  failure  of  development, 
^uifrin  rttjiturc  or  in  the  tone  of  the  niusciiSar  and  ucrvons  system. 
O'Kitl  i-are  and  perseverance  will,  however,  in  many  cases  restore  the 
fHd  to  |HTf*M-t  health. 

^tin»nt.— The  treatment  of  these  cases  must  Ik*  txilh  general  and 
y^'wxS.  Th<*se  chilrhx'n  should  have  abundance  of  sunlight  and  air,  and 
.^t  thiy  should  nut  be  allow  ed  !<►  become  chilled  by  cnld.  In  smnnier  tlicy 
slu'uld  live  outH]»f-4loors.  Puring  the  enld  months  thev  should  be  out 
*^'*nil  hours  daily,  if  thus  Ls  compatible  with  keeping  the  circulation  in 
*  l^mjier  «itatc.  They  should  Iw  dressed  warmly  and  wear  a  flannel 
f'lind  ajiil  wixdlcn  stockiui,'^.  The  feet  should  be  especially  watchetl  to 
'nakcsim*  tluit  they  arc  always  warm,  (in-at  care  should  Ix-  exercised 
topTfvcni  infants  l>cing  made  wet  by  the  vonutu.s;  a  towel  shouhi  lje  kept 
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foUled  under  ihv  rhiii,  if  necessary,  and  changed  as  often  afi  it  bccom«i 
wet.  Napkiits  when  wet  or  soiltMi  slionld  Iw  (■haiig<*<I  pnjiiiptly.  Ewh 
of  these  details  will  a*ld  to  the  eoinfort  Jiiid  welfait-  of  llie  (-hikh  In 
the  marantic  ca-se^  a  thorough  rublnng  iiud  nuLvsu^rin^r  uiiee  tJiiily  witli 
ohve  oil  or  cwoa-hutter  aids  nutrition  and  helj*?;  (he  cireulation.  'Hk' 
cnstora  of  using  cod-hver  oil  for  this  purpose,  1>eenuse  it  is  ,suppase«l  to 
l>e  al>sorl*ed  and  aet  ils  a  food,  has  no  aoiirul  basis  in  physiolo^'  or 
experienee,  and  is  extremely  objeeti(Kial)le  hrrause  of  the  cxlor. 

The  (jnt'.stioii  of  the  regulation  of  the  diet  in  these  ea.-wM  is  a  most 
difficult  one,  espeeiiilly  in  the  eases  of  hreast-feil  infants,  nnd  yet  of 
the  utmost  ]ni|>ortanee.  We  ocea-sitmatly  see  hreuat-fetl  infuuLs  who 
are  vonutinjir  persistently  anti  failing  iu  eonser^uenee,  yet  the  analysts 
of  the  milk  sfiows  no  ern:jr  in  it-^  eoinjxjsilion  to  satisfactorily  explain 
the  disturbance,  l^he  only  thing  |M>sHib]e  in  such  ca.se  Is  to  resort  to 
n  modification  of  eowa'  milk.  If,  on  the  other  hand,  dt-Jinite  irregular- 
ides  can  he  found  in  the  breast  milk,  an<l  these  can  \ic  corivetcil  by 
ehangini^  the  mother's  mode  of  life  or  feediup,  then  we  may  hope  for 
improvement  in  the  infant's  sympt»nis.  Thus,  if  the  motiier's  milk  i.< 
deficient  tii  fat  aud  over-rich  in  proteids,  we  can  usually,  bv  feeding 
her  more  fat — Lc^  ^jiviu^  cream,  !>uttpr,  and  meats  freely,  atid  enjoin- 
ing exercise— correct  this  irregularity  and  so  help  the  child;  or  we  may 
resort  to  a  maneuvre  which  I  have  found  to  serve  the  purpose  tn 
several  instances,  namely,  liave  the  mother  remove  one-half  to  one 
ounce  of  milk  from  the  breast  l:>efore  allowing  the  infant  to  nurse.  The 
(Irst  part  of  the  milk,  it  is  well  known,  contains  le,ss  fat  and  more  pmteiil; 
the  latter  part  of  the  milk  is  richer  in  fat  atid  poorer  in  profeid,  which  is 
just  the  part  wluch  is  desired  in  such  ease.  This  plan  atso  has  the  advan- 
tugi.'  of  rejiucing  the  f|uantity  that  the  infant  can  get  at  any  one  nursing- 

If,  however,  the  milk  is  over-rich  in  fat,  the  withrjrawal  of  cn^nm,  milk, 
butter,  and  perhaps  meats,  from  the  mother's  tiiet,  will  reduce  the  fat  to 
nearer  normal.  But  at  the  IksI  wc  finti  that  the  amount  of  control  which 
we  can  exercise  over  the  breast  niilk  is  slight,  and  resulu  in  un>st  eases  an* 
unsatisfactory'.  Even  in  the  matter  of  control  of  nursin)>;  time,  which 
one  would  assume  would  fairly  well  determine  the  amount  of  milk  a 
child  would  get  at  a  nursing,  oart-ful  oljservation  has  shown  me  that 
the  amount  of  milk  taken  in  a  five  minutes'  nursing  may  van,'  greatly 
at  different  hours  of  the  day.  In  a  nursing  baby  we  sfuiukl.  therefore, 
analyze  the  milk  or  have  it  analyzed  and  eiuleavor  1o  njrrect  any  irreg- 
ularities discoverable.  Nursing  should  not  l>e  permittwl  more  fre<|neiitly 
than  once  in  three  hours,  at  least  one  nursing  being  omittefl  rluring  the 
night,  and  the  nursing  time  should  be  rtMluced  one~half  at  fir^st.  If 
these  measuri's  bring  a  definite  inipmvpment  they  may  Iw  perststoti  in, 
the  nursing  time  Ix-ing  graihudly  lengthened  again  imtil  the  infant  U 
glutting  all  he  desii-es.  In  most  cases,  however^  we  shall  Iw  driven  to 
secure  a  wet-nurse  or  resort  to  artificial  feeihng. 

In  artificial  fi'eding  we  have  the  great  advantage  of  l>eing  able  to 
control  exactly  the  com[>osition  of  the  ftHnl,  tin*  h4>urs  of  feeiJing,  and 
the  amount  given  at  any  one  time. 
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In  a  casp  of  rhmnir  giLstritis  in  an  artilii-ially  fed  infaiU^  a  fhan^  to 
ihn  hmist  mav  Iw  of  tlir  utmost  vulut',  and  whertver  it  is  fea,sib]c  a 
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wet-nurse  sliouUl  hv  tm*d.  SfJiiit-tiuit's  inal  must  l)c  made  of  sfvr 
iK'fott'  It  sati-sfai'loiy  one  is  uljlaineil,  the  diffiriilty  lying  tMtiier  in  the 
tDmfKwilitui  of  the  woman's  milk  or  in  the  digestive  jiowers  of  tht*  infant* 
If  artiiicial  fifding  must  W  rt-sorted  to  or  rolit^ci  upon  tht'ii  tht*  pro- 
porti'jii'i  of  tilt'  fcxnl  must  i>r  made  verj'  low  and  the  ({uantity  of  tlie 
fmliti^  reduinl  greatly  in  amomit.  A  guaranteed  milk,  or  a  milk  (lui 
(n-sIiiif.sA  and  rlemiliiiess  of  which  are  fus.su red,  sliouUt  be  ae<"urc'd  ami, 
tobc^ii  with,  diluteti  wiili  9  parts  of  a  5  ptT  e-ent.  milk-sngar  sokjtion 
imajli^  by  dissolving  I  oiinci'  of  milk-sugar  in  20  ounces  of  water),  Tbi.s 
wuuM  ^ive  a  mixture  eotitainin^  0.4  \kt  cent,  fat,  5.5  per  cent,  sugar, 
ami  11.4  jxToent.  proteids.  An  ounce  of  such  foo<i  nia.y  lie  ^ven  onee  in 
tlinr  hours  at  first,  and  tht*  quantity  gra<Umlly  inereas*t3,  if  it  agrees  with 
liw  infant,  until  nearly  the  normal  amount  is  taken.  Then  the  strength 
irfthc  milk  may  \x  gradually  increased  by  tiiluting  a  less  numlx-rof  times. 
'Wve  tipwani  progrciw  must  be  made  slowly.  Any  attempt  to  rapidly 
iitm-a'^i'  the  stri-iigth  of  the  milk  is  sure  to  l>e  followeil  by  a  return  of 
\\v  vmniting.  and  it  is  ijuite  surprising  on  how  small  a  quantity  of  a  weak 
food  ui  infant  will  pet  along  well^  if  ojily  the  foo<l  is  properly  digested. 
If  nitt*  tnilk  eamiot  l>e  taken  the  milk  may  be  jK'ptonixed  and  then 
illlutetl.  If  lliia  Ls  well  l>orne  the  dilution  is  gradually  lessened,  and 
when  the  infant  has  taken  this  for  several  ilay.s  ifie  duration  of  the 
trirtuiiizing  process  may  gradually  be  shortened  until  the  infant  is  able 
10  take  mw  milk.  It  seems  to  be  an  advantage  to  use  whatever  digestive 
("^wcr  till*  infant  hai*,  but  I  liave  known  of  iu.stanees  in  whieh  the  jjepton- 
iHHiiHi  has  iKH-n  ref|uire<l  throughout  the  first  year. 

In  90 Vf re  eases  it  mav  l»e  that  miik  in  anv  fortn  eannot  be  lH>me  and 
f'ta  lirne  we  are  forced  to  resort  to  other  fooils.  Fresh  beef-juice  may 
thtn  be  iiseib  <*^^  to  four  teaspoonfuls  dihitetl  with  an  et^ual  part  of 
vittT,  rhitken^brolh  in  ([uantities  of  one  to  four  tablespooiifuls,  or  the 
[wpftration  known  a,*,  peptonoiils  or  panopepton.  one  or  two  teaspo*>nfuls 
•liliittit  four  i^r  more  time^  with  water,  for  a  feeding.  It  is  to  lie  remem- 
"■fwl  that  the  latter  preparations  contain  about  20  per  cent,  of  aleohoh 
w«i  are  llierefore  stimulants  as  well  as  focMla.  Valentine's  lx*ef-juice  is 
•Isu  nt  times  a  servieeable  preparation.  After  a  day  or  two  on  such 
■"Iwitut^-s  the  peptonize*!  milk  .should  be  tried  again.  Whey  is  also 
*'*  aft'lleiit  ami  valuable  preparation  for  trial  in  (hesc  ca^e^:  or  in 
djiWrfo  over  six  months  of  age  barley-water  or  rice-water  may  l>e  used. 
latter  preparations  have  the  ailvantage  that,  if  the  infant  will 
'^iti  (lirni,  after  a  rlay  or  two  milk  may  Ih^  adde<l  to  the  whey  or 
jwrlev-waicr.  iH'ginning  with  a  single  teas|HK)nfnl  to  each  fee<!ing,  and 
'iKti-mitiK  'li**  f|uantity  day  by  Aiiy  a<f:*ording  to  the  indiealions, 

MI  ijf  i}ie-se  foofl.i  are  best  given  cold,  anfl  In  bad  cases  it  mav  lie 
'•Juiitl  wijte  to  put  a"=!ide  the  bottle  and  give  all  fomJ  for  a  time  from  a 
l*ispo(iT|.    When  an  infant  refuses  food  altogether  ils  life  nniy  l)e  saved 
"J  tftilirig  it  regularly  tfintugh  a  stomjieh  tube  for  a  day  or  two.     In 
*^MS  ihe  greatest  <'art^  should  be  taken  of  the  infant's  mouth,  the 
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nurse  ln'Iiig  instructed  to  curffully  ck-anse  the  mouth  with  a  2  per  c-ent. 
suhitiriii  of  borie  iiciii  after  eaeh  fee(liti|t;.  I'liless  this  is  (ioiie  a  stomatitb 
or  thrush  is  quite  likely  to  deveiop  und  further  eomplicatc  the  case, 
if  it  ihws  tiol  prove  fatal. 

Frotu  liiue  to  time  une  se*\s  eases  of  elironic  pjasfrilis,  in  whieh,  afler 
loniT  triJil,  a  pri>[)riet;irv  Uhk\  hns  liH^eii  fonivtJ  whieh  (he  infant  iakes  anri 
refairiN,  but  upon  wliieli  it  will  not  thrive.  In  .sueh  cii^n-^  it  is  a  giMxl 
phm  not  to  Iry  radieiil  clum^e.s  of  the  fiM«l,  liut  (o  a4lil  milk  or  eream 
^rjuhuillv  to  it»  exactly  uri  we  would  suM  it  to  wliev  or  barW'-wuter. 
If  the  infinit  ean  Iml'  kept  ftniifiiHiiifli'  it  is  usually  an  easy  mutter  to  pet 
it  to  j;in'n  by  .su*'h  inejiti.s.  Tlie  key  tf>  sue^-ess  is  the  verv  ^aihial 
inerease  in  the  stpen(:;th  4>f  ttie  foo<l,  after  comfort  hasonee  Imh'ti  set^ireii. 

In  eases  of  ;!^r*':it  exhau^itinrt  it  is  of  tlie  utmost  iiu])ortaiu'e  lo  maintain 
the  body  heat  and  improve  the  cireuhititm.  Hot-water  hotile.s  sliould 
l>e  kept  eoustarilly  at  the  feet.  Dry  fricfioii  of  the  cxtreniifuvs  i.i  also 
advisable  fnini  time  to  time.  If  eollap.se  oeeur  a  hot  mustard  bath 
should  b(^fjiven,  tin'  whole  b*tdy  bein^  i]nrner."^'i|  until  reaetion  t-iexeite^l 
and  the  skin  l)eeomes  HnsheiL 

For  the  direet  relief  cif  the  vomiting;,  stomaeh  wa-shinjj  shouhl  l*e 
employiMl.  It  has  the  iulvautaf^*  of  tuft  only  removiufr  the  muetis  tnai 
deeoniposin|i;  fiKwl,  but  of  also  stiTmihilin^  the  normal  seeretiou  4>f  the 
mucous  membrane. 

A  solution  of  sojhum  biearliouate,  4,D  ^m.-filX)  e,e.  (a  drachm  lo  the 
])intb  ,slionld  Ik'  \isi'{\  at  a  tenijK^atiirt*  of  HK1°  F.  TIk-  washing  should 
be  re|>eated  daily  at  first,  later  e\vr\'  seecmd  or  thirtl  day. 

Meilieinal  tn-atment  is  of  little  servii'e.  The  jpreat  majoritv  fvf  fjastri<* 
sedatives  have  no  effeet  whatever.  Starr,  however,  reeonjineujls  ihr  u.se 
of  Fowler's  ^i(»hition  in  the  following  form  fr»p  a  ehild  of  three  months: 


^— l,(rjiiir.ir  ]iijtu.H.<li  BTm'nfd^     ,        .        .  1  (XI  r.e.  <nl  KTJl. 

H-Klil  btoirtujnutia LM  gm.  [gr.  xxItI. 

Ai[iUL'menniii;piperitie      .        .       .    q,.  s.  sd    lOO.OU  c.c.  (JtlJJ. 
B\g.—4  cc.  !i)[i»  UMflpoonrul)  in  &  latlc  WRler.  L  I.  d. 
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Tinetiire  of  mix  vomiea  may  be  pfivi-n  in  the  same  do.se*  to  improve 
the  appi'lite  iiw\  stidiulale  the  nniseular  aetion  of  the  stomaeli,  A  small 
fjraduale  should  Ix'  used  to  measure  vnvh  dose.  The  househoKI  teiLspoon 
varies  so  j;reatly  in  its  ennlent  that  mueh  mon.*  than  the  intended 
d<jse  may  Ik*  given.  By  aetnal  meiLsunnnent  nine  teaspfjonfuLs  have  been 
foirnd,  in  some  eases,  etpud  (o  (V)  o.e.  (2  ounces). 

If  constipation  ilevelops  in  ihe  course  of  (reatment  it  is  best  to  move 
the  !k>wels  by  the  use  of  a  ^jluten  or  glycerin  suppository  or  a  simple 
enema  of  soapsuds. 

In  older  ehildn*n  the  same  general  plan  of  treatment  must  be  followeil, 
and  greater  iliffieulties  may  be  encountered  by  rejtson  of  the  unwilling- 
ness of  the  children  to  subinit  tbemst*lves  to  the  neees.sarv  r^bne.  'i"'he 
g(*neral  hygiene  of  the  child  roust  be  attended  to.  As  much  time  a.'^ 
p4_psyible  should  be  s]>ent  in  the  optni  air.  In  those  of  school  age  if  nu*y 
Im?  necessary  to  forbid  attendance.  Moilepale  exereis*^  .should  be  sei'un'd, 
with  eape  that  cxereise  is  not  carried  to  tlie  point  of  overfatigue.     The 
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sUrpinp-room  shnuM  Ik-  wt-ll  airetl,  am!  the  chil<I  should  l>e  in  Ijoil 
\)y  I'i^Ut  oVIock.  'ilie  morning  hath  .shotiM  ht.*  a-s  stiiiiulatitig  a.s  [>ossil>lt. 
\Vith  sensitive,  weakly  children  the  use  of  ooKI  water  is  always  objcftti! 
10.  The  tiiodior  is  thcrefon*  iiiijtniftev]  io  give  the  chihl  ji  cleansing  bath 
nt  wiiatever  temperature  is  comfortable  to  it,  tletermininfj  the  temper- 
aliin*  hv  o  thermometer;  then,  while  the  ehiltl  Manils  in  the  tub,  to 
Slump?  it  rapiilly  with  water  a  flegree  ur  two  eohh'r,  anil  follitw  (his 
»tilh  ii  vigorous  nil>.  l.)av  hv  tlav  the  t4'i]i|M'ra!nre  of  thi-  water  u^ieil 
for  spon^^iiig  is  gra<hial!y  lowered,  until  the  child  is  getting  a  bath  that 
brink's  u  vigohjus  reaction.  Witli  a  little  firmness  this  eun  always  be 
KCompli-^heiL 

'Tlinv  meals  a  day  are  sufficient,  th**  heaviest  nienl  being  given  at 
noon.  For  the  breakfast  and  siip|>iT,  milk  should  be  t!ie  mainstay,  given 
Rt  fiTst  diluted  vvilh  plain  i*'ater,  ImrhT-waler,  or  Vichy  water,  at  lea,st 
ono-half.  Dry  toast  or  zwieback  may  lie  given  with  it.  or  graham 
liiscult.  Hut  the  flat  crackers  which  are  often  used.  ft4tft-lH>Ileil  eggs  or 
liUI)  rtiHvhc  jdhnvfd  Inter.  The  (]inn4T  slioidd  consist  of  clear  s^mijxs  with- 
oiit  mndiiiicnts,  meats,  and  Inter  the  simpler  vagetabl(^s,  spinach,  celery, 
caiilitlnwrr,  |>eas,  etc.    All  pastry  arnt  sweets  should  In*  forbidden. 

'nionviigh  ma-stieation  of  the  f^^nl  reiinired,  anfl  no  other  Hiiids  than 
milkorwatcr  allowed.  Dilute  hydrochloric  acid,  0.:]|)-(l.(iO  c.c.  (T»  to  10 
drops), uiid  (incture  of  nux  vomica,  O.lHi  O.l.S  e.c.  (1  to  3  drctps),  may  be 
givrri  after  each  ineiil  with  advaiitjigc,  hut  here,  as  in  the  ciL'^e  of  infants^ 
flintiw  must  Ih.'  put  U[khi  diet  and  life  rather  than  in  medicines. 

Stuinai'h  wjushing  cannot  In*  emph^ycd  in  these  eases,  t^ut  instead  large 
Hrauglilsof  warm  water  may  be  givt-ii  nii  lnmr  before  meals.  It  seems  to 
bcaniulviujtage  to  hav*'  the  water  sip|>cd,  radier  than  swallowed  rapidly, 
por  rnn.stipation  in  these  ea.ses  small  dose.H  of  caseara  sagrada, 
n.lKvt  o,i:U}gm,  (1  to  2  graiu--^)  of  the  extract,  or  2,0  e,e.  (oss}  of  the 
an>iii!i(ic  fluid  extnu't,  may  l>e  given  at  night,  or  the  regular  use  of  the 
familiar  rni.sL  rhei  et  sodre  eomp.,  4-S  c,e.  (5j  ij)  t-  i-  d.,  p.  e. 

A  tlujiiirt  bimler  shouhl  always  Ih-  worn;  the  feet  should  be  kept 
wanii,  ami  all  exposure  lu  wet  ami  cokl  guartled  against. 


DILATATION  OF  THE  STOUACH. 

«li©bjy. — Dilatation  of  the  .stomach  in  infancy  and  cliildhofMl  arises 
IrtJiii  i'an.s«'s  similar  to  those  operative  in  adult  life.     In  general  they  an-: 

'•  Olislruelion  to  the  passage  of  food  from  the  stomach,  usually 
'^"rrinjj  at  the  jjylonis,  an<l  re^iiilting  in  ilistentictu  of  the  organ  from 
"""Mctilion  and  decom|x)sitioTi  of  the  food.  The  most  frjTpient  cause? 
•^f  suffi  olisirnction  is  an  hyjxTtrophy  of  the  pylorns,  which  will  be 
Ifrainl  ■;opara(oly.  Other  causes  are  nientiuntxl  in  literatiipt\  such  as 
mitg(.f,j(^]  strictures  or  ohliterution  of  the  *lufKlemnn  or  pylorus;  stric- 
y"!":^  of  tlw  pyli)ru.s  from  ihc  scars  4 a  iiicers;  volvulus  high  in  the  small 
"'tt^tirif,  fit'.;  but  they  are  all  extremely  rare  an*!  practically  beyond 
""r  p(»wers  cif  riiiignnsis. 
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2.  Weakening  of  the  muscular  wall  of  the  stomach.  This  occurs 
fn>m  a  nurnlner  of  coitHtitiitiotial  causes,  eafMH'iaHy  rickets,  sj'philis, 
tiiberfulasis,  or  spvcrc  aiu^niia.  Il  ileveloji-s  also  to  a  greater  or  less 
extent  in  most  eases  of  ebronie  giLstritis.  It  is  this  form  which  prcs<?nts 
itself  praetieally  ami  tieserves  consideration, 

Patiaology. — The  apparent  size  of  the  storaarh,  as  snen  in  autopsies 
on  children,  varies  greatly,  anil  depends  to  a  er)nsideral)le  exlrnl  on 
whether  the  organ  is  euiitraeled  or  relaxorl  at  di-ulh.  I'fie  actual  size 
and  capacity*  of  course,  iiKTeii.se  rapidly  from  l)irlli  onward.  The 
nonnal  capacity  at  birth  a\'erai«^s  from  30-4.")  c.c.  (1  to  H  ounces),  at 
three  months  from  120-180  c.c,  {4  to  0  ouiicKi),  at  six  montks  al>out 
ISO  e.c.  (6  ounces),  ant!  at  twelve  montli.s  from  240-300  c.c.  (S  to  10 
ounces).  The  capacity  of  a  <!ilate4l  stomach  may  greatly  excecti  thea** 
figures.  Holt  reports  a  child  three  months  M  with  a  stomach  capacity 
of  nine  ounces;  another  four  and  one-half  tiiontl^  old  with  a  captlcity 
of  ten  oinices;  and  an  extreme  eoae  of  a  two-weeks-old  bahy  with  a 
stomach  fiolilinjtj  seventeen  ounces.  Apart  from  the  tlilalatiiiii  these 
stoinuchs  nsuiilly  show  the  evidences  of  a  chronic  ^a.stri{i.s- 

STmptomatoIog?. — The  symptoms  arc  those  of  achrtJitiegiVi^lriccataTTh. 
The  infants  present  the  usual  picture  of  chronic  vomiting,  with  resulting 
failure  of  nutrition.  The  vomiting  is  rarely  of  such  lar^  quantities  as 
are  .seen  in  adult  life.  The  vomitus  may  or  may  not  eoiitam  hydro- 
chloric acid,  but  docs  show  lactic  acid  and  other  pHxlucts  of  abnormal 
fermentation,  and  in  some  cLisea  yeast  and  sarcinie.  Tfie  condiliou  is 
recognizable  l)y  the  results  of  physical  examination.  The  abdomen  is 
distended,  particularly  in  the  epiga^strie  region;  this  part  of  the  alxlomen 
l>eiug  sometimes  (piite  full,  while  the  remainder  is  flat.  In  an  cmaciatnl 
child  the  outlines  of  the  .stomach  may  Ik*  seen  tlirangh  the  alwiorainal 
wall.  If  the  greater  curvature  is  at  the  level  of  the  umbilicus,  or  below, 
we  may  be  (juite  sure  that  the  stomach  is  dilated.  Gastroptosi;;  without 
ililatation  of  the  stomach  is  practically  unknown  in  childhood.  I'er- 
cu'ision  over  the  empty  stomach  gives  a  loud,  resonant  tympanitic  note, 
which  may  enable  us  to  outhne  the  organ  willmut  artificial  distention. 
It  is  frequently  passible,  by  passing  a  stomach  tul)e»  tilling  the  stomach 
with  water,  and  then  emptying  it.  to  demonstrate  an  abnormal  capacity. 
To  aecoin]>lis!i  this  the  water  must  he  allowol  to  flow  in  ver>'  gi'ntly; 
rapid  intnuhiction  will  excite  vomiting  much  before  the  stomach  is  really 
full.  Comparlscm  of  the  penaission  notes  of  the  full  and  empty  stomach 
will  also  enable  one  to  Iwatc  its  borders.  If  the^^e  methods  are  not 
satisfiulory  the  stomach  may  l>e  washetl  out  and  then  gently  <listendetl 
with  air  l>y  attaching  the  bidb  rjf  a  Davidson's  syringe  to  the  tube. 
Succussion  may  lie  obtained  by  shaking  the  bo<ly  of  the  chihi.  or  clapotage 
by  placing  the  tips  of  the  fingers  of  both  hands  upon  the  epigastrium, 
and  giving  alternate  quick  taps  or  thrusts ;  but  these  signs  are  not  of  value 
alone,  they  may  l>c  ohtatne<l  over  a  normal  organ. 

Diagnosis. — As  already  said,  this  rests  upon  Hie  physical  signs.  Tlie 
only  probable  source  of  confusion  is  a  ililatcf  I  colou,  but  care  in  the  obser- 
vations .suggested  above  will  enable  one  todifferentiate  the  two  conditions. 
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prognosis. — Dilatation  of  the  stomach  !,s  not  in  iti^^lf  a  pjave  condition, 
jifthioiigh  it  is  liitisfull  to  corrw^t.  It  may,  however,  prove  a  very  serious 
riji»<t'-'r  in  uu  infaiil  attackcii  by  severe  ffisorder  of  tlie  lungs  or  heort. 
T^i*"  pressure  of  a  lai^,  clistL-iHletl  stomacli  may  then  sen-'f  to  gn^iilly 
(.[Tj-^  tiarrass  rtspiration  or  the  action  of  the  heart,  and  may  detennine  a 
fjj_t  jul  issue  in  a  cast*  where  the  prognosis  would  otherwise  be  gowK 
*l7rM.tinent.^The  treatment  is  praetk-ally  that  of  a  chronic  gaiitritiSj 
jgiven  above.  Special  care  should  Ije  taken  to  limit  the  quantity  of 
^virishment  a^  much  as  is  consintent  with  pro(XT  nutrition,  to  avoitl 
\ln«r  use  of  any  articles  of  foo<i  which  niiplit  increase  the  abn(iinnal 
Et-r^^f station,  and  to  relieve  the  stomach  of  the  accumulations  of  foo<b 
intK'uSi  and  ga-scs^  For  this  latter  pnr)x>se  washing  the  stomach  regu- 
\a.-riy  ouee  a  day  L^,  when  passible,  of  great  value.     As  a  tonic  to  the 

tnitisriijar  coat  tincture  of  nux  vomica  Ls  recommended  in  small  doses, 
(i»    given  for  chronic  gastritis.     The  ordinary  gastric  sedatives  are  of 
\iltU'  value. 
If  there  Is  an  underlying  constitutional  condition,  especially  rickets, 
tWui  should  receive  attention  and  treatment,  so  far  as  is  possible  under 
ih**  i'lTt'iini-stances. 

n  there  i.s  reason  to  su.spect  au  organic  stricture  of  the  pyloric  i-egion, 
au  expitirBlorv  oj>eration  might  l>e  done,  and  in  any  case  where  pulhative 
tr»-.ilmrnt  hat!   failed,  if  the  chihl's  condition   permitted   il,  ii  gastro- 
enterostomy should  Ix?  considered  as  offering  a  possibility  of  recovery 
by  providing  belter  drainage. 


CONOESITAL  HYPERTROPHY  OF  THE  PYLORUS. 

Smwthe  original  observations  of  Landerer  (187ft)  and  Maicr  (1885) 
ralkl  attention  to  the  occurrem'e  of  a  congenital  obstruction  of  the 
I'vlunis,  many  tjlxscrvations  have  l>een  made  whicli  serve  to  show  that 
'he  (-onilltiou  must  occur  more  frt^juently  than  hiis  l>een  suppaswl. 
AiiHitig  the  most  valuidjie  recent  contributions  to  the  siibjet-t  are  those 
■^^  I'homson,  of  Edinburgh,  and  Still,  of  I^n<ton,  to  whom  I  owe  my 
Wleilge  of  the  affection. 

^logy- — This  i-s  entirely  a  subjcf-t  of  tlicorv'  at  this  time,  Thomson 
'"flint^i  III  tlie  view  that  the  hypertrophy  i.s  produced  by  a  fleraiigcment, 
pWKialijIv  from  faulty  development,  of  the  nervous  mechanism  which 
fiTI'imtes  the  contraction  and  relaxation  of  the  pvlorus  under  appnjpriate 
''"null.  As  a  result  of  such  tlcrangement  the  muscle  <»f  the  pyloric 
'^I'liini'ter  is  nverworketl  and  conseipiently  hypertrophies.  Others  hold 
tml  the  i-onrlition  is  simply  an  ern>r  in  development.  Ashby  reports  a 
^^iri  whifb  hypertrtiphy  <>f  the  pylorus  was  found  in  an  infant  which 
nal  jiei^ti  up-rated  up<in  for  imperforate  Rt'turn.  It  is  to  l>c  rcmcmliereil 
■1*1  ihat  iiistaricea  of  eijiiiplete  <'la'4iire  of  the  pylorus  by  failure  of 
'"^'dopment  have  Iw^n  rccor^Icd, 

Ptthology.— In  the  normal  infantas  stomach  the  pylorus  is  represented 
'^ly  bv  a  slight  ihit^kening  in  the  wall  of  the  tube,  indefinitely  mafkcxl 
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off  from  the  mijacent  parts.  The  wall  of  the  pylorus,  in  a  normal  infant 
of  fivi'  months,  wa;^  foiinil  \\y  Still  to  inea-sure  L7  nun.;  in  two,  of  ten 
months,  '2Xy  mm.  und  2.5  mm.,  respfctivelj.  The  lumen  of  the  pvlonLs, 
UMiler  one  year,  StjU  found  to  admit  a  probe  ^..^  to  4  rmn.  in  diameter. 
Ill  I'lLscH  of  fonjjjenital  hv[ii'rtropKy  tlie  pylorus  forms  a  fyUndri<'al  tul*e 
fnim  2  to  2.5  mm.  in  len^'tli,  with  mnst-iilar  walls  of  ulxjut  5  mm.  in 
ilcpth,  and  a  ealibre  varying  from  the  uorma)  to  an  aix'rture  that  will 
admit  only  the  finest  prolx'  (Fig.  40).  SonietLiues  after  the  removal  of 
the  stomach  the  contents  can  hardly  be  prcs.4ed  through  the  stenosed 
pyUtrus.  The  hnnen  of  the  sphincter  after  death  will  vary  with  the  degree 
of  spiiMn  pre.sent  at  the  time  of  death.  The  thiekencil  pylorus  may  form 
a  tumor  which  can  be  felt  during  life.  The  remainder  of  the  stoniueh 
is  i.lilated  to  a  greater  or  Ief>.s  extent  antl  may  he  coated  with  thick, 
tenacioujj  mucus.    The  eaophagus  is  dilated  in  some  cases, 

FlQ.  i\i 


(r- 


HypRtnpble  pgrtoric  pU'TkobI^.  eiMtioci  ihmti^h  iiiuprloni.ianil  adjacent  doodenum:  AT,  ja 
BtmbrUM;  fi  Jf,  «UbmiliM>u.i  Ctwl;  CM,  uiruiJlHr  lutiHi-uLiLr  liuI;  LA(,  iDtifiitudlimlii  mUfiOUlAJr  OMt; 
il3t£fiUDe.    [I)r.  JabQ  LaiIeIu'b  pnptLniUun  frutu  Dr.  Dorniu^souw,) 


Miertweopically  th**  thickening  of  the  pylorus  i.s  foinid  to  Ik*  tliie  to 
a  ^reat  increase  in  tlie  muscle  of  the  s|)hinctt'r.  The  connective  tissue 
may  also  show  some  increase,  but  not  so  much  as  the  inu.scle.  The 
mircous  membrane  may  show  some  swelling  and  engorgement,  but  is 
tL-snallv  not  greatly  clianged. 

Symptomatology. — The  Hr?*t  syiiiploni  of  this  condition  is  vomiting. 
This  docs  not  hfgin  immediately  iifter  birth,  anil  ia  usually  slight  at  first, 
hut  gradually  becoine.s  more  fre([uent  and  more  severe.  It  may  not 
fH'cnr  until  tlie  infant  is  it  month  oM,  but  once  it  liegins  it  is  asiiallv 
persistent.  Such  casters,  however^  div  sliow  a  remission  of  svnnptoms  for 
a  time,  the  iinpi-ovement  iK'ing  projbiihly  due  to  a  relaxation  in  the 
element  of  spasm,  which  undoubtedly  tignn*s  in  a  degree,  at  least,  in 
these  ease^.  The  vomiting  at  first  oeeurs  some  time  after  the  adminis- 
trtition  of  foofl.  but  gnidnally  the  stomach  l>eeome.s  more  irritable,  until 
tdward  the  end  any  fcMw]  taken  is  promptly  n'jt'ctwh  The  vomitns  eon- 
sists  of  the  fooij,  more  ur  le^s  modified,  and  mucus;  bile  is  never 
present.     Usually  a  variety  of  fjMaJs  is  tried  in  succession,  but  without 
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rpsult  so  far  as  the  course  of  the  affection  is  concerned.    The  vomiting 

is  sijmfttmea  very  forfiblc.     It  seems  to  depend  more  ij|MJii  the  t|uuntity 

of  f«Kl  than  upon   its  composition.     At  tirst  only  hxrge   quantities  of 

fcKx)  Uring  it  on;  tiiter,  smaller  and  smaller  (luantitifs   excite  it.    The 

nniiiiiLr^'  ga^stric  sedatives  have   no  effect  mpoii   the   disturbfincCt    but 

ill  injitie  cjiscs  washing  out  the  stomach  and  giving  the  fo<Ki  by  gavuge 

niay  it^uiporanly  arrest  it.     The  infants  suffer  from  ull  the  symptoms 

of  clm>nic  vomiting:  scant;'  urine,  constipation,  emaciation^  etc.     The 

ciucslion  of  the  operation:^  of  (he  ImjwcIs  calls  for  aKiciilion.     One  may 

be  tulil  that  the  infant  is  uot  eoastipattHl,  as  it  has  a  movement  daily, 

but  iiliscn-ation  will   show  that    thc-sc    inovcment-s    arc  very  small  and 

eontmn  little  or  no  foot!.     Toward  the  emi  of  life  the  movements  may 

lonstt  idmost   wholly  of  mucus.     The   alMJomen   Is  distended  in  its 

iip|Kr  part,  particularly  in  the  epigastric  rt^gion;  the  remainder  of  the 

ninlomen  i*  retracted  and  pcrniits  satisfactory'  palpation. 

i^       Thore  are  two  other  pJiy.sical   signs   of  great   importance:   (1)  The 

H    pn-scai'e  of  peri:$taltic  movements   in    ihe  dilated  stomach.    It  may 

^^    ^^]lli^t'  tf|>catcd  careful  observations  to  detect  these  peristaltic  waves. 

WIh'IIht  they  can   IkC   excited    by   irritation    of  the   epigfistrium,  as 

thf-y  run  lie  in  adults,  is  not   known.      (2)   The  presence  of  a  snudl, 

rnovalik  tumor  in  the  n^gion  of  llic  pylorus.     The  masa  formed  by  the 

liyi«'rtrophied  pylorus  has  been  Injth  aecn  and  felt  in  some  cases.    This 

s\^  slmald  be  carefully  sought,  as  it  is  practicallv  concUisive  of  the 

natiin-  nf  the  troubk^     The  course  ui  the  affection  is  n.sually  steadily 

[in>^.'^ive,  although,  a^  noted  a}>ove,  remissions  do  occur  in  some  eases. 

P'Riciliifation  of  life  in  the  fatal  ciises  liaa  been  three  weeks  to  six  months. 
Diagnoai*. — The  essential  points  in  the  diagnosis  arc  these:  (I)  Th« 
iiiiaiit  is  \torn  healthy,  and,  williout  a]>parc!it  cair.se,  begins  to  vomit  at 
*ithiii  the  (irst  few  weeks  of  hfc.  (2)  Tlic  \omiting  ]jersists  di-f^pite 
tmitim-jit  or  change  in  the  noiirisluncut  and  the  greater  |)ortion  of  the 

|«»i  bi  tvjected.  (3)  There  is  constipation  and  (he  .stools  are  formed 
i«t»tlyof  bile  and  mucus.  (4)  'i'hcR'  is  progre^^sivc  emaciation.  (5) 
l<'ri?Haitie  waves  an*  visible  in  the  diluted  i^tomach,  ((*}  A  small  movable 
imtwis  vUible  or  palpable  in  (lie  region  of  the  pylonus.  The  last  two 
BWtti  an'  appart^ntly  tnniclusive  of  (he  diagnosis.  In  the  absenci-  of 
jWrifjiK-  would  feel  great  hesitation  in  venturing  un  opinion,  especially 
MI  an  artificially  fed  child,  for  many  of  these,  we  know,  vomit  pen;ist- 
'■nth't-in  one  Utnt]  and  vet  impp^vc  promptly  when  (he  food  is  changed. 
In  a  bn'ast-fed  child  the  otlier  symptoms  would  be  of  much  more 
PrtgWiU. — There  is  little  doubt  (hat  this  condition  is  fatal  in  nearly 
all  cascfi.  unless  the  stenosis  Is  relicvetl  by  operation.  Finklcstein 
T^rta three  cases  frtim  Prof.  Ileubner'.s  [jrivate  practice  which  rccoverc<| 
MiKipT  palliative  treatment.  The  diagnosis  in  these  cases  is  n  little 
•iiMTtlain.  Batten  has,  however,  reix)rte<l  a  case  in  whicli,  although  the 
"iiint  wiK  greatly  emaciated  ami  a  tumor  wa'^  obsen'Cfb  recovery 
'"'I'wM  vi,ithoij(  o|H-ratinn.  The  cases  regnhirly  end  fatally  widiin  a  few 
*ftkv    OsltT  has  resurrected  from  the  earliest  medical  publication 
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of  this  country  an  account  of  a  case  in  which  the  patient,  a  boy,  lived 
to  the  age  of  five  years. 

Treatment. — So  long  as  the  diagnosb  b  in  doubt  the  condition  should 
be  treated  on  the  lines  of  a  chronic  gastritis.  Washing  out  the  stomach 
and  feeding  the  patient  by  the  tube  seem  to  be  the  measures  of  greatest 
value.  If  operation  is  inadvisable  or  is  not  permitted  this  treatment 
may  be  continued,  although  our  present  experience  gives  little  reason  to 
hope  for  success.  If  the  diagnosis  is  established  operation  should  be 
urged.  The  question  of  the  exact  operation  to  be  done  lies  between:  (1) 
Gastroenterostomy,  which  is  the  operation  recommende<i  by  most  sur- 
geons. It  has  l>een  done  in  10  cases  with  5  cures.  (2)  Pyloroplasty,  which 
has  been  done  in  4  cases,  all  successful.  (3)  Loreta's  operation,  which 
has  been  tried  in  12  cases  with  7  recoveries.  The  number  of  recorded 
cases  is  still  too  small  to  justify  conclusions  as  to  which  operation  offers 
the  best  prospect.  The  question  will  probably  be  decided  by  the  prefer- 
ence of  the  surgeon  undertaking  it.  The  most  complete  discussion  of 
this  subject  is  the  article  by  Ashby  in  the  TraiU  des  Maladies  de  VEnfance 
of  Grancher  and  Comby,  1904,  second  edition. 


CHAPTER  XL 


ACUTE  G,^STROENTERrC  rNFECTTO^S. 


'l^k  tt'miiriology  employe*!  in  relatH>n  to  the  acute  <liarrheal  (lis- 
fusrsof  chiUireii  has  always  bot^n  unsatisfatitory.  For  many  ycai-s  all 
tiii-w  dFet'tioits  were  thrown  into  one  great  group  undi^r  the  de-si^na- 
tion  of  summ<?r  dtarrhtas.  This  terra  waa  given  up  IxH'ausc  list'  affec- 
tinns  in  rjueslioii  were  not  by  any  means  limiteH  to  summer,  and  also 
bwfliise  under  one  name  were  ineludeil  tliseases  of  evidently  different 
t'tiiikigv',  lesions,  and  .svmptntns.  The  attempt  wjls  then  made  to 
f-'iassily  thene  several  affeetions  on  tlie  baHi.s  of  their  anatomical  lesions, 
*)iiU'  i^reater  eonfusion  restilleil,  for  it  was  soon  found  that  this  ler]  to 
inraninglcss  sulxlivision,  many  vat-ied  lesions  being  found  to  l>e  a5Sf>- 
nalenl  with  the  same  elinieal  symptoms,  so  that  in  onier  to  reach  a 
sNlisfiicton*  olasaifieation  an  autopsy  was  rr(|iiired  in  even'  cii.se.  Inas- 
nitifli  as  the  use  of  Infecteil  or  impure  niflk  is  the  mmt  fre<|Ucnt  appar- 
nt  cause  of  these  disorders,  and  especially  as  the  phenf>mena  of  one 
enmp  at  least  of  the  eases  are  identical  with  thasc  proclucetl  by  certain 
im.itei(l  poisom,  known  to  be  developed  in  milk  by  bacterial  aetion^ 
^aii^'han^  uf  Ann  Arlxir,  ami  others  have  j>roposed  to  classify  jill  these 
sniii'  ijastrrjenteric  infections  nnder  the  title  of  Milk  Infections.  So 
fw  ]is  the  particular  gponp  of  eases  dcscrilHMl  as  cholera  infantum  is 
•wiitniwl,  there  is  ample  support  for  this  view>  hut  the  extension  of 
tlif conception  to  cover  al!  the  cases  in  f|Ucstion  seems  unwarTanted. 
intlipjt^lit  of  onr  present  knowledge  it  seems  probable  tlmit  there  are 
Wht  inrutis  of  contajjion  quite  as  important  as  milk.  No  one  scheme 
"*  k-Gii  found  to  meet  the  needs  of  the  situation.  The  hope  was 
*Tiitrtflinrtl  that  when  the  etiological  factor  in  the.'se  several  diseases 
*as  riKcovere<l  we  would  be  ai)le  to  cla&sify  them  more  simply  and 
*"H'''iu'torily  on  that  basis.  The  investigations  of  the  last  two  years 
""^x-  Apparently  c^tahlishefi  the  Shifra  hucilliis  in  this  ndation  (o  a 
Iwjite  nuiuljer  of  the  acute  diarrheas  of  childhood^  but  ftir  the  present 
•W  irtvestigutions  have  abided  still  further  to  the  prevailin^r  confusion, 
liwiealof  finding  that  this  bacillus  is  the  cause  of  a  certain  definite 
P'^tip  of  kision^i  in  the  gastroenteric  tract  or  is  associated  with  disease 
"I  H  (Iclitiite  clinical  type,  we  find  that  it  occurs  with  lesions  var\'in(j; 
"n»to  the  mildest  catarrhal  inflammation  to  a  croupous  inflammation 
4wl  MTfpp  ulceration,  and  also  that  the  clinical  tyj>es  of  disease  in 
*TiJrli  tjit.  hacillus  occurs  ure  etjually  varie^^l.  The  situation  Ls  still 
"'fltiiT  njnfiwed  by  reason  of  the  fact  that  as  the  Shiga  bacillus  was 
'''Viiiiillv  identified  in  relation  to  afhilt  dysenteries,  investigators  have 
^^\  to  applying  the  term  dysentery  to  the  diarrheal  diseases  of  child- 
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hoocl  in  vi'hk'h  the  hacillas  is  found,  althoug]i  many  of  these  (liarrlipan 
have  not  the  rlinit-al  fiyinptom.'s,  tlie  prt'sence  of  blixwl  and  nincu-s  in 
the  stools,  witj)  which  ive  have  all  bocn  accustomed  In  as?iOciate  the 
term.  Furthermore,  the  term  dysentery  has,  for  some  years,  not  been 
in  use  in  writings  dealing  with  diseasea  of  diildren,  or,  when  ased,  it 
htLs  \x^n  limited  to  the  coHtis  excited  by  tlie  jjrcrfence  of  aincbie.  Alt»j- 
j^ether,  therefore,  the  Kitiiation,  as  it  eoiifronls  us  at  the  present  time 
is  a  vcrj'  eompHcutcfl  one,  and  1  have  thought  best  to  follow  the  rlassi- 
fitfttion  of  Holt,  which  is  familiar  to  most  of  us,  is  consistent  with  itself, 
and  Ls  the  most  .satisfactory  at  present  known  to  me,  rather  than  to 
attempt  a  new  daasifieation  wliit^h  couhl  only  be  tentative. 

Hie  j^cneral  caiLse,i  of  the  diarrheal  dlseasre  of  infancy  and  child- 
hood have  already  been  discUHse<i,  In  the  present  chapter  we  are  to 
deal  with  those  acute  diarrheal  affections  which  are  especially  com- 
mon in  summer  aiitl  wliich  are  now  admitted  to  be  due  to  bacterial 
infection i  not  that  these  afreelion.s  are  by  any  meaiLs  UmiU'd  to  the 
summer,  for  they  do  oecnr  from  tiirjc  to  time  during  the  winter,  but 
every  summer  in  these  latitudes  Ls  marked  by  a  wave  of  these  dLseascs, 
which  might  be  justly  called  an  epidemic.  The  wave  begins  when  the 
daily  atmospheric  temperature  reaches  orsurpa.sscs  an  average  of  GD^F., 
such  temperature  Ix^iiig  necessary  to  the  general  growth  and  diffu.sion 
of  the  bacteria  concerned,  and  continues  until  the  falling  temperature 
of  late  September  or  the  first  nf  October  puts  an  end  to  this  contjition. 
<r*rclinarily,  the  wave  l^egina  in  June,  early  or  late,  according  lo  the 
temperature  eomlitions,  rises  rapidly  to  a  maximum  in  July,  continnea 
high,  but  w^ith  variations,  during  July  and  August,  and  gradually  suIk 
sides  fluring  the  latter  part  of  August  or  in  Septeml>er.  The  amount  of 
rainfall  or  the  humidity  sinnns  to  exercise  no  definite  inlluence  U|K)n  the 
course  of  the  outbreak.  It  must  not  be  understoo*]  that  the  atUivity  of 
bacteria  Ls  the  only  factor  in  the  production  of  these  disease's.  T^Tio 
bacteria  are  adniittefl  in  most  cases,  at  least,  with  food,  most  especially 
with  milk.  The  ways  in  which  milk  Ix'comes  infected  are  thenefore 
of  the  greatest  importance  in  the  spread  of  these  diseases.  Practically, 
the  only  pathogenic  organism  known  to  occur  with  any  frerjuencA'  in 
milk  lus  it  leaves  the  cow's  mider  is  t!ie  tubercle  bacillus.  Certain 
varieties  of  strept(K'(x*ci  are  n'gularly  found  in  all  milks,  but  thetr 
pathological  importance  is  dLsputed.  The  harmful  infections  and 
rcjiulting  changes  in  the  milk  (X'cur  after  it  leaves  the  cow*s  udder, 
either  in  the  process  of  milking,  in  trans(M>rtation,kf^ping,  or  prepara- 
tion for  feeding,  or  in  the  feitling  pna-css  itself.  The  measures  for 
avoiding  infection  in  milking  and  the  keeping  of  milk  have,  of  recent 
years,  Iwen  worked  out  mikst  can'fnlly.  and  have  proven  effective  in  keep- 
ing down  the  bacterial  content  of  milk.  The  essential  point  is  absolute 
cleanliness  at  every  stage  of  the  process,  secutt^tl  by  the  careful  cleans- 
ipg  of  the  cows*  udders,  the  milker's  hands,  the  sterilization  of  all 
vessels  ustil,  etc.  'Hie  n»ilk  should  inimciJiately  l>e  chilled  to  a  tem- 
perature l>c|ow  50°  F..  and  kept  below  that  point.  In  the  pir'paration 
of  the  milk  and  the  feeding  of  infants  the  principles  of  asepsis  should 
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W  fnllnwnl  and  evm  tlie  In^st  of    milk  should 

]\'\m\  'luring  llit*  smmiier  mtnitlLs.     The  effectiveness  of  these  measures 

ill  niiufilijc  the  niortiiHty  from  the  diarrheal  di.seiL^ea  is  a(hiii!tnl  liy  all. 

;Vs  ill  luiy  infeetion,  whatever  lowers  the  vitality  of  an  imiivijhiiil  pre- 

ilispiises  to  an  attack,  so  in  this  reljilioii  hud  hyj^ieiie,  eonslitiitional  dis- 

('a.■«'^  ami  esfKvudly  any  previous  ilisorder  of  the  aliiueiUary  traet  tire 

IiiIk"  n-giinte«I  as  ftietot^of  inijx>rtaticc.    These  infections  mayoeeur  in 

jinyof  llie  earlier  yeai-s  of  life^  hut  nrv  much  inon*  foinmon  in  infancy. 

In  t\vr  ntse  of  the  most  aeiite  and  .severe  of  llie.se  <JiM(nrlmnceSf  cholera 

iiifimtum,  it  seems  highly   prohaMe  that   the   disease  is  prtMluctifl,  as 

Vjiupliafi  iimiutiiin.s,  not  hy  the  prt^eiice  of  lia^-teria  alone  in  the  infected 

inilknUit  also  by  that  of  largiT  or  smaller  cjiianlitie.sof  the  soluble  {xilsona, 

Icixiiw  ur  leueoniaiiu^,  that  are  pro^Uicei!  in  cullure  media  hy  the  growth 

'if  biHlrriii.     It  may  be  that  these  [mjisoiis  are  alreatly  present  in  tire 

milk,  wlicti  it  is  jjjiven,  or  they  may  be  produced  hy  the  continued  action 

4lwwtiTiH  after  the  milk  has  liccn  consumed.    Tyrotoxicon,  a  poison 

"fiho  fliss  Krst  found  in  checac,  has  (h-ch  isolated  from  a  sample  of 

milk  wliith   had   prodnre<l    a  severe  eholeriform  diarrhea  in   a  chihi. 

Iliia  tynitoxieoii,  says  \'aughan.  will  in  animals  prodm^e  the  symptoms 

m*\  Ictjioiis   of   ehok'ra    infantum.      Various   other   toxins   have   been 

bolatHJ  from  cultures  of  bacteria  which  have  been  found  in  the  hites- 

tiiic  in  cases  of  acute  diarrheal  disease  and  have  U-en  proven  patho- 

p'nif  ill  jiiiimak.     In  \'aiifrhan's  opinion  these  toxins  arc  probably  as 

niiiiii-rtjus  lis  ihe  bacteria  that  pro*luee  them.     Htc  suddenness  of  the 

iJtisrt  (jf  t-hojcra  infantum  in  many  cjises  in  chiidren  previously  well, 

ihe  ppsciiihlan<*e   of  the   symptoms   to   tho.se   produoed   by  any   acute 

initunt  poison,  such  as  arsenic,  the  relatively  rapid  subsidence  of  the 

sjmptmns  ami  reeuvery  of  tlie  jiatient  certainly  snpfjort  the  idea  that 

it  is  ditsc  toxins  rather  than    the    bacteria  themselves  which  arc  the 

liate  aii<i  direct  agents  in  this  disease.    1  lie  conception  certainly 

*Wtis (0  ex]»laiii  the  difference  both  in  symptoms  and  in  lesions  observe<l 
Wrtii  rholera  infantum  and  the  mort^  subacute  or  chronic  cases 
"■"fiipnlicnilrd   unilcr  the  term   ileocolitis. 

Bacteriology* — I'mil  the  recent  discover)'  of  the  presence  of  the 
i^liign  hacilhis  tlie  results  of  a  ^reat  deal  of  laborious  work  which 
TO  Ijpcri  done  upiu  the  bactcrioki^'  of  the  acute  diarrheal  dis- 
>«nlfrs  of  infants  and  cliildren  have  been  very  tmaatisfactory.  The 
"ipiTitiiujn  of  the  n*'H'born  is  sterile,  but  after  a  few  hfuirs  bacteria 
^n  to  appear  and  iucrt^ase  rapiflly  in  nuti3l>er.  These  are  chiefly 
la  of  putrefaction.  Escherieh  found  fairly  rcjtridarly  a  sapro- 
haeillus,  a  iion-pathnj^enir  chain  ciK*t'n.s,  and  the  bacillus  sub- 
''lis.  hi  (he  stimls  of  mirslinjrs  after  die  Ite^irmin^  of  milk  feeding  the 
'»a«iliu.-i  liutis  aeropfcnes  arifl  the  bacillus  coli  communis  are  constantly 
"oiinil  ill  addition  to  many  other  putrefactive  bacteria.  In  all  diarrheal 
"'fwlitifm*  the  numliers  and  varieties  of  bacteria  are  greatly  increased. 
Bwikcr  wnrbMl  out  a  considerable  number  of  llu'scbut  without  liein^ 
"'It'  I"  iliTiiooslrate  a  spei'ific  relation  belwccn  any  of  the  bacteria 
""'J  iW  (vmiitions  in  which  they  were  found.     Booker,  Baginsky,  an<t 
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Escherich  have  laid  e^peoial  emphasis  on  the  abundance  of  strepto 
cocfi  in  t'ertaiii  cases,  and  (Sennan  writers  recognize  a  distinct  comlii 
tion  of  streptococcic  enteritis,  but  the  establishment  of  a  dlstind 
type  of  dUea.se  due  to  streptococci  has  not  been  recognize*!  by  American 
chnician.s.  In  1902  Duval  and  BiLs.sctt,  pnpiLs  of  Flexner,  workinjf  il 
the  Thomas  Wilson  Sanitiirlum  near  Balliinorc,  were  able  to  dcmoRi 
stratc  in  the  stools  of  a  considerable  proportion  of  children  NUlTerinf 
fnsni  acute  diarrheal  diseases  tlie  presence  of  the  Shiga  bacillus,  TliM 
bari]|u.s  was  first  isolated  and  demonstrated  to  be  the  cause  of  epideniit 
dysentery  in  tnan  by  ^Shiga,  a  Jnpaticse  investigator.  Later»  it  wai 
found  by  Flexncr  and  Strong  and  Musgrave  in  the  dysenteries  of  soldien 
in  the  Philippine  Islands.  It  was  next  found  bj  Martini  and  Lenz  id 
Germany,  and  by  a  nunilxr  of  investigators  in  our  own  eountrj 
in  isolated  cases  or  hn-alized  (institutional)  outbreaks  of  dysentery, 
Since  h>02  the  findings  of  Dnval  and  Bassett  hjis  l>een  confimi(^ 
by  further  studies  on  the  part  of  Duval,  Wollstein,  Howland  and 
La  F^tra  and  many  othera.  Its  presence  is  not  limited  to  any  one  pr<w 
viously  reco^iiaed  cliidcal  type  of  disease.  It  has  been  found  in  simply 
fermentative  diarrhea  ami  in  the  more  severe  types  of  diseit^e  asso* 
t'lated  with  more  or  less  severe  lesions  of  the  colon  and  lov^er  part  o| 
the  small  intestine,  ileocolitis.  Its  presence  in  the  intestine  ha^  aba 
been  demonstrated  to  be  associated  with  a  specific  agj^lutinative  reac- 
tion in  the  blood  of  the  patient,  similar  to  the  Widal  reaction  obtained 
in  typhoid  fever.  While  the  Shiga  bacillus  is  found  in  a  (x:)nsiderahle 
variety  of  different  clinical  conditions,  it  has  been  iloraonstrated  with 
greatest  regularity  in  the  diarrheas  attended  with  fever  and  the  prt»i 
ence  of  mucus  and  bloo^i  in  the  stools;  in  other  words,  the  cases  masH 
closely  resembling  the  dysenteries  of  adults.  The  jtn^ixirtion  of  cta^ 
of  this  kind  in  whi<'h  its  presence  can  be  shown  has  varie<I  remarkably 
in  different  investigations.  The  variations  seem  to  de|x?ntl,  to  sotnc 
extent,  upon  the  skill  and  exjwrience  of  the  bacteriologLst  making  thf 
investigation.  Park  maintains  that  in.  every  case  of  acute  diarrhea 
of  the  ilysenteric  type  (that  is»  with  blood  and  mucus  in  the  stools)  this 
bacillus  should  be  found,  It  is  recognized  that  there  are  at  least  two 
distinct  cultural  varieties  of  the  Shiga  bacillus:  one,  known  as  the  truft 
Shiga  bacillus  or  the  alkaline  type,  does  not  ferment  mannite;  tlifl 
other  does  ferment  mannite  and  is  known  as  the  acid  or  "Harris"  of 
"  ncxncr-Manila"  type.  The  latter  is  the  typ<*  chiefly  foiirul  in  infantile 
^liarrhea  in  New  York.  Quite  a  numlxr  of  instances  of  infection  witJi 
both  organisms  have  been  reportwh 

The  agglutination  n^iictions  of  the  several  varieties  of  the  organisms 
have  proved  most  confusing,  and  as  the  belief  In  the  causal  relation  of 
the  bacillus  to  the  diarrheas  in  which  it  is  found  rests  upon  the  demon- 
stration of  a  specific  ti?action  bet\\'een  the  bacillus  and  the  blood  of  the 
patient,  conservative  bacteriologists  are  not  yet  thoroughly  satisfied 
that  such  a  relation  exists — that  is^theydo  not  believe  that  the  Shiga 
bacillus  has  been  pnjven  to  be  the  exciting  cause  of  these  infantile 
diarrheas  or  dysenteries.     The  fact  that  the  Shiga  bacillus  has  beco 
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frmmi  in  some  few  instances  In  nornml  stools  has  snnn?  weight  in  the 
ar^imcntj  but  wc  nre  to  tTemt'iiiber  that  the  dliplithena  bacillus  is  hLso 
fnjiid  in  normal  throaLs,  and  yet  no  one  lon^^t-r  fjue-stioiis  its  relation 
lo  liipMheria-  However,  in  view  of  all  these  faeti  I  consitler  it  best  to 
hold  Ui  the  aeeepted  classifieations,  limiting  myself  to  a  statement  of 
the  coie  of  the  Shiga  bacillus  as  investigations  have  thus  far  revealed  it. 


SIMPLE   QA3TR0ENTERI0   INFECTION  OR   SUMMER 
DIARRHEA, 


Etiology. — ^.\s  the  general  causes  concerned  in  the  production  of 
diarrheal  diseases  in  infants  and  children  have  already  been  discussed, 
\\k  i"S3ennal  points  may  be  sunnmarized  here.  1.  Age:  From  birth 
through  the  .second  year  these  affections  are  common,  and  are  much  less 
fnt|uent  in  later  yeais.  2.  Bad  hygienic  stirronndings,  particularly 
n-siflcnee  in  the  crowded  tenement  dLstrirts  of  our  jt^reat  cities.  3. 
Anifiriiil  feeding.  4.  Irregular  and  impropt^r  feefHi)jj,  especially  over- 
fitilin^,  and  the  use  of  bacteria- lad  en  milk.  5,  Hot  weather,  fi, 
iiacterial  infection.  The  specific  organLsm  is  not  known.  Some  regard 
strpplocoT'ci  or  the  bacillus  proteuii  vulgarl.s  as  the  offending  btictcria. 
OtHen  think  that  bacteria  normally  resitlent  in  the  intestine,  such  as 
ihe  Wtftrium  luctis  aerogenes  and  the  biicillus  coli  communis,  may, 
umlrr  certain  favorable  conditions,  assume  a  pathogenic  activity, 
Udoubtedly,  a  certain  portion  of  these  cases  are  included  in  the  category 
oftlmse  pnxjuced  liy  the  Shiga  bacilliLS. 

P*ttiology.^-Few  of  the  cases  are  fatal  except  in  those  already  suffering 
irotn  chronic  affections  of  the  stomach  and  intestines,  the  lesions  of 
*liidi  have  l>een  confusetl  with  those  of  the  acute  pr^'x-ess.  This  is 
«wnliiilly  an  acute  catarrhal  inflammation  of  the  stomach  and  intestinal 
trsLi  The  stomach  is  usuallv  distendetl  with  giLs  and  food.  Its  walls 
awcoatitl  with  mueuA  and  ]x>ssilily  show  irregular  patches  of  cnngestion. 
IV  upper  part  of  the  small  intestine  is  usually  normal.  The  lower 
ileiHriAhows  some  congestion  and  a  little  swelling  of  the  mucous  mem- 
iTHnp.  Pcyer's  patches  may  be  swollen  and  hy|)eremic.  In  the 
•■ol'in  sinillur  change.^  are  fouml.  The  asccjiding  and  transverse  colon 
nuiy  In'  dl&tendeci  with  ga.^.  The  congestion  is  mainly  upon  the  ruga? 
»[«l  w  more  marked  in  the  lower  part  of  the  colon  than  above.  The 
vfliury  follicles  may  be  swollen  anti  their  margins  marked  out  by  a 
Mm*  of  congestion.  The  mesenteric  lymph  noih's  are  s\ii'ollen  and  may 
be  slightly  hyperemie.  The  contents  of  the  intestine  are  thin,  water\', 
pWittr yellowish  in  color,  show  undigested  fo*x|,and  are  foul-smelling; 
ihcn-  is  iM);dly  but  little  mucus  in  the  feces. 

^jmp(^mnU>\ogy. — The  symptoms  may  appear  gradually  or  suddenly. 
Ti*  ^ruduid  onset  is  mast  often  seen  in  those  who  are  already  suffering 
'"'ID  Winjtiic  disorder  of  the  alimentarv  tract,  and  nre  weakencfl  or 
roimntic  therefrom.  In  (ht^e  ciLses  the  moveraentsi  of  the  bowels  become 
ro*'itfivfjneiit,  are  at  fir*t  yelloWf  later  green,  or  brown  in  color,  and  foul 
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in  (MJor.  The  patients  have  a  liltle  fever;  (liev  are  ix'evishr  frelfiil,  and 
p-'-stless,  especially  at  ni/i;bt.  Tlie  alulnmcn  is  (iistrmird  with  giU"^  antJ  tho 
itifatits  .suffer  from  pains,  caii-sin^  tht-m  to  cry  sharply  m  tiiiw-s  and 
lip  witli  the  legs  drawn  «p.  Vomiting  may  oeenr  in  tliese  eases  but  ia 
not  marked.  Sueh  ehildren  lose  weight  rather  rapidly,  tlie  .skin  and 
tJ.^HUes  penerally  l:)eeo]iie  patlid  and  relaxed,  and  more  or  less  praslralion 
n\snlts.  After  two  or  three  day.s  uniler  projwT  can'  the  symptoms 
subside  and  the  infant  returns  (n  its  Conner  eondition.  or  if  nr'^U-i-l*-*! 
tlie  symptoms  of  ati  ik-oeolitis  gradually  develop  ariil  the  dLse;Lse  run** 
the  protraetwJ  eourse  characteristic  of  that  condition.  The  siidtlen 
onset  i.s  more  often  seen  in  ehlldri'n  previously  well.  The  first  symptom 
is  usually  vomitirii;,  and  on  titking  the  temperature  it  is  foiiml  to  Ik* 
elevated,'  102^  to  IU:i°  ¥..  even  lOo^or  1(KJ°  F.  The  vomiting  is  r<'|«'»led. 
At  lirsL  the  vomitus  consists  simply  of  the  food  present  iu  the  stomach, 
then  of  inncus  and  water,  and  later  bile  may  appear.  In  from  four  (o  six 
hours  after  the  oiKset  the  diarrhea  begins.  At  first  the  .stools  ari'  yellow 
and  contain  undigested  food,  then  they  become  green,  with  wUittsh 
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Teaipertlure  clurt  of  a  cuoof  cnierocollllB  iti  a  cbUd  a^red  slitc«Q  mDiaLhs.    Hiiiga  biKillui, 
ttcld  If  pe,  lK]lat«d  frani  Htoola  :  recovery, 

lumps  or  ciirrLs;  they  arc  often  mixed  with  ^as,  and  ronsequently  frothv. 
The  tongue  is  coated  with  a  while  for,  (he  thirst  is  usually  severe,  antl 
the  infants  take  eagerly  whate\-er  is  ofFered*  only  to  vomit  promptly 
thereafter.  Restlessness  and  fretfulness  are  marked,  particularly  at 
night.  In  the  severer  cases  the  temperature  may  reach  10.'i^  (n  H)i>°  R, 
the  vomiting  ani!  purging  he  quite  p<'rsiHtent,  but  they  have  not  the 
serous  character  seen  in  cltolera  infantum,  and  the  i-xtreme  pnistration 
an4l  severe  nervous  symptoms  of  this  affection  an."  wanting.  The  stiHjL-i 
may  be  very  fre(|uentt  even  twenty  Ix-ing  passed  in  a  day,  and  often  with 
paiiL  More  or  less  erythenm  anil  e.xcoriation  appear  alKjut  the  anus  ami 
lKitt4»eks  From  the  irritation  of  the  discharges.  The  stools  are  n.snully 
lar^'c,  are  expelled  with  con:^Iderable  gas,  an'  gniy,  ijrt^en,  or  brown  in 
color,  and  foul.  Weight  is  lost  rapidly,  the  prtislraticHi  may  be  nnirkii], 
the  fontanel  bi^coniing  depressed  and  the  eyes  sunken,  the  pulse  rapid 
and  fei^ble,  the  mascular  r<'laxation  rnarked.  The  tem]H'ratnr<^  is  nsuallv 
i|ulte  irrf'gnkir,  vnryiiig  from  00°  to  10^*^  F.,  or  even  higher.  Often  after 
a  large  evacuation  the  tempcratupe  will  fall  several  degrees.  The 
abdomen  continues  distended  and  full  from  the  presence  of  gas  in  ihe 
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\nmi\nvs.  After  two  or  three  tinys  of  se\'err  syniptonw  improvement 
tnnv  Ite  sliowii  liy  Ic^s  ft-vor,  lt\'*s  frt*4|uciit  vomiting,  and  Itvss  prastriition. 
The  diarrhea  ii.siially  cDiitiiiues  for  siinit'  day.s.  l'n>grt'ss  toward 
nTtivcn-  may  Ix*  rapid,  but  may  be  inti^rruptetl  by  uny  new  mistake  in 
fwllng  or  by  the  oecurrenee  of  very  hot  weather.  In  moat  cases  the 
symptoms  gracbtally  subside  and  the  infaiiLs  make  ^)od  reeovery.  In 
»ome  instances  after  the  Ix-giiining  of  improvement,  the  fever  p^rstat^, 
tlie  diarrhea  continues,  mucus  and  perhaps  blood  appear  in  the  stoob, 
and  the  rases  run  the  course  of  an  ileocolitis- 

In  the  worst  cases  or  in  infants  already  weakene4l  by  preceding  disease 
till  improvptnent  occurs;  the  fever,  vomiting,  and  diarrhea  continue;  the 
iiifatjit  passes  into  a  condition  of  stup)r  and  diea  from  exhaustion  or 
ujiivulsions. 

DiignosiA. — It  Ls  well  known  that  ahnost  any  acute  diseiLse  in  a  chiUI 
tniy  Itegin  with  acute  gastroenteric  symptoms,  es|5ecially  scarlet  fever, 
pneumonia,  and  tonsillitis.  The  dinp;nasis  of  ileoeulids  must  be  reached 
l>y  thf  alwence  of  any  of  the  characteristic  si^us  of  these  <li,seasc:s. 

It  is  njiire  difficuk,  as  a  rule,  to  tell  in  just  which  category  of  the  aciite 
flWiirbaiiees  of  the  alimentary  tract  to  classify  a  given  case.  From  acute 
itniigcslion  the  eases  are  dLstinguishefl  by  their  oeeurrenee  in  summer^ 
!i!|fh(T  fever,  greater  prostration,  severer  voniitin;^  and  diarrhea,  and 
llie»Kiindiint»  foul-snielling  stools.  Many  of  the  cases  .still  more  elo.sely 
rreomhje  those  claasified  as  ileoeolitbi.  and,  as  has  been  .said,  many  go 
»ii  lu  develop  the  lesions  and  symptoms  of  that  condition.  As  a  rnle, 
\\v  cases  of  acute  gastroenteric  infection  are  shorter  in  duration, 
imimn-pment  coming  within  three  or  four  days,  but  the  chief  difference 
lii"*iH  iht'  absence  from  the  stools  of  the  blood  and  mucus  cimracteristie 
'*l  llii'  ilcoi-olitis.  Some  days  of  careful  observation  may  be  requireil  to 
Jftrrmine  the  diajj^iosw. 

PwjBMia.^Even  In  severe  cases  the  progimsist  is  uaually  pood.  The 
pTfRpccl  4)f  recover)'  is  must  influenced  by  the  ajre  oF  the  ehild,  (he 
w^'i'Klyof  the  onset,  and  the  promplries.s  with  which  appntpnate  treat- 
(wnl  B  institnliHl.  An  acute  ^astrotmteric  infection  oceurring  in  an 
infant  under  three  months  of  ag^e  or  in  an  oltler  child  already  weakened 
'^pm-ioiw  disease  is  often  fatal.  Many  of  them  succumb  at  the  very 
JiKl;Mill  more  die  in  the  course  of  this  affection  itself  or  from  a  resuUin^ 
■ooiiitis.  Prompt  and  effective  treatment  often  plays  an  ini|x)rtant 
parf  in  deciding  the  outcome. 

ftvphyliiiB.— This  infection  belongs  (^specially  to  the  summer  season, 
Ui  iM  favored  by  any  rlisturbance  in  the  tligcfitive  trad.  The  liVf^iene 
WdiliL't  of  infants  (hiring  the  summer  should  In*  r^•guluted  with  especial 
Wt.  iTiey  should  l*e  kept  out-of-iloors  prncticMllv  all  day  l"ng,  but 
'V-rmiist  not  lie  exposed  to  the  direct  heat  of  the  sun.  It  is  liest  l»y  all 
iKTiiw,  when  pos.iible,  to  send  infants  and  childr*'n  from  the  city  to  the 
"*"ilr\  for  ibe  summer  months.  Tliere  is  no  reason  to  prefer  the 
■Hiiifiii  the  motmtains,  i-xcept  that  the  changes;  of  temperature  from 
■J ti>  flight  are  usually  less  sudden  and  severe  at  the  sea-short^  than 
ID  ihi-  higher  altitudes*    Either  is  vastly  better  than  the  stifling  heat  «»f 
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an  overcrowded  city.     Care  shoulil  alwava  be  taken  on  cool  njgbb 
see  thiit  infant'^  are  jiroj^>erly  covcrril.     If  circumstances  ilo  not  permit 

a  pr**lDii^4l  stay  away  from  tKc  <'ily.,  the  daily  cxcursitms  tliat  are  foii- 
ducted  by  so  many  cliuritable  organ izutioiia  in  large  ritifs  may  Ijc  uf 
service,  | 

Infants  and  children  should  be  bathe*!  frequently  during  the  .summer, 
at  least  once  a  <lay,  and  better  twice,  monuii^  and  evening.  They 
iihuuhJ  always  be  given  water  in  abundance,  cooled  but  not  iced.  Even; 
the  yonnj^ejit  iiiFants  will  take  water  with  advantage  on  hot  days.  If 
possible  to  keep  an  infant  on  breast-feetbng  during  the  summer  it  is' 
always  best  to  do  so.  Weaninfj  should,  uidess  aKsolutely  necessan',  Ij*' 
avoided  until  the  fall.  If  artificial  feeding  is  resorted  to,  milk  of  assured 
purity  .should  be  used,  and  care  should  be  taken  that  it  Ls  as  fresh; 
im  possible.  City  milk  is  often  two  days  old.  Whatever  the  milks 
pasteurization  or  steriliy-ation  should  be  employed  during  tlic  sum- 
mer months:  in  the  latitmle  of  New  York  thiij  Ls  best  done  from' 
May  1st  until  October  1st.  Of  next  ixup<irtance  is  care  not  to  over- 
feetl.  ChiVlren,  especially  infants,  should  never  l>e  urged  to  feed  during 
hot  weather.  Lack  of  desire  for  food  is,  a^s  a  rule,  goo<]  evidence  that* 
food  should  not  be  given.  Gt^ater  <^arc  than  usual  should  Ijc  taken  iaj 
making  any  increases  in  the  strength  of  the  food.  On  very  hot  <^&ysf 
it  is  be^t  to  reduce  tlie  amount  of  each  feeding  one-thini  or  more  andl 
supply  the  deficiency  by  the  addition  of  water.  Even*  disturbance  ofi 
digestion  should  be  regarded  seriously  and  effort  made  to  correct  il,|; 
lest  it  open  the  way  to  serious  infection. 

Treatment.     Hi/gienic. — Fresh  air  is  of  the  utmost  importance  in  the 
liiaiiageitieiit  of  these  cases.     The  patients  should  be  kept  in  the  open  I 
air,  but  protected  from  the  sun,  all  day  long,  and  doubttcss  many  woiiIJi 
do  better  if  their  nights  also  were  spent  ont-of-«.loors.     But  care  must  be" 
taken  during  the  hours  of  the  night  to  see  that  the  infants  are  sufficiently 
covered  to  keep  the  feet  warm.    If  it  is  possible,  it  is  mast  advaiila^^eons' 
to  send  these  ea.st's  promptly  to  the  countrj',  either  mountains  or  sea-side, , 
so  long  as  they  get  fresh  air.    Twice  a  day  the  infants  shoukl  l>e  sponj*ed' 
with  cold  water  and  the  skin  kept  carefnllv  pi>wdcred  around  the  bul- 
locks   and   gi'nitaLs  to  prevent   the    excoriation   which  is  so  common. 
Diapers  sbonlrl  be  chan^d  promptly  when  sialcd  and  should   be  dis- 
infected, either  by  antiseptic  solutions  or  bv  boiling,  before  bt'ing  nseil 
again.    There  is  little  evidence  of  the  transmission  of  the  infection  from 
one  child  to  another,  but  in  view  of  the  abundance  of  bacteria  in  the 
stools  ami  the  possibility  that  the  individual  himself  maybe  reinfei-ted, 
disinfection   of   the   diapers    is  atlvisable.      In    hospitals  it  should   Iw  ' 
insisted   upon.     (T^nlet  and  ^e^5t  should  be  5ecure<l  as  far  tis  |>ossil>lp. 
Where  many  of  these  chihlren  arc  gathered  in  large  hospital  wards  the 
crying  and  fretting  of  one  or  more  will  keep  all   awake  and  interfere 
with  the  shn'p  that  Is  of  great  importance  to  recovery. 

Dictrtiv. — In  nurslings.  T*he  infimt  shouhl  Im'  taken  frtim  the  l>n^ast 
And  ke[it  frf»m  it  until  the  acute  symptoms  of  the  onset  have  subsidrd. 
If  the  vomiting  Is  marked  it  is  best  not  to  attempt  feeding  at  ail  for 
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/-four  hours.  Boiled  water  shouh!  lie  i^ivfii  roll!  in  jiiiitill  (tea- 
s|>rjoiifiil)  <.|Uui!litLi-s,  Until  tolerance  hIkjws  iliiit  iiiort'  vnn  be  i*etuined. 
]( fettling  .seems  to  Ix-  nwessury  albuniL'ii-wati-'r  or  whey  may  l>e  given, 
om  tn  two  tablespooiifuls  every  two  hours,  not  oftener,  mitil  the  tem- 
Iteroture  is  lower  and  the  vomiriiig  and  diarrhea  somewhat  lessened. 
Tln'n  tlie  hreo-st  may  be  alioweil,  the  quantity  taken  being  re.strieted  by 
limitiii^  the  iiursiiij^  time  to  three  or  four  minutt-s  at  first  and  permitting 
nursing  only  onee  in  four  hours,  with  whey  or  alliumen-water  hi  (he 
inltrim.  Water  iiiiiy  be  ^^iven  at  any  time  to  relieve  thirst,  unless  its 
aiimitiL^lrHtion  provokes  vomiting.  If  return  to  the  breast  aggravates  the 
symptoms,  nursing  sliould  Ih'  entirely  stopped  and  will  probably  have  to 
be  given  up  entirely.  A  .second  trial  may  be  made  after  another  interval 
ijf  twi'iity-fniir  to  forty-eight  hours'  feetlin^r  with  the  whey  or  nlbnnien- 
watrr,  Eiiitl  if  thi^  re.sutts  badly  thiTO  shoukl  be  no  hesitation  hi  eimtiging 
to  attitii  iul  feetliiig  entirt*ly  or  securing  a  healthy  wet-nurse.  If  breast 
feeding' hiLs  to  Ite  abandoned  die  ca.se  will  have  to  Im*  treale4l  e.xaetly 
B  lh<njgh  artifieiul  feedintr  had  been  originally  employed  i  that  i.s,  in 
attempting  to  feed  we  .should  begin  with  very  dilute  foods,  then  use 
nvi  milk  highly  diluted,  and  so  on, 

in  till*  artifieially  fed  we  begin  by  cutting  off  all  food,  espeeially 
milk,  for  twenty-four  or  forty -eight  hours.  The  preparations  known  as 
\mu\  jx'ptoiioids  or  panopeplon.  <tiluted  three  or  four  times,  and  ^iven 
(Dul  in  4.0  e,c.  (teaspoon full  doses  ev<'ry  hour  or  two,  will  often  be 
rttuiiieil  ln'tter  than  anything  eke.  While  of  doubtful  food  vahte,  their 
ftHLsidrTable  percentage  of  alcohol  (about  20  per  eent,)  makes  them 
nlunhlc  as  stimularit.s.  We  may  test  the  retentive  |x>wer  of  the  stomach 
titt  tlirie  and  then  try  weak  foods  of  greater  value — ^albumen-wuter, 
wbfv,  Hiiekcn-broth,  becf-Juiee,  maltetl  or  cereal  milk,  and  dextrinized 
liarify-jip^fl-  \M»atcver  food  Is  given  must  ho  trievi  in  small  (quantities, 
*lioMl  oiit^half  what  the  infant  would  onlinarily  receive,  and  in  the  ca.se 
fifsudi  U»nU  as  malted  milk,  in  a  strength  suited  to  the  digestion  4>f  an 
infant  liulf  thf  age  of  the  patient,  or  even  less.  Allinnien-vvnter  or  vi  hey 
aiLiually  l)ome  fairly  well^  even  l>y  the  youngest  infants.  To  an  infant 
<>' thrw.*  month-s  we  may  begin  with  15  e.c.  to30c.r.  (one-half  to  one 
(Kiiui:)  evert'  two  hours,  and  increase  the  <juantity  to  two  or  tlrree 
(HiiKYs  gradually.  Fresh  ln-ef-jnice  may  l>e  given  in  (piaiititie.s  of 
J'^  c.f.  to  'M)  c.e.  fone-half  to  one  ounce)  as  an  fliternative  fee<liiig; 
Jp'ial  pare  is  needed  that  this  is  prepared  from  untainted  meat. 
Inc  pppatest  <liffirulty  may  be  experieneed  in  some  eases  ill  getting 
infant  to  take  any  food  whatever,  aiui  we  may  have  to  try  one 

Will  then  another  Ijefore  we  Hnd  one  that  the  infant  will  take 
Sftii  "lif(wt.     The  comlition    of    the   .'^tooLs    as    well    as   the   ctjurse  of 

symptoms  must  l>e  watched  for  guidance  as  to  (he  digestion 
initiation  of  the  foods  given.  IWf-juice  and  nlbumen-water 
^.*  pve  offemiivp  stools.  After  one  or  mon^  of  these  subslilntes  have 
wn  u-trd  fur  several  diivs,  if  the  temperature  has  subsided  innt  the 
■^uwU  have  shown  ilefinite  impn>venuTit,  Ixith  in  numlwr  and  in  their 
•WMstCTiej",  milk  niny  be  tried.     If  whey  has  be<^n  foun4l  to  agree  it  is 
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usually  best  to  begin  the  administration  of  niJlk  by  atldinp  a  single  1 
S()ot>nful  of  milk  to  eaeli  feefliiijt;  of  whey.  If  milk  alone  Ls  lo  lie  ustn]  iC 
must  l>e  ^iveu  at  first  (Uliitfil  with  many  times  its  volume  uf  a  Ti  per  wiit, 
solution  of  sugar  of  milk*  Thua,  for  an  infant  uixltT  three  months  of 
a^  we  may  use  a  dilution  >vilh  nine  parts  of  such  suj^ar  solution,  wliirh 
would  ^ive  us  a  milk  mixture  eontainin^  approximately  0.4  fat,  0,4  p-r 
rent,  sugar,  and  0.4  pmteid.  If  this  is  wril  borne  the  <lilul)on  may  \ie 
diminished  gradually  to  give  us  rouslautly  inen'a>i!ing  perf'eiitagi's  of  fat 
mid  proteid.  This  may  be  aeL'oiiip]i.shed  hy  substituting  a  G  p*^r  fvnt.  or 
8  per  cent,  oit^am  for  the  plahi  milk  ami  diluting  as  Ijefune.  If  plain  milk 
is  found  to  be  nut  dige.steil  the  milk  may  be  peptoniisefl.  Holt  reoom- 
mends  peptonization  for  as  mufh  jls  two  hours  to  ensure  the  enmph'te 
digestion  of  the  pmteid,  Whert^ver  possible  it  is  prefemble  to  u.se  diluted 
milk  or  cream,  in  order  that  we  may  know  exactly  the  composition  of 
tlic  foof]  given  and  regulate  our  increases  accordingly*  There  is  no 
doubt  that  in  mn^l  instances  in  infants  the  dilution  of  milk  with  a  cereal 
water,  barley-water  preferably,  renders  it  more  digestible,  especially  if 
the  cereal  be  dextrinized  by  the  addition  of  one  of  the  diitntatic  fcnnents. 
If  we  cat!  once  pet  the  infants  to  digest  even  small  quantities  of  milk 
it  is  asually  possible  l»y  very  gradual  increases  to  get  them  to  gain  in 
weight.  Our  first  aim  shoidd  be  to  secure  the  comfort  of  the  infant,  by 
giving  a  food  that  can  ivc  digested.  Too  great  haste  in  makinij  increases 
in  the  strength  of  the  foorl,  in  order  to  secure  an  increiLse  in  weight, 
will  only  result  in  increasing  the  disturbance  and  delaying  rt*covery.  It 
may  be  necessary  to  be  cotitent  with  little  or  no  gain  until  the  return 
of  cooler  weather  improves  the  atmosphtric  conditions  an<l  revives  the 
patient. 

In  any  ea.se  the  progress  Ls  usually  sU>w  and  marke*l  by  more  or  less 
frcf|nent  relapses,  sometimes  thiv  to  changes  in  the  food,  again  lo 
increase  in  the  atmospheric  tenijHTatiin",  or  other  utifavorablo  con- 
ditions. Whenever  any  fooil  is  given  a  trial,  several  days  are  usuativ 
required  before  we  can  tell  deHnitcly  whether  or  not  it  is  l»cingdige^ti'<l; 
changes  sliould  not  be  mnile  too  rapidly.  Many  a  ciLse  that  l(M»k.s  hoije- 
les.s  may  be  saved  if  a  good  wet-nurse  can  be  securefl.  If  brea^it  tnitk 
can  lie  digested,  progress  will  f)e  more  rapid  and  satisfactory  than  with 
any  other  form  of  feeding.  Unfortunately  it  is  diftieult  to  se<'ure  liie 
desired  nuise  under  any  conditions,  and  especially  so  when  the  infant 
is  desperately  sick. 

Medicinnl, — In  the  beginning  of  treatment  it  Is  best  to  give  a  tlose 
of  calomel  or  castor  oil.  If  the  stomach  is  not  disturbed  castor  oil  i^ 
preferable,  4.0  c.c.  f  I  drachml  for  a  child  under  one  year  of  agCj  S.fl  c.c. 
(2flrachms)  fur  one  over  a  year,  ami  15  c.c.  (A  ounce)  for  children 
of  three  or  four  years.  In  cases  where  vomiting  has  \>wv\  rept^ateii, 
eastor  oil  will  usually  In*  rejeetwl;  we  then  give  O.Ot)f»  gm.  (a  gnun)  of 
ealomel    in  divided  doses;  O.Ol  to  0.015  gni.  (gr.  J  to  gr,  {)  everj'  hour 

"til  0.0t>.'»  gm.  fl  grain)  is  taken,  to  a  child  of  one  year;  0.12  gm,  ('Z 
•is)  is  given  in  the  same  way  lo  older  childrf'ti.  Later  in  the  rt»urse 
le  dij^ease*  whenever  there  is  an  increase  in  the  symptoms,  cs|ieciul]y 
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if  the  stools  bocome  more  frequont  ami  show  more  uiiHi^cste*!  foo«K  it 
is  ln'sl  U>  repeal  (lie  dase  of  oil  tir  ralomcl.  Iti  :iiiv  <usl*  wIuti  n  ebnrxfie 
of  fiHnl  -stx-nLs  ilesinible  it  is  lii-st  to  clear  tlie  ijik-stiiiL'  tn  this  way.  For 
ilie  corKrol  of  the  diarrhea  itst-lf  an  almost  eiulless  li;;!  of  intestinal 
anlLseptU-s  has  been  brought  forward  and  each  has  found  more  or  less 
ilitvocacy;  but  two  or  three  have  proven  .snffieiendv  satisFiu-lory  to 
fWrtinue  lo  etijov  jjeneral  usajfr.  Bismiilli  iindoulttrdly  liohls  tlie  iirst 
]hi^.  The  suhnitrate,  sulM*arUonJtte,  Hulieyhite,  and  snhfxfillnte  have  all 
Urii  rrmmmonfjed.  The  sul>nitrate  and  ,sul>eai4>onat4^  an'  ^iven  in 
Inr^' <li)ses,  O.OoO  gm.  (10  grains)  or  more  every  two  hours  after  the 
fcciliiips.  Thf  5iihcnllate  or  snlitylate  in  doses  of  n.l^O  to  0.2G0  }<tn. 
(Iwh  In  four  ji^ains)  every  two  houT^,  after  feeding.  These  may  lie 
givfn  ill  powders,  hut  for  aihninistration  to  infants  or  ycnjoj;  <'hildren 
it  is  imteT  to  su-spend  them  in  some  siid]  prescriptions  as  the  following: 


[l~IHau]i]th.  BubDilTBUa 

Tmf«inth 
AqDW 


Or, 


.       .        .       3.0    " 

2.«i    ■' 

.     aA    120.0  c  c 
ag.^Mt  c.a  lone  or  two  t«*|wourul«>evei7  two  hour*. 

B— Btraauth.  nacylaUs i.Qigni. 

AOHcin   . 2.0    " 

TKcacuiUi 2.0    " 

A<iUB      ...        .       ,        ...    lid    I20.0iio.a 

Ml.— 4.4  C.C.  (otie  or  iwo  leupoaiifiib)  every  twu  houn. 


I3IJJ. 

(gr.  xxz), 
((jr.  iM). 
(Mv>.— M, 


(SJl. 

fsr  XXI}. 
:ht.  XXX). 
(Slv).-M. 


Of  t!ip.sp  undoubtedly  the  Bubnttrate  is  still  prrferred  and  seems  to 
Ih"  ii--  iiM'hil  ftH  any.  Lar^e  tlosfs  me  nH[uired  to  lie  of  any  serviee. 
!5Blt)lalsw  bi  often  employed  in  do-s(.-.s  of  0.12  to  0,24  gm.  (2  to  4  grains) 
fitry  four  hours. 


01.  oNvR 

TtitKacanUi 

Aqaa 


4Uem. 

18.0  c.c. 

;,o  " 

,     ad    VAl.Qcc. 
9lf . — ^~%  c-C.  (one  to  two  loLsjoonfuUl  avtrj  four  lioara. 
mw  oii-we  M  Ib  neoenArjr  ki  tilaiiol  ve  the  mini.) 

Salicylate  of  so<la.  may  1^  used  in  solution. 

(I— c^Klll  hyp»(Dl|>hlUa    ,.,...  O.Tfi  ^fm. 

^lU  BH.aL-j'Ulli  ......     4LOR.0O   '* 

Aquie  nieDlb^' p{p.  .        .       .        .     frcl       12U.(Xlc.c. 

flfr.— t-A  cr.  («tiie  In  two  teaspDouru]!!)  every  four  hours. 


(3j). 

(gr.  III). 


f  3j  Uj  iji. 


The  hyposidphite  of  sodium  is  atlded  only  to  preA^ent  the  mixture 
dianpii^  eitlor  nml  b«'eoniin^  blaek. 

'nifiiKireeomplex  antiseptics,, sueh  as ^'3-naphtliol,;?-naph(hol  bismuth, 
jBUtip'n,  t'k'..  have  not  found  any  general  aeeeplaui-e.  The  simpler  our 
' '  fWHTiptioas  van  lie  kept  in  these  conditions  thf  les.s  irritating  thr  niedi- 
nnet  will  l*,  and,  asi  a  rule,  the  better  will  fliin*  be  borne.  Any  inedieine 
whirh  causes  vomiting  shotild  be  proni]>tly  stopped  le,^t  it  do  more 
fiami  than  j^mmI.  One  of  the  iliRieiilt  prnbh-tos  in  the-se  eonditiiins  w 
that  of  the  use  of  o[>inin.    For  a  long  time  opium  in  some  form  was  ad<led 
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to  nearly  every  mixture  used.  Lately^  this  hfus  been  entirely  given  up 
and  upiuiu.if  iuliiiinisteretl,  ia  given  alone,  the  belter  to  regnljitc  the  dose 
and  adiJiinislriLtioM.  Undouhttnily,  tin*  tliiirrlifa  ran  be  eheckefl  hv  tfie 
use  of  ojjiiiiii  in  any  fonn,  but  not  always  with  bciiefit  to  the  patient. 
Opium  .shoald  be  ased  only  for  one  of  two  purposes:  (1)  to  relieve  pain, 
or  (2)  to  cheek  excessive  |:jcriistalsis  due  to  the  intc.stinal  irritation  or 
inflamniation.  It  is  to  be  reinemlK^retl  that  the  diaixhea  Ls  ti»  -some 
extent  a  protective  proet«?s,  ridding  the  system  of  products  of  fermen- 
tation which,  if  retained,  do  hami.  It  is,  therefore,  ea-sy,  by  cntir*-!/ 
stopping  the  action  of  the  bowel  by  opium,  to  do  harm  to  llie  patient. 
Opium  is  best  given  either  in  the  form  of  the  camphorated  tincture 
(paregoric)  in  biases  from  five  to  twenty  flrops,  repeated  every  one,  two, 
or  three  hoursj  until  die  desired  effect  in  profluccd.  Small  doses  may 
contribute  much  to  the  comfort  of  a  patient  and  help  to  recovery. 
Dover's  powder  may  be  ased  &s  a  substitute,  in  doses  of  0.01  to  0.015 
gm.  (J  to  J  grain),  rcix-ated  in  a  similar  way.  In  severe  cases  Holt 
recommends  morphine  hypodermicuUy,  O.tKHXi  ^m.  (gr.  xi~ii)  for  n  child 
a  year  old.  For  great  re.stle^sness  or  in  conditions  wbeit  convulsions 
seem  to  be  threatening,  no  other  remedy  can  be  so  effective. 

Stimulants  will  be  ref^juired  in  many  ciuses  to  meet  the  prostration 
anrl  cxhiiiLstion  of  the  disease.  Alcohol  in  the  form  of  whiskey  or  brandy 
is  nsnall)'  be^t.  Either  may  be  given  to  the  amount  of  15  to  iiO  c.e. 
(if  to  1  ounce)  daily  to  a  child  one  year  old.  Each  dose  must  be  given 
diluted  from  four  to  six  times  with  water.  It  is  best  to  give  small  fjuan- 
tities,  say  10  to  30  drops,  every  hour  or  two.  Much  larger  amounts  cau, 
be  given  if  necessary.  In  cases  of  severe  vomiting  ice^'ohl  chaTiipagne' 
may  be  retainetl  when  any  other  form  of  alcohol  is  vomited.  It  mav  Iw 
given  in  teaspoonful  doses,  diluted  two  or  three  times  with  water.  For 
extreme  prostration  whiskey  may  be  given  hyptHlcrmieally,  10  to  15 
drops  dilnteil  with  sterile  water,  or  we  can  resort  to  In^xidermocIysLs, 
VA  described  on  page  240, 

Lava.gc  of  the  stotnach  and  colon  mav  both  be  of  great  service.  In' 
the  early  stages,  w:Lsliing  out  the  stomach  will  serve  the  piiqjose  of 
emptying  it  of  some  of  the  toxiiLs;  it  will  also  check  the  vomiting,  and  it 
may  be  resorted  to  at  any  time  when  vomiting  is  fre<[uent.  Plain  water, 
normal  salt  solution,  or  4  gm.  (1  ilrachm)  of  soilium  bicarbonate  to 
500  c,c.  (I  pint)  of  water  are  tol>e  use*l  fortius  pur[xwe.  In  most  instances 
it  is  advi-iable  to  leave  15  to  30  c,t.  (I  or  2  ounces)  of  fluid  in  the 
stomach  to  apjx'ase  the  thirst.  It  will  often  be  retaine*!  under  these 
conditious  when  rejet^e*!  in  any  other  way.  Lavage  of  the  colon  serves 
to  r(*niove  ilecomposing  and  irritating  material  from  the  liowcl.  It 
.shoulfl  always  Ix-  employeit  at  the  outset  and  may  l>e  repeate<l  three  or 
four  times  in  twenty-four  hours  Jater  once  or  twice  daily  will  Insufficient, 
The  tem|H'ratnr<!  of  the  water  used  should  \w  about  -S.S'*  to  W**  K. 

It  Ls  to  be  remembcre<l  that  collajwe  can  Ik'  increa:scd  by  rectal  irriga- 
tion, and  care  should  be  taken  in  weakly  cliildri'n  to  raise  tlie  teni- 
jjerature  of  the  WMtcr  and  shorten  the  duration  of  the  prtice.s.s.  Eaeh 
washing  is  to  be  eontinuei]  until  the  colon  is  thoroughly  emptied  and 
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tiM*  wjiirr  returns  clear     The  body  temperature  will  be  lowered  in 

proportion  to  the  temperature  of  the  irrigation,  and  these  irrigation*;  may 
he  r\'S\thr\y  employed  as  one  means  of  controlling  hi^h  tiniip4'raturt'3 
in  tk-^f  crmditiotis.  The  irrigaltun  should,  as  a  rule,  be  stopped  when 
the  k'ni|K'rature  returns  to  normal,  othenvLse  the  wa'^hiiif^  may  prove 
Mjffitifiitly  irritating  to  the  colon  to  continue  the  diarrhea  sorae  time 
longpr  thau  would  otherwise  be  the  case, 

ttlwn  lavage  of  the  stomacli  ciuinot  be  employed  larp:*'  draughts  of 
VBiermay  be  given,  the  resulting  vomiting  being  (lepi^ndeil  un  to  clear 
Ibe  stumnrh.  If  the  vomiting  has  alreafly  l>eeii  repeated  or  excessive, 
Wishing  or  the  giving  of  much  water  may  he  dispensed  with. 

Theai'tivp  treutment  of  these  cases  may  l>e  summarized  thus: 
Sliyp  all  feeding  for  twenty^four  to  forty-eight  hours,  allowing 
r  freely.  2.  Clear  the  stomach  and  intestinal  tract  by  washing 
slofljach  and  colon  ami  by  giving  calomel  or  castor  oiL  3.  When  fee<iing 
» itsumwl  mlupt  it  to  tlie  digestive  [Xiwer  of  tlie  patient.  4.  For  the 
nmlmlof  the  diarrhea  rely  mainly  on  the  feeding.  Subsidiary  measures 
tri  wit-^hing  out  the  colon  daily;  (h)  the  use  of  intestinal  anti.'^eptics 

miirmTirntativt's.  5.  Make  all  increases  in  food  cautiously,  watching 
'^ihIK  the  general  condition  of  the  patient  and  the  condiiion  of  the 
sttoiU  a^  ^uidc:*,  6,  Attention  to  the  details  of  hygiene  and  fresh  air 
*inf  fjiuict  are  most  valuable  aids  to  our  other  measures. 


CHOLERA  rNTAKTUM. 


Etiology. — The  general  considerations  in  this  regard  have  alreaily 
liwii  .stalwj.    True  cholera  infantum  is  a  disease  of  children  under  the 


^El^  <'f  three  ycaw.     It  is  practically  unknown  in  l)reast-fed  children. 

'^  twtjTs  regularly  at  the  height  of  summer  and  is  not  seen  during  the 

^  *''iii(T  montks.    The  view  that  the  di.<!casc  is  an  acute  poisoning  with 

J^'irtoxias  pmdnced  in  nnlk  by  bacicrial  growth  seems  to  me  to  best 

^^1  t!ie  facts  of  the  case.     These  toxins  are  prol>al)fy  jiresent  in  the 

?jdka[  (he  rime  of  ingt*stion^  but  may  also  be  elalMJrwtcd  within  the  body. 

I  Hie  .'iper-ific  organism  or  organisms  arc  not  yet  known, 

fithokigy. — The  symptoms  of  the  disease  are  out  of  all  proportion  to 

l»n»'  lesions  fotind  pirsent  in  the  btxlv  after  drath.     l^he  bodies  of  the 

["'•Jul  are  notablv  reduceil  in  prnportion  to  the  duration  of  the  disease; 

''H-aliiijimen  bi  retracted;  the  tissues  are  pale  and  relatively  bloodless; 

'  ^  fvrs  are  sunken.     The  lesions  in  the  stinnach  and  intestines  are 

"'irprisingly  slight.      Usually  (he  whole  alini*^n*ary   tract  is  pale  and 

"N>»dle«,  having  n  washed-out  appt^arancc  as  it  i.s  u.sually  stated.    The 

^ftnt-t  uf   the  intestinal  tract  in  the  upper  part   «rc  thin,  vcllowish 

"^f  ^Tayi^v  watery  Hiiid  rontainiiig  particirs  of  food  and   litHe  miTCUs; 

"ithp  iv)lon  the  contents  may  be  tlie  same  or  may  be  greenish  in  color, 

■"fUmtnin  mi^rr  fltjcnuli  and  mucus,    'i^hcir  odor  is  destribed  as  musty, 

"ft  frttji.    The  mucous  [ru'mhranc  of  the  intestine  may  fie  cloudy  and 

ihoT  a  slight  loss  of  epithelium  on  the  surface;  the  solitary  follicles  may 
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H             appear  a  little  swollen.    Mifroscopieully,  in  a(i4litioii  to  tins  superficial 
^H              I0S.S,  tlifrc  is  snmr   sin«ll    njuinl-<-ell    infiltration  of    the    miieo,sii    ami 
^1              .submin'osa.    TfiL*  Intr.stiitiil  contents  iiriiler  the  niit'n>sfo[je  show  particles 
H              of  food,  a  little  Ii1o(h1.  jind  rpithelium  in  .sinp;le  cells  or  in  masses,    'Hie 
H              leiiions  iti  utlitT  [larts  are  luit  iniptrtaiit.     Tlte  huigs  are  pale  anteriorly, 
^1              pasteriorly  eon^ested,  jun!  with  siuall  t\rvi\s  uf  coUuprte.    The  ki'inej's  are 
^1              iarjfe  anil  palf,  witli  slight  cloudy  degeneration  of  the  epitheliitm  uf  the 
^M             tulKiles.     Tlie  serous  membranes  are  dry  and  sticky.     The  blooci  is 
^m              nillif-r  thick  and  dark. 

H                  Symptomatology. — The  on.set  of  the  <lisefl.ve  is  very  Muhlen   and  its 
H              deveiopinriii   rajijd.     An  infant   previonsly  snHFi'rinp:  \rn\\\  some   mild 
^1              digestive  disonler,  or  it  may  be  in  apparently  ]>crfeet  health,  suddenly 
^1              bi'j^in.s  to  vomit  and  shows  a  rise  of  temperature.    The  vomiting  is  soon 
^^L              followed  hy  diarrhea.      The  vomitns  Ls  at  first  the  u.siial  contents  of  the 
^^^^                                                                   stomach,    later    thin,    watery    fluid 
^^^V                               Tid.fi                            mixed  with  little  mucus.    The  stiwls 

^Vi 

D»t6  ' 

7 

9 

likewise  consist  at  first  of  ordinan* 

intestinal   rontents,   but   rapidly  be- 
come thinner,  ;jreen  or  rjray  oridmost 
colorless,    very  watery,    and  with    a 
mu.'sty  odor.     In  the  severe  cases  the 
vomitinj^  and  purj^iij^  I.mx'oihc  almost 
iiice-ssant,  the    stomarli    will    retain 
Tiothin;,',  the  Imwels   move  firte**n  or 
twenty  times    in   twenty-four  hours, 
and   the    infant   shows    a   profound 
const itutional  depression.    Sulwtanee 
and  weight  are  lost  rapidly,  r.s   (he 
lissn*N  are  flrained  by  tlip  serous  iV^- 
clmrgcj   fn>nii  stomach   and    b4^wel.s. 
The    surface   Ls  eold,  t^spet-ially  the 
extremities,  while  the  rectal  tempera- 
ture  mounts  more  or  less  steadily, 
in  the  fat:d  eases   reaching   107**  or 
lOH'^  F.  heforv  tleadi.     The  eyrs  are 
sunken,  the  pulse  rapiil  atul  feeble, 
and    the    respiration    shallow    and 
weak.     The  ehiklren  are  limp  from 
ition.     Thirst  is  severe  and  dislressini;. 
y  deereaserl.     Tlie  abdomen  is  usually 
ital    condition    Is    profoundly    affectctl. 
and  fretful,  but  soon  pa&s  into  a  eon- 
h  they  lie  with  sunken,  up-turned  eyt^, 
si<ie.   trying'  to  moisten   their   lirv   lips 
LT  entirely  .sik-nt  i»r  moaning  pileotisly. 
cur.     Convul.sion.s  \\x^  not  uneommoiK 
^rnitiuK  and  pnr^'in^  may  occur,  but  in 
downwanl  pro^re^is  is  usually  steady. 
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"ppipcFnliire  clinrt  or  «.  Jhtsl  cwjh;  of  chnic 
liinmltim  In  K  L'hlild  d^ht  moiUlis  old. 

xhaustion  and  muscular  relaxs 
.'he  f|iraiitity  of  urine  U  f^reatl 
vtraeletl    and    soft.      The    mei 
\i  first  the  infants  are  restless 
lition  of  partial  stn]>or,  hi  whic 
o*isfn!^   the  head   from   side   to 
vitli  jjiirihed   ioiij^ni's,  and  eilh 
Viltl  delirium  may  at  limes  im 
py  peniissiona  in  the  v( 
ty  of  instances  the 
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Mtwtof  the  fiital  cases  terminate  within  furty-eight  or  seventy-two  hours 
(Fig. 421.  Some  nmtt'rs .spt-'uk  of  an  algid  .state  with  osulmormul  teinper- 
alun*,  hut  this  I  have  never  seen.  In  ntluT  instances  the  onset  and  eonrse 
uf  liir  ■iiseiLse  arc  not  so  .severe.  The  fever  th'velops,  the  vomiling  and 
piir^nn^  have  the  ty|*icftl  eharactor^  but  are  nut  so  c-onliiiLiotis,  the 
I'luwlitutional  lU^prcsyion  U  mH  so  profound,  the  infant'i  rally,  and,  in  the 
course  of  a  few  days,  the  temperature  falls^  the  emcsLs  and  ftiarrlica 
gratiimlty  lesson,  and  t]\v  infants  eonvaUvscr*  normally.  In  other  instane<^ 
tlir'  infants  rallv  parlialty,  hut  ^radnally  develop  the  syniptoin.s  and 
ap|)arciitly  also  the  lesioiia  of  ati  atmte  ileoeoUtis,  whieh  will  be  deseribed 
IjUt. 

Diignoais. — This  i,s  usnally  easy,  nie  fre<]ueney  and  eharaeter  of  the 
vuwtilin;:  jind  purging,  taken  nitli  the  fever  and  audden  eollapse  oecur- 
mijtiii  an  artiJiei;dly  fed  child  undfT  three  years  of  ngi?,  are  .siiftielent  to 
y\m\]>  \hr  picture  clrarly,  ThL-  only  uth^T  aifectJon  |>rotlucin^  such 
^vlIl|Jtnlns  is  the  trne  Asiatic  eiiolerii,  fnirii  whase  ravages  wc  are  happily 
frtf.  ki  eonditiona  which  warrant  u  doubt  a  bacteriological  examination 
of  tht"  sl4Hjl.s  for  the  specific  organism  would  be  re((nired  to  settle  the 
'lywtion.  In  some  (juariers  the  aifeetioti  hjis  been  coiifusetl  with  ann- 
strokp,  hut  the  tniich  more  rapid  development  of  eonia  in  the  latter 
witlutiit  the  eh aruct eristic  vomiting  and  purj^iiig  easily  dbitinpnish  the 
two.  Some  of  the  les:*  severe  cases  closely  resemble  the  acute  ileocolitis, 
Init  arc  distinguishable  hy  the  difference  in  the  voniitas  and  stix>h,  by 
hf|jh('r  temp€Tature,  and  more  ra]jid  reetnery  when  once  the  ,severe 
stfirm  of  onset  is  passcil.  Some,  intleed,  uf  the  eases  go  OU  to  develop  the 
kuliin'H  of  ail  ileot.^olitis,  as  already  ohserved. 

Pr&posU. — This  is  by  all  means  the  most  serious  and  fatal  of  the 
Willi:  diarrheal  disea-ses  of  infarn^y.  The  great  majority  of  the  eases  are 
fatal nml  arc  apparently  Utile  influenftil  by  trejitment.  The  possibility 
ftf  twinrn.'  seems  to  rest  rather  upon  the  vitality  of  the  patient  atui  the 
wi'crrty  uf  t!ie  poisoning  thaci  ujH)n  the  treatment  employed.  As  Holt 
iil«rrvcs^  there  is  little  ground  for  the  as.snranee  that  the  fatal  result 
fnt^t  liEivr  Imvu  a\"erte*I  had  the  physician  been  called  sooner. 

PrsphyUxia. — The  essential  ptiints  in  this  n^^yard  have  already  I>een 
pvMi  aliove.  The  vital  jKiirit  lies  in  the  condition  of  the  milk  given  for 
M.  Pure  milk,  pro|>erly  kej)t,  will  never  produce  cholera  infantum. 
Milk  J(»aileil  wiih  bacteria^  am!  kept  at  temperatures  jKTmitting  bacterial 
.ffMth,  mny.  It  is  :dso  well  ti>  reineml>er  that  npparently  triviid  difrestive 
■tonicrs  may  tjpcii  llie  way  for  these  acute  disturliances  t>r,  at  least,  nutke 
tfic  patinnt  mtirc  vulnerable. 

1iMbn«Dt. — There  arr  three  chief  indications:  1.  To  empty  and 
di'ims*'  the  stomach  and  intestine.  2.  To  control  the  tem[>eniture-  3. 
Toronihal  the  collapse. 

Mwlienti**!!  by  cidnT  of  the  ordinary  routes  and  feeding  are  for  the 
timr  out  of  tlir  fjiiestion.  Food  shotdd  Ije  at  once  stop|>ed.  1.  The 
••tihmacli  anci  bowels  are  both  to  Im*  ch'anse4l  by  washing.  Simple  salt 
flnlutinu  or  sohition  of  sodium  bicarbonate^  4  gm.  to  TjCX)  c.c.  (\ 
in^Kionfu]  to  tite  pint)  may  be  use4j  for  this  purpose.    The  washing  of 


240 


DISEASES  OF  TUE  AUMEXTAHY   TRACT 


thealomach  shoulil  be  ilone  with  water  at  a  leraperaliire  of  al»out  I(X)^  P. 
Tlie  bowi'ts  ntay  l>e  waslipd  with  water  at  k  temperature'  of  (JU*  F.  If 
the  vomiting  urul  purging  coiitiiiiuL',  theae  washingji  may  be  repeated  in 
four  to  .six  hours,  but  it  is  asually  not  advisable  t<>  continue  tlii-m  .so 
frcfjiiciitly  for  more  than  one  day.  2.  The  terapemture  U  to  Ix*  ctni- 
tr4)lle(]  hy  batks  or  packs.  Tbe  Imth  i-s  to  be  preferiftl  Iweause  fri('tioa 
can  Iw  employed  a*  the  ,same  time  to  kwp  up  the  eirt-uhition  ami  prevent 
eollapse.  The  infant  i.s  to  \m?  [nit  in  water  at  a  teinjwTature  of  "J5*  to 
KMI'^  F.  and  then  ibe  teniperaturt^  \s  to  l>e  grudually  lowert^d  lo  RTj*  F.»sucIi 
a  bath  to  be  continued  for  fifteen  to  tliirty  minutes.     C'oaslant  frit-tion, 
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Method  of  bypnderiniffilyBlH,    the  txjlUftOotilrtlti*  qottimiI  aJt»i1utlon.    Tlio  lubvli  ttrst  filled  by 
"ntrippfpB"'  t(i  Btart  niphun  acUon.    Two  oiitMiiva  tLfu  usod,  one  WiiitE  iiiwrmd  uu  cither  «Ltlo of  I 


bnt^ 


esf)eeially  of  the  extirmitie-s,  should  l»e  employed  during  tbe 
Where  the  batlis  fail  to  eontnil  tlie  teni|x?rature,  rectal  irrigation  with 
ice-water  ba-i  been  recommended,  tbe  water  l>eing  allowed  to  run  in 
and  ont  freely;  but  I  have  seen  collapse  proclueed  or  aggravated  so  often 
by  such  mea-surcs  ru^  (o  considnr  them  more  likely  to  jje  harmful  than 
^jood.  The  baths  may  be  repeated  every  two  or  three  boui^  as  necessary. 
In  the  intervals  Itelween  the  batliM  cold  packs  to  the  trimk  may  be 
employed^  tbe  infant  l>eing  wrapped  in  a  sheet  wrung  out  of  water'at  a 
temperature  of  90°  F.  and  water  of  tbe  same  temperature  sprinkled  over  it 
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In  tim<*.  In  cases  of  nmrketJ  dt-prtiswion  it  Ls  well  to  k'ave 
lljr  fttt  uii]  U'fjs  ovit  of  the  water  and  apply  beat  to  the  feel.  Cold 
art'  to  l>e  employed  on  the  head.  3.  To  meet  the  rullapse 
are  ne<x'ssary,  l)ul  cannot  be  given  by  the  mouth  or  rectum; 
ihryinust  be  introduced  by  the  skin.  Nomaal  salt  solution,  3  gm.  to 
iWl  vs.  [\h  (ffiiins  of  suit  to  a  pint  of  stenle  water),  is  to  l>e  given  by 
hvpoik'nnoclysia  (fig.  43).  The  ordinaty  siphon  upparatas  suffices  for 
lhispuqi(3Be.  The  appiUTitus  must  be  sterile.  20CUo  1300  ex.  can  in  this 
nr  In*  j^ven  at  one  time.  HypoiienntK^ysis  has  the  great  advantage 
tht)  it  (tut  only  acts  a^t  a  stimulant,  but  supplies  the  fluid  which  is 
w  jrn'ttily  ncwW  in  the  tisiiues  and  to  promote  the  exerctions  of 
juiisoit  l»y  the  urine.  The  injection  may  be  repeated  at  discretion  in 
fniia  four  to  six  houre.  Fluid  is  taken  up  from  the  Icwsc  celluhir 
livMir  with  great  ra.pidity  under  these  circumstances.  Holt  espe- 
ciiilv  n-ciimmends  the  injection  of  morphine,  O.OfKM)  fjm,  {^.  -rifl), 
"niropinc*  0.00(M)75  gm.  (gr.  -g^^),  as  .stimulants  to  the  heart,  and 
rifllly  for  the  relief  of  severe  nervous  symptoms.  Cardiac  stimuhmts^ 
whlskn,  camphor,  ether,  may  be  given  hy[K)dermically  also.  ^VhLskey 
iudJil)  ifj  O.tK)  c.c.  (5  to  10  minim)  doses  is  to  Ix'  given  well  diluted  with 
hot  watrr;  ether  may  be  used  pure  in  like  quantities.  Camphor  is  to  be 
jltoulvnl  in  a  .sterile  sweet-almond  oil,  1  part  to  10,  and  from  0.30  to  0.60 
""r,  ih  U»  10  minims)  given  at  a  time. 

If  with  these  various  remedies  we  check  the  onwaitl  progress  of  the 
♦IhtMp  the  vomiting  and  purging  lessen  and  the  nervous  symptoms 
t'npmvr.  So  soon  as  the  stomach  permits  we  may  begin  the  admin- 
Hion  of  ict-d  champagne  or  brandy  well  diltile*!,  5  to  10  drops  in 
ffpixinful  by  mouth.  As  the  tolerance  of  the  .stomach  increases, 
fv-WHler  inuy  he  given  by  mouth  in  increasing  rjuantities.  The  more 
Huid  iluit  can  be  gotten  into  the  system  the  better,  but  the  return  of 
''nniiting  will  frei|uently  che^jk  these  measures.  After  t^'enly-four 
Iiftiin'  tjiiprnvement  we  may  l>egin  feeding  with  liquid  |)eptonoii|.s  ur 
iKiiHiprpton,  2  to  4  c.c.  (■}  drachm  to  I  drachm)  in  water  given  every 
'*(>  or  three  hours.  If  this  is  well  Ixtme  we  may  after  twelve  or 
E^^Titj-four  hours  give  whej*,  beginning  with  15  c.c.  to  ,^  c.c,  {\  ounce 
*^M  ounce),  onee  in  two  hours,  and  gradually  increasmg  the  quantity. 
Friwfi  tliw  transition  may  be  made  to  milk  diluted  ay  in  acute  gaiitric 
'iWiiHiiiinres,  and  I  hen  we  may  grmiualty  work  back  to  oitHnary  feed- 
^t  If  llio  diarrhea  pcrsi.sts  with  the  presence  of  nmcus  or  mucus  and 
^tiowl  in  the  stools  the  cases  must  lie  treated  as  ileocolitis. 
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CHAPTER    Xir. 

THE  DIARRHEAS  OF  INFANCY  AND  CHILDHOOD— DLSE^^SF^  OF 

THE  INTESTINES. 

THE  DIARRHEAS  OF  IKFANGY  AND  CHILDHOOD, 


TtiF,  mitst  impcirtiint  of  the  illnesses  of  infancy  and  t'liiltlfiood  arc  the 
(Jisonk^rs  of  tJic  ititestiriiil  tract  fus-stx-iatcd  with  diarrlu-u.  'I'he  great 
jjiirt  (if  tho  mortality  of  infaiit-y  i^  <tiie  to  these  <|iarrboaI  diseiiscs.  anrl 
niiiiiy  fhtldrcMi  who  arc  not  kilti'd  by  tlirm  arc  left  peniiaiifiilly  iinpaiitij 
in  stature  and  vigor  anil  may  suffer  from  digestive  dlsurdt-rs  for  the 
remninifer  of  life.  In  fonsidering  the  cause  of  snrh  disorders  many* 
factors  must  he  admitted. 

1.  Physiological. — ^ReUtively  the  alijiientarv  tract  uf  au  infant  is 
failed  upon  for  va.sily  more  work  than  that  of  the  adull,  A  healthy 
infant  at  the  age  of  a  year  will  take  an>l  digest  from  one  i^uart  to  a  tjuart 
and  a.  half  of  Ci>w3'  milk.  An  mliilt  we  find  can  1m*  sustained  by  fnmi 
two  to  four  quarts.  The  wci;^d)ts  of  the  two  are  to  one  another  as  1  to  7 
or  1  to  8,  The  infant  for  hb  weight  is  doing  three  or  four  times  the 
digestive  work  of  the  adult.  This  greater  activity  of  the  digestive 
apparatvts  entaih  a  greater  sensibility  to  disturbing  influence?^,  so  that 
the  slightest  change  in  diet  or  regime  may  in  infancy  be  reflectecj  in 
some  intestinal  disorder. 

2.  Mode  of  Feeding. — lireitst-feil  infanLs  suffer  much  Usa  from 
diarrheal  tlisexses  than  those  artificially  fivl.  As  a  rule  not  mi>re  thai* 
2  percent,  or  3  per  cent,  of  the  children  suffering  from  summer  diarrheas 
are  breast-ftM.  It  is  not  merely  the  differences  in  chemical  compo-^ilion 
of  cows'  milk  and  hnman  milk  that  eoine  here  into  play*  for  the  cleanli- 
ness of  the  milk,  its  freshness,  the  care  with  which  it  hi  prepaRtl  and 
given,  all  serve  to  influence  the  result.  It  ia  generally  recognir-iM^  that 
since  the  poorer  cla.sse-s  of  the  |>eople  have  learned  the  advantages  of 
8terili7,ation  of  milk,  the  fre>c[ucncy  of  diarrheal  diseases  has  steadily 
diniiinished. 

fn  older  children  the  eating  of  green  fruit  and  unrestrain^il  indulgt^nce 
in  candies,  iue-cream,  and  soda-water  serve  to  bring  on  tht^e  alTe<'lions. 

3.  Age. — The  periinl  tnnn  the  sixth  to  (he  eighteenth  month  Is  the 
period  of  life  most  afflicted  by  diarrheal  diseases.  This  corresponils  with 
the  time  of  substitutinji  of  artifit-ial  fee^Hng  for  the  breast,  or  among  the 
poorer  classes  the  substitution  of  table  feeding  for  the  lx>ttlc.  It  b  no 
uncommon  thing  among  the  poor  to  find  children  not  yet  a  year  old 
gettmg  practically  the  foot!  and  drink  of  their  parents,  even  to  l)cer  and 
berries  in  the  summer  season. 
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\.  SeftSOn. — 'I'ho  tliarrheal  diseases  prevail  to  a  jtljrpatpr  or  Ie.ss  extent 
all  tin- vt'jir  nmnd,  aiui  the  sunitner  is  llit  time  of  sprrial  ihinj^er.  The 
iftstvp  uf  inortalilv  fnitn  infaiitiie  tliarplieits  !>epns  in  June,  early  or  late» 
ili*[K'ii'littg  u|Kni  the  atmosplierte  eondilioiia,  rises  tt>  a  maximum  in  July 
or  August*  and  continues  with  little  change  until  the  cooler  days  of 
ScptniilH:'!'  Itrin^'  n-lit-f.  The  mortality  also  varies  from  year  to  year 
ilini'dv  with  the  severity  of  the  summer  heiU.  'I'he  two  summers  of 
i*i(l2jtii(l  VM)'.^  iti  New  York  City  ivere  ni>ta!>ly  niilf.1,  iiml  the  r^iva^cs  of 
the  liiiirrlieal  diseiLses  were  eorrespondinglv  less, 

5.  Sorroundiiigs^ — The  tenement  districts  of  our  great  cities  stiffer 
mit-l  st'ven*ly  from  theae  affeetioii-s.  Imt  they  are  not  unknown  in  the 
nmiitry.  The  childn-n  of  the  ivell-to-ilo  es(»ape,  for  the  most  part, 
Inraiisr  they  fiave  the  atlvanta^es  of  pure  air,  sinili^lit,  t'ti\,  ('oml>ined 
with  line  care  in  lite  selection,  preparation,  and  fjivijig  of  their  foot!- 
*n«'  diihiren  of  the  poor  suffer  not  only  heeause  they  have  not  pure 
B|Bn<l  arc  surrounded  ofteutime*!  hy  filth,  but  still  more  by  n^ason  of 
Uin^  fnl  on  impure  uiilk,  which  i.s  prepared  without  care,  and 
prni  ill  the  way  that  involves  the  least  trnnlile.  The  e.itahll'^hment  of 
rirjxJt.'i  fnr  the  distribution  of  sterilized  milk  in  our  large  citic-s  has  done 
uiilfh  lo  lower  the  mortality  among  infants  from  these  causes.  In  New 
f'ily  the  Stranss  lalxiriili»ries  and  the  work  of  St.  John^s  (tuild 
Iktu  of  ijreat  value  not  otdy  for  their  direct  help  in  this  way,  but  for 
ttliicutional  influence  upon  the  |XJorer  ela^sses  of  the  j.K.iptdation, 
wuphttsLs  that  is  being  laid  upon  the  necessity  of  watching  the  milk 
Mlp[il_v  of  our  cities,  not  only  that  the  milk  l>e  up  to  the  .standard  in 
nitnpftitfiiiri,  but,  much  more,  that  it  be  clean,  free  from  serious  bacterial 
ointiunination.  and  that  it  be  supplied  to  the  consumer  with  a.s  little 
(Idtiv  as  |>ossibli»  after  milkint^,  is  exerting  an  influence  all  over  the 
coutilA',  until  even  now  in  the  smaller  cities  or  towns  one  will  find 
•WO'tn^i  aw^akf  to  the  new  demand  for  clean  milk  and  endeavoring 
tnsTijijiK'  it.  When  our  tenement  p4>pulation  can  obtain  clean  milk  for 
'Mr  children  they  will  suffer  less  from  diarrheal  diseases. 

fi.  Care  af  Children, — This  Is  certainly  a  factor  of  great  importance, 
ll  hi^  ntit  betMi  clearly  shown  that  the  summer  diarrlieas  are  tran-s- 
tni-ciblf,  but  then*  is  little  doubt  that  they  are.  The  demonstration  of 
tlir  prrspucf  i>f  a  spt-cific  agent  such  sl*;  the  -Shiga  bacillua  in  a  large 
pm[Kntiiiri  of  these  diarrhcJis  eertainlv  implies  that  the  affection  may 
'> 'hrtftly  lransmitte*l  from  one  to  the  other.  The  pronijit  change  of 
wilH  (liiijters  is  to  be  enjoinetl,  lest  the  chihl  contaminate  it-*  hanfb  and 
xiTPinfM-l  itself  or  convey  infection  to  others.  Thorough  cleanliness  of 
ihrrhihl's  person  should  be  enforcetl,  and  nurses  or  others  hamUiug 
tW  ("liil(lri>n  should  tje  cautioned  as  to  the  cleansing  of  their  hantls. 
Mppfially  should  anyone  feerliiig  an  infant  l>e  eart^ful  of  the  cleanliness 
"I  iW  himd'^.  Si*  as  not  to  rfyntaminatc  the  Iifittle  or  nipple,  and  thus 
frifiTt  »  rhild.  These  precautions  are  parti^'ularly  necessary  in  all  large 
IMtituiii)ris  or  hospitals  where  numbers  of  children  suffering  from  these 
veal  diseases  «rr^  gathererl  together. 
'Verannoi  leach  infants  not  to  put  their  fingers  in  their  mouths,  and 
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unless  their  hands  are  kept  clcan^  we  cannot  prevent  their  takinjj  i 
hacteria  that  may  do  harm.     It  ha*  l>een  shown  that  tuU'rcie  imil  M 
can  be  carried  under  the  nails  in  the  dirt  gathered  from  the  floois  c3 
dwellings  or  the  streets. 

Most  of  all,  the  pernicious  custom  of  giving  infants  "comforts"  a&4 
3Ueh  like  objects  to  suck  should  be  warred  upon.  When  we  see  molhe«: 
picking  the-se  object'*  from  the  floor,  the  earriage,  or  even  the  street,  ai^4 
with  a  hasty  brush  of  the  hand  restoring  them  to  their  childpen's  moutk^ 
we  woi\(ier  how  so  many  of  the  children  survive  the  experience, 

7,  Constitutional  Condition. — Children  that  are  weakly  from  anj 
cause,  bat  especially  those  sutTering  from  rickets,  syphilis,  or  tuberculosis 
or  malnutrition  in  any  form,  are  subject  to  the^e  diarrheal  diaeaseiS 
For  this  reason  children  in  hospitals  or  asylums  are  especially  prone  to 
these  affections,  and  great  numbers  of  them  are  carried  off  yearly  l> 
theui.  Even  the  slightest  disorder  of  the  gastroenteric  tract  in  an  infa.: 
or  child  is  of  imp>rtancc^  for  the  reason  that  during  the  summer  it 
very  likely  to  become  so  much  worse  as  to  seriously  affect » if  not  destroji 
the  Individuar^  life.  It  is  this  fact  which  renders  important  the  earef 
treatment  of  even  the  slightest  gastroenteric  disortier  in  the  early  yea 
a  fact  that  also  aervcii  to  explain  the  greater  seriousness  of  these  did 
onlers  among  the  [wor,  who  regularly  wait  until  the  disorder  has  assume* 
a  serious  character  before  seeking  ativice  or  instituting  proper  treatmenl 

8.  Bacteria.^Althougb  investigation   has   shown  that   there  wi*; 
mvriad-s  of  bacteria  present  in  the  intestine  in  these  diarrheal  dl';onlerfl( 
it  was  not  until  recently  that  any  sijeeifie  relation  eould  be  establish 
between  any  of  these  bacteria  anil  the  diseases  in  question.     It  notl 
seems  established  that  a  bacillus  of  the  colon-typhoid  group,  known  at 
the  Shiga  bacillus^  from  the  original  discoverer,  can  be  regardeil  as  th< 
specific  agent  in  a  considerable  number  and  variety  of  these  diarrheaa-l 
Just  how  large  a  part  of  our  summer  epidemics  will  be  aecounlpd  foW 
in  this  way  it  is  too  early  to  say,  but  observations  made  during  the  p».^| 
two  summers  indicate  that  this  bacillus  is  to  lie  found  in  practically  ail; 
the  summer  diarrheas  in  which  mucus  and  blood  are  found  In  the  stools* 
and  in  a  certain  proportion  of  the  case^  in  whieh  these  coiLstitucnt*  arc 
absent.    Of  the  life-history  of  this  organism  outside  the  body  very  little 
is  yet  known.    The  natural  assumption  is  that  infei'tion  takes  place  bv 
means  of  water,  milk,  etc.,  but  of  this  there  has,  as  yet,  been  no  scientific; 
demonstration.     How  far  the  hopes  that  these  discoveries  will  in  the 
end  reveal  (he  modes  of  infection,  determine  the  means  of  prevention^ 
and   possibly  materially  reduce  the  mortality  from  the  diarrheal  aff«^ 
tions  of  summer  are  to  be  realized  b  altogether  uncerlaiu  at  present. 
(See  page  227.) 

The  relation  of  the  bacteria  In  milk  to  these  disorders  Is  an  interesting 
question.     It  is  well  known  that  1  c,e.  of  milk,  as  it  conies  to  the  eon*, 
sumer,  contains  from  50O0  to  5,000,000  or  even   10.000.000  bacteria.! 
Of  just  what  varieties  this  enormous  total  is  made  up  but  little  is  known,] 
except  that  nearly  all  are  n  on -pathogenic  to  man.    The  tubercle  bacillm 
is  the  only  pathogenic  organism  found  at  all  fretjuently  in  milk.    Dr 
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am!  typhoid  bacilli  Jiave  bern  found  in  a  vpry  few  instances, 
HK^'i  are  practirally  always  present,  InU  it  is  not  known  that  the 
vanrties of  strc'ptot-occus  fuuml  liavr  any  harmful  effect  njKiii  thi-  liuman 
orpuiisin.  Although  it  has  not  yet  been  shown  in  jast  Avlmt  way  these 
multitudes  of  baetcria  in  milk  a^ect  the  inflivi^lual  eoiL'suming  it.  It  has 
InrTi  cU-arly  shown  that  a  hiph  bacterial  content  i.s  assoeiate<l  with 
ttitiJiiions  in  the  milk  that  render  it  harmful,  that  protluce  fjjustroenteric 
tli-wnlerH.  antl  i.s  therefore  sufficient  gRHm*!  for  the  rejection  of  such 
milk  ati  foo*!*  particularly  in  the  caaes  of  invalids  or  children* 


SIMPLE  DIARRHEAS. 


By  ihU  term  we  designate  the  diarrheas  which  are  marked  by  the 
fn.-quwil  movements  of  the  bowels,tbesttM>lsconsistingonly  of  undigested 
W  or  ftMid  and  \vater»  without  blood  or  mucus,  and  uni*cconip?mied 
liv-  fever  or  severe  constitutional  di-sturbance.  A  number  of  vurieiies 
we  "ii'^linKui'^lird. 

I.  Mecli&mcai. — Uncligested  food  of  nny  kind,  such  as  fruits,  nuts, 
grwn  (i»rn,  and  the  like,  may  produce  diarrliea,  simply  by  acting  as 
niwbnioal  irritants,  stimulating  peristftlsLs  and  driving  the  intestinal 
ofjtFMts  ihrouKh  ia-fdre  di|;**stion  i.s  complWrd,  The  movements  in 
(h*^^:■  (Uses  are  freipient  and  wateiy.  and  ecjutiiin  more  or  le.ss  undigested 
fi«d,  ufleii  plainly  .showinj^  its  (jriginal  structure.  A  dose  of  castor  oil 
urcalomeh  with  some  re.strietion  of  diet  for  a  time,  promptly  cures 
lh«p  caHi^. 

1  Nervous  or  Reflex  Diarrhea. — That  ner%'oiia  excitement  or 
namiou  can  pro<luce  a  diarrhea  is  a  fart  known  to  alt,  and  applies  to 
diildttn  as  well  as  to  adults.  The  influence  pnjdnced  by  dentition  upon 
ibt  intestines  has  been  somewhat  debute*],  Inhere  seems  to  be  no 
tjilftttion  that  the  eruption  of  a  to<»th  can  ]ir()diiice  a  fliarrlu-a  which  will 
lut  until  ihr  tocth  \a  through  the  g^iun  and  then  subside.  Admitting  this, 
wwnrcil  nut  agree  to  the  common  belief  that  idt  the  diarrheas  of  the 
period  i»f  dentition  or  of  infancy  are  due  to  teething  and  .shouhl  lie 
pfmitlpfl  to  run  their  course,  because  stopping  the  diarrhea  would 
mjun*  the  chilli.  A  sudden  chill  or  wetting  of  the  feet  mfiy  also  escJte  a 
iiRipliMlJarrhea  which  bt^longs  in  thiy  chuss.  'Jlie  management  of  these 
fflMfiiarrheiL'*  consists  simply  in  the  trentment  of  the  cause  of  irritatiim 
"^■s  siHtn  as  tbut  is  removed  the  diarrhea  ceases. 

1  OoUiquative  Diarrhea. — rollii[unttve  tiiarrhea  is  seen  in  certain 
yho  infectious  diseases,  or  in  uremia.  The  diarrhea  in  these  eases 
ijiuiplv  to  Ir'  one  of  nature*s  inethoiis  of  getting  rid  of  |H)i.sons,  just 
>5  Wf  ourselves  are  accustomed  to  move  the  boMels  freely  in  the  effort 
tu  fiw  ihr  system  from  toxins.  To  a  certain  extent,  therefore,  these 
nisunlfft  ar<'  prott-etive  and  not  harmful,  hut  they  often  run  on  to  an 
'^If'iil  thiit  saps  the  patient's  strength  and  grcatlv  redu<'es  hini.  Tt  is 
ilii-n  rn*c<->iiiar>'  to  jitop  them.  A  severe  diarrhea  in  the  course  of  a 
fKifumonia,  for  example*  is  always  a  grave  symptom  and  seems  often 
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to  determine  a  fiitui  outcome.  WTirther  this  is  simply  another  e^nden 
that  in  such  eases  the  system  is  overehurgt'd  with  toxins  uitd  ihe  iii 
vidua]  is  toil  poisoneil  to  ret-over*  or  the  diarrhea  itself  exhKiLstt  t 
patient,  it  is  diHieult  to  say.  To  check  .such  a  coHicjMativc  diarrhei 
we  would  change  the  nourishment  to  a  simpler  and  more  digcstihle  fon^ 
such  as  peptotii/^ed  and  sti'rile  milk,  or  withdraw  milk  entirejy  and  lul 
only  beef-juice^  barlcy-water,  t>r  whey,  and  ^ive  .sufficient  doses  of  opiun 
to  check  the  motions.  The  opium  is  liest  ^iveii  iji  the  form  <jf  lX)ver^j 
powder,  0.0U12r>  to  O.Dfi  gm.  [gr.  \  to  gr.  1),  which  may  l>e  ^ven  ever 
two  or  three  hours  to  a  child  under  two  years,  until  the  desired  etfet 
is  produced.  Paregoric  may  be  iLsei!  instead,  the  dose  for  an  infant  t 
year  uld  hein^  frtjin  O.fJO  to  I  c.c.  [10  to  15  minims). 

-1,  Diarrhea  from  Drugs.  —  l>iurrhea  may,  of  course^  Ih.'  exriteil  b] 
tlie  use  of  ilrugH.  There  is  certainly  some  ground  for  the  l»eHef  thai  I 
nurslings  diarrhea  may  be  excited  by  the  presence  in  breast  milk 
purgative  drugs  which  the  mother  has  taken. 


AOUTE  INTESTINAL  INDIGESTION. 


This  affection  is  analogoiLs  to  the  acute  gastru*  indigestion  alis^ai 
de-serilR-d.  l>oth  ni  etiology,  lesion,  course,  and  treatment.      It   may 
may  not  l>e  accompanied   by  gastric  symptoms,  but  in  this  case  t 
intestinal   disturbance  is  the  chief  Factor  and   dominates   the   clinica 
picture. 

Etiology. — As  in  the  ga.stric  affection,  the  cause  is  nearly  always  somi 
irreguliu'tty  in  feeding;,  such  as  the  taking  of  too  much  focMl,  or  of  in<ii< 
gi^stible  food,  food  of  l>ad  quality,  sudden  changes  in  tht'  dietaiy,  etc 
in  breast-fed  infants  we  find  acute  intesliiial  indigestion  (X'curring  hi 
the  infant  in  conne<;tion  with  disturbances  in  the  mother's  heaJtb, 
sometimes  In  relation  to  the  menstrual  period,  in  other  ctt,sos  attemliDf 
unusual  excitement  or  exertion  on  the  mother's  part.  It  may  Ik-  tliN 
analysis  of  the  br**ast  milk  in  these  cases  wilt  show  some  distinc 
changes  in  its  composition,  hut  often  this  is  not  the  case.  Not  infroi 
cpiently  as  the  breast  milk  licgins  to  fail,  it  l>ecomes  j>oor  in  fat.  over-rid 
in  protcidi,  arnl  then  excites  an  a^'utc  intestinal  indigestion  in  the  infant 

In  artiHcially  fe*l  chihlim  this  disturbance  may  be  brought  alxuit  b] 
faulty  composition  of  the  milk,  attempts  to  fe<^4l  too  large  pnipirlii>iu 
of  proteids,  sotnetimes  apparently  also  by  too  low  proteids»  by  fcediiifl 
milk  that  is  laden  with  bactena,  or  that  has  l>eeome  cimngtnl  by  ihem 
The  early  fee«litig  of -solid  fnoii,  especially  if  that  solid  ffHtd  U-of  mi  indf 
gpstible  character,  is  a  counnon  cause  in  infanU  wln^  Hre  U'ing  weanetlj 
"^I'he  farinaceous  footls  by  reiLson  of  the  readiness  with  which  they  nndrr^ 
deconi[H)sition  are  particularly  likely  to  set  up  sn<'h  a  disturbance. 

i'^xposure  to  wet  or  cold  with  resulting  chilHng  of  the  surface  an^ 
congestion  of  the  iivteriial  nrgans  is  a  factor  of  some  inii^irtance.     .\s  is 
U'ell  known  also  the  heat  of  summer  so  affects  the  digt*stive  apparutttt 
that  during  the  summer  an  infant  uiay  no  longer  be  able  to  digest  a  TimjJ 
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■     B'hic-l]  he  had  pre\'iou.sly  bren  taking  care  of  ^jerfpctly  well,  an*!  the  first           ^^| 

fviilencf  of  this  may  Iw  an  uttafk  of  iicntc  intestiital  iinJige.stion.  Children           ^^| 

^L   of  pithrr  sv\  ami  of  any  age  are  suseeptilile,  hut  the  tjreatpr  proportion           ^^^| 

B   4)f  rrujcs  (x-cur»  in  thoi^e  from  six  to  eighteen  moiith-s  of  uge.     It  has           ^^| 

alrtaiiy  Ix'en  pointed  out  that  chililren  who.se  ^itality  has  been   lowi'recl           ^^| 

^m     ln*rrasiiti  of  any  constitutional  dijiiease — rickets^  syphilis,  tnherenlosis,  or           ^^H 

H    malnutrition  of  any  fonn — are  more  susceptible  than  t>ther?s  to  (hese           ^^H 

H    iliffi'stive  liisonipi^.                                                                                                      ^^H 

H       Pitholojy. — We  infer  that  in  these  cases  there  is  a  functional  jliMurb-          ^^H 

anivof  the  intestine  without  definite  anatomical  lesion,  hut  the  hortlep-           ^^H 

lini'  Wlwpen   this   ami   catarrhal   inflamination   i.s   purely   theoretical.           ^^| 

Miiiiy  writers  in  fact  include  nenic  catarrhal  iuHamniation  of  the  inles-           ^^H 

tim-.s  miidiT  ibis  heading.                                                                                           ^^H 

Symptomatology. — The  attack  of  acute  intestinal  indigestion  is  either           ^^| 

sudden  in  onset  or  the  symptoms  develop  gnulually.     In  acute  ca^es  the           ^^H 
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Tntaperanire  cfaart  ora  cue  of  iDtcstlnal  Indige^liuu  In  a  cblld  L'iifbt  iai>[iUu  old 

unarked  by  a  sudden  rise  of  temperature,  102'^to  104*"  F.  (F 

inat  pain,  restlessne&s,  peevishnes.s,  disturlnHd  sleep,  rapid 
in-oT  less  languor.    In  feeble  ehihlren  even  cfmvulsioiis  rna\ 
urrhea  may  not  appear  until  .sotue  luiurs  after  the  onset 
When   it  does  occur   the  niovenienls  contain   (lie  und 
iol  infrequently  the  cause  of  the  di.sturbance  can  be  dcte 
oLs)  and  are  very  water^'.     In  the^e  severe  cases  there  is 
amitingat  the  outset,  hut  this  tjuickly  subsides.    After  the  fi 
111- temperature  falls  atnl  the  pulse  becomes  slower,  but  thed 
)Kig.  45).     t'.sually  the  a|i}tet[te  is  lost  and  the  tongue 
mt  on  account  of  the  loas  of  water  in  the  stools  thirst  is  m 
"Inmen  may  l>e  distended  and  tympainitic,  but  frc<]uently  n 
lie  urine  lA  scanty  and  high  colored.     The  child  usually 

puLse,          ^^H 

igested            ^^^| 
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marked  prnstration,  the  eyes  »re  sunken,  the  face  is  pallid ,  weight  h 
lost  very  rapiilly,  particularly  in  children  previoiialy  fat,  and  there  ia  a 
general  inuacuhir  relaxation. 

Ill  the  less  acutt  caseii  the  onstt  may  be  without  tempertiture*  marked 
only  by  restlessness,  fretfuhiess,  and  cryini^  from  the  ulRlominul  pain: 
the  ditirrhca  is  not  so  severe  and  vomiting  is  less  likdy  to  cK-ciir,  After 
the  first  day  or  two  the  course  of  the  affection  is  miieh  the  same.  The 
lixxse  movements  are  most  likely  to  follow  feeiitti^,  eaeh  bottle  or  nursing 
lieing  followed  by  one  or  two  hwse  dejections.  The  eharju-ter  of  the 
miivenient'i  is  characterLstic.  At  first  thoy  are  yellow  with  more  or 
less  undigested  food.    If  the  food  is  milk^  the  c^ciii  appears  in  Hakes 
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TempcTatune  chart  of  a  cue  of  InleBUnnL  IndlgvaUon  ia  a  child  aged  leu  manths. 

in  the  watery  fluid,  or  in  hirge,  rough,  white  masses  mingled  with  the 
yellow  of  normal  feces.  Soon  the  color  changes  to  a  green,  in  which  the 
white  niiLsse,»i  of  casein  are  conspicuous,  or  the  whole  stool  becomes  of 
a  brif^ht  grass-green  hue.  The  chauji^  in  color.  It  ha*  been  shown,  has 
l>een  catiseil  by  the  substitution  of  liiliverdin  for  the  bilirubin  of  nonnol. 
feces,  but  the  exact  expUnrition  of  this  substitution  is  not  known. 

The  duration  of  an  attack  of  acute  intestinal  in^bgcstion  varies  from 
one  or  (wo  4Lnys  to  a  week.  T'.siinlly  the  diarrhea  gradually  suK^ides 
and  the  other  distiirbanees  with  it.  Repeated  attiu-ks  may  leail  to  more 
serious  intestinal  disturbance,  such  as  the  ileocolitis  to  be  described  later* 
or  a  chronie  Intestinal  indigestion. 

Dugnoaia. — The  course  of  the  affection  is  characteristic.  The  char- 
ax'ter  of  the  diarrhea  taken  with   the  other  symptoms  ami    the  rapid 
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distinguish    it    fr 


the 


ft    Png 


Irom   the   more  sprious 
Until  the  <liarrhei^  ajipears  (litre  U 


I 


si]!»i<lpnci.-  of  the  ilisturbanre 
dL^rilfrs  of  the  iutifstiiial  tract. 
noUiin^i  (o  warrari!  il  iliagnosis. 
ProgMflto-^'rhi-  atlafk  iiv  rarely  fatal  except  in  an  infant  alreatly 
ly  fafeebltd,  but  it  ia  remarkable  how  rapiUly  an  apparently 
Valthy  chiUI.  espot'ially  the  large,  fat,  rasy  bahy,  will  fait  under  sueh 
an  mtiwk.  It  kia«  wi'ight  anil  i.s  prostrated  ti>  an  extent  that  it  may , 
m|iiipi'  wei'ks  to  repair.  This  applies  partieularly  to  babies  who  are 
fed  3rtitir-tally  on  piiteut  foo*ls.  If  prop*T  care  i.s  not  taken  one  attack 
may  open  the  way  for  a  severe  intestinal  infection,  or  the  persistence  of 
(lir  taiise  may  lead  in  a  chronic  dlsonler. 

Prophykiifl, — In  this  h  involveii  the  proper  regulation  of  the  diet 
an«lltffi)f  a  child,  especially  during  iufancy,  and  although  a  tliorougU 
ritnNiilerution  of  the  subject  cannot  l>e  given  here,  there  are  two  points 
which  cftii  pniperly  be  made:  I.  ^rhat  during  the  summer  mouths  the 
fmling  of  a  child  should  be  kept  relatively  low  botli  in  rpiantity  an4l  in 
|>Ri|iortions,  Especially  is  this  necessary  under  the  conditions  which  pre- 
vail in  cities  like  New  York,  wJiere  many  of  (he  children  arc  sent  to  the 
Ipiiuiiln-  for  the  summer,  and  are  thus  deprive<i  of  the  careful  supervision 
wJildi  they  enjoy  the  rest  of  t!ie  year.  It  \s  my  custom  to  stop  increase 
in  the  fmliufj  jd>ont  the  first  nf  June,  and  let  the  children  pa.sa  the  sum- 
(UKftiuthe  fooil  which  they  have  shown  ability  to  digest  up  to  that  time, 
Evrn  this  may  not  be  sufficient  ami  further  diltitinn  nniv  be  reijuired. 
I(  iwrcuscs  are  made  either  in  quantity  or  (lualily,  they  shouhl  be  care- 
Wiy  watehefl.  2,  Many  physi<'ians  have  given  up  the  custom  of 
pWittiirixin^  or  sterilizing  the  milk  used  iu  infant  feeding,  especially 
now  iJiut  in  most  cities  it  is  pa^^ble  to  obtain  a  guaranteeil  or  certifiecl 
milk  of  viT}'  low  bacterial  enntciit,  While  this  may  l»e  a  wise  policy 
"lyrioi!  Hu'  winter  months  it  is  nut  safe  during  the  summer,  no  matter 
what  ^aranlee  goes  with  the  milk,  anil  all  infant  foo4|  .shouhl  be  pnsleur- 
tiwj  or  sterilizt**!  from  the  first  of  June  until  the  first  of  October  in  the 

)Utitii.ip  of  New  York. 
Ttwtafflat. — The  first  step  in  active  treatment  is  to  withdraw  the  fo<xl 
*'hidi  the  infant  has  been  having  for  twenty-four  hours.  Next  give 
>  puipitive  that  will  thoroughly  clear  the  intestimil  tract.  It  may  be 
thai  thi,s  has  Ix^en  alremly  accomplished  by  the  natural  procesj*,  for 
tiK"  (liHrrhfu  in  Miese  cases  may  lie  regarded  as  an  attcnipt  to  get  rid 
ff  m  iifTerifiing  material.  If  the  stomach  is  not  disturbed  1  or  2  tea- 
^[w'onful'i  of  ca.stor  oil  will  serve  the  purpose.  If  there  has  been  vomiting 
iti^Mifprtoiise  calomel,  givini^  from  n.OOfi  to  0.0125  gm.  f tV  ^"  3  grain) 
'"TT  half-hour  or  hour  until  the  bowels  are  freely  purged.  It  is  a  giKwl 
pliui  to  follow  the  calomel  in  a  few  hours  or  un  the  following  nuirning 
hyiisaline,  as  1  or  2  leaspoonfuls  of  a  saturate*|  solutitm  of  magnesium 
''ulpWte  given  in  water. 

Wfiirr  w  to  Ih*  given  freely  at  all  times  to  relieve  the  thirst.  After 
•*fn(y-four  hours^  fasting  fccfling  is  to  be  resumed  with  extreme  caution, 
la  the  case  of  a  breast-feil  infant,  nursing  nuiy  be  permitted  for  five 
nstmites  at  intervals  of  four  to  six  hours  at  first.    The  duration  of  the 
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nursing  and  U.s  fn'tjuencv  may  *1umi  l»e  itu-Tcased  accortlin^  to  in^lications. 
If  rrtiini  to  the  brt-iLst  Tiiilk  Kj^i^rtivatuH  the  ilitirrhea  it  vnll  be  advLiable 
to  fctnl  the  infant  wllli  wht-y  ur  l»arlt'y-\vatcr  for  unolher  twenty-fou^ 
hours  before  trying  it  uirain,  tiiii!  in  ca.se  it  seems  then  to  prove  irritating; 
it  may  be  neoesstiry  to  give  up  ihut  breiist  milk  entirely  ami  get  a  wet- 
nurse  or  resort  to  artififial  ft-eJing.  | 

With  a  l>ottle-feii  infant  feeding  may  l>e  rpsumed  by  ffivinp  whey  off 
barley-water  in  fpiautitiesmueh  less  than  the  infant  has  been  neeiislomedi 
to  and  at  longer  intervals.  After  twenty-four  hours  <*f  sneh  fee<h!ig 
milk  may  Ik*  l^iven  again,  Ijej^inning  with  a  anmll  ([uaiUity  added  to  the 
bai'ley-wuter  or  whey,  half  an  ounce  of  milk  in  threi'  or  four  uuneea 
of  ImHey-waler  or  whey,  and  gradually  inerea-sin^  the  c^uantily  of  milk 
and  rethiein^  the  4liliiPiit,  until  at  the  end  of  a  week  the  infant  is  gettinj^ 
the  (juantity  of  milk  or  milk  and  ( ivani  to  which  it  hits  l>een  acetLstomeii.' 
IneretLses  should  not  be  made  rapidly,  and  if  at  any  time  the  diarrheft 
iiiereases  or  the  stools  show  nion>  undigested  footl^  the  quantity  of  milki 
shoiilil  be  reduced  again, 

Some  prefer  to  iLse  milk  alone  in  the  feedinjr,  beginning  by  nsing  nilk 
diluted  with  9  parts  of  a  4  or  5  per  cent,  solution  of  milk-.sug*ir,  which 
would  give  a  milk  mixture  of  0.4  fat,  4,5-5. o  sugar,  and  0.4  proteid.' 
Using  7  parts  of  tlu^  sugar  solution  wouM  gtve  a  mixture  of  0.5  fal,  o.Sj 
sugar,  and  0.5  protcid.  Using  ">  parts  sugar  solution,  a  misture  of  O.ftl 
fat,  5.0  sugar,  and  0.0  proteid.  Using  3  part.s  uf  (he  sngar  solution,  due; 
mixture  would  contain  1  fat,  6  sugar,  and  1  proteid,  cte.  After; 
reaching  this  point  in  prijgresH,  one  may  well  use  an  S  per  cent,  ereanii 
instead  of  the  milk,  and  tlius  double  the  percentage  of  fat.  .\s  a  rule,| 
infants  can  take  twice  the  percentage  of  fat  that  ihey  can  of  proteid, 
and  the  rule  holds  in  these  eases.  In  some  instances  it  may  1m»  necc^sarVi 
to  keep  the  fal  percentage  hnv  for  some  time.  The  stools  shouM  l>c' 
carefully  watched  throughout.  The  color  anri  ronsistcncy  should  grailit- 
ally  return  to  normal.  The  white  lunijxs  or  ma.s,scs  of  casein  may  l>e  seen,' 
for  some  days  in  a  milk-fed  child,  but  they  should  stearlily  lessen  ini 
nunduT  aiir]  size,  anil  the  stools  ticcntne  more  smotJtb,  If  the  fat  is  noli 
iligi'sted,  it,  t(W),  may  apjH^ar  in  the  stooh  in  niavses,  which  are  rather 
yellow  in  color,  softer  than  the  cuixU,  and  dissolve  quickly  in  ulcoho^ 
or  ether.  j 

The  mcilicinal  treatment  of  these  cases  amounts  to  very  little.  If 
there  is  nnich  pain  or  the  movements  an'  very  fretpient.  opium  may  lie, 
given — Dover's  powder,  0.015  gm.  (gr.  \),  or  parcgf.iri<%  OJiO  to  I  c.c.[ 
(n\  x-xv),  for  a  one-year^>ld  child.  It  is  Iw^t  to  onler  the  seilatirel 
given  after  each  movement  nf  ihc  bowels,  so  that  if  the  diarrhea  Lf; 
checkeil  (be  medication  wilt  be  discontiinicd.  The  opium  should  nevefi 
be  given  until  the  alimentary  tract  has  been  thoroughly  clearctl  out,  I 
Whatever  opiinn  is  given  ,slu>uld  be  ailiiiiiii-stcm^l  by  itself,  and  not  in  aj 
complex  prescription,  so  that  (he  (|nnntity  of  it  may  be  strictly  rpgnlated j 
and  its  administratiotJ  promptly  stopped  when  it  Is  no  longer  necirssafl*. , 

Bismuth  is  commonly  pn:-scrif»cc)  in  tlie^e  cases  and  seems  to  Im*  of.. 
advantage.     It  must  be  given  in  relatively  large  doses,  0,'>50  gm.  (103 
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pain.^^  or  more  every  two  liouni.  It  may  be  fjiven  in  powders,  each 
pwilrr  U'iiig:  put  in  a  teaapoonful  of  wakT  i>r  r>F  ftHid,  .Vs  Insnmth  is 
icmluble  antl  very  hfa>7',  it  Ls  niorr  convenient  tu  aiiministcr  it  in 
JOSpOBion,  as  in  the  following  pm-stription: 

U— Bismuth.  subtiitnUA 8.0  giu.  (3ij>. 

Muolac.  ifKia 8.0  co.  (SIJ). 

Ai  the  bLsmuth  is  insoUible  it  may  Ih"  at  I  ministered  freely  to  infants  of 
any  ap-. 

IV  ^-neral  hygieyie  of  the  ehihl  should  he  regiilaiecl.  Light  and 
lirshouW  l>e  assurwl.  In  the  summer  the  infant  or  ehihl  should  Ih*  in 
ilwoprii  air  as  mueh  as  ptjssible.  Often  a  ehaiige  from  the  eity  to  tlie 
n>iiitin'  nill  raarvellously  help  ihese  ea^et*.  In  New  York,  for  example, 
ii  is  found  that  a  single  <!ay  on  one  of  the  Floating  Hospitals  of  St. 
Jgha's  (iiiild,  whieh  lake  sick  children  from  the  tenement  di.striets  down 
Ihe  Iwy.  will  have  a  most  decider!  efftn-t  in  restoring  these  patients.  Care 
shijuld  always  be  taken  to  have  the  diapers  promptly  changed,  when 
*vt  iir  fttiled;  otherwise  the  buttocks  lH*eonie  riNliletied  and  exeonateiL 

In  oilier  children  the  same  general  ])lan  ls  to  he  followed.  After 
*"Wri|j;  out  the  l>ort'els  and  fa.sting  for  twenty^fonr  hours,  milk  and 
Vichv  water  may  Ix"  given  in  eijual  parts.  If  milk  is  not  well  home, 
Iffirths  ni;iy  U-  iLsetl  instead.  The  .stren^'th  of  the  milk  alloweil  is  to  be 
pfiimity  inereased.  Opium  rnay  Ik' jf^iveii  on  the  same  indications  as 
ibint,  ami  bismuth  in  large  dosL's  is  itseful. 

Id  pvrn'  instance  the  effort  should  lie  made  to  discover  the  cause  of 
•bedwuirbaiiee  and  correct  it,  that  there  may  l>e  no  retuni  of  the  trouble. 
In thi*  regard  we  must  not  only  examirn'  into  the  ef)m|M>st(ir)n  of  the  fiHMh 
•wilukf  into  consideration  the  methtxi  of  preparation,  the  eare  of  the 
and  nipples,  or  any  utensil  which  may  pnsLsibly  contaminate 

'ftKul.  Older  children,  who  are  fed  at  the  table,  should  liave  the 
'^ft  Related. 


AOTTTE  ILEOCOLITIS. 

I  aJer  the  heading  of  Acute  Ileocolitis,  Enteritis,  Enterocolitis,  Inflani- 
■»tory  Diarrhea  and  Dysentery  we  gather  a  group  of  ca.s*\4  wliich  el  iohg- 
*^ly  belong  with  the  acute  ^iisfromtcric  inftx-titms.  siiK-r  they  ure  caused 
proMily  \yy  (he  same  infectious  a^nt  or  agents,  but  are  distinguished 
'"^'WKlic  case-s  of  simple  gastroenteric  irifet-tiou,  first,  pathologically,  by 
wjirwrnrp  nf  definite  and  more  or  less  marke*]  inflamniattiry  changes 
litlu*  mlestine.  and,  second,  clinically,  by  a  longer  course  anil  a  greater 
^•^^lity.  VMiile  these  are  sufficient  grouneLs  for  the  separation  of  these 
'liM>nlcrs  uml  their  separate  description,  it  is  to  Ik'  un<h'rst<M>d  that  the 
'iivirjijij.  lifie  15  jioi  at  all  definite  and  that  it  is  often  difhcull  to  dreide 
ifMipf  11  ^iven  ca.s«  should  lie  chtsstKl  its  an  infection  withtMit  definite 
"faille  lesions  or  as  an  ileocolitis,  until  the  case  is  concluded,  possibly 
^  until  we  have  seen  the  results  of  autopsy. 
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For  the  mast  part  the  eti(>log;y  of  ileocolitis  is  that  of  any  aoute  gastro- 
enteric infection.  (See  p.  242.)  A3  already  notetl,  these  are  the  cases 
in  which  the  Shiga  haoiUiis  Li  most  ri'gnlurly  found. 

Etiolo^.^ — Ileot-oUtb  otcury  both  in  infunts  and  in  diildren, cases  being 
not  uncommon  up  to  the.  age  of  five.  It  occurs  at  all  seasons  of  the  vear, 
but  it  Ls  much  more  prevalent  in  the  summer  months.  It  may  follow  any 
of  the  acute  infectious  diseases,  such  as  measles  or  pneumotiia.  It  is 
especially  common  among  the  poorly  nourished  and  debilitate<i  chlUln-n 
resident  in  hospitals  or  asylums  or  in  the  tenement  di.stri<'ts  of  our  cities. 
It  may  follow  an  attack  of  cholera  infantum,  or  acute  gastric  or  intestinal 
indig^tion. 

Fatbolo^i — The  inflammatory  process  afTeets  mainly  the  colon  and 
the  last  foot  or  two  of  the  ileum.  The  stomach  not  infrequently  shows 
the  changes  of  catarrhal  inflammation,  but  is  mast  often  normal.  The 
upper  part  of  the  small  intestine  is  nearly  alway.s  nornml.  The  chan^jea 
in  the  terminal  portion  of  the  ileum  may  l>e  quite  as  marked  as  thtt»e 
seen  in  the  colon.  The  ileo<'ecal  valve  and  ailjacent  parts  usually  .show 
the  ehange.s  to  an  exaggerateil  extent.  There  are  thn-e  different  Ivpes 
of  lesions  found  in  these  eaaes:  1.  Catarrhal.  2.  UUcnUivc.  3.  Paendo- 
membranous. 

1.  CatarrfiaJ. — The  ^ross  appearances  In  this  condition  arc  not  at  all 
impressive.  The  mucous  membrane  of  the  stomach  may  be  pale  or 
con^esttMl,  and  <'oate<l  with  mucLW  which  is  often  stained  brown  fnjm  the 
admixture  of  blood.  In  the  small  intestine  we  find  scattered  areas  of 
congestion  and  perhaps  slight  swelling  at  various  parts  of  the  gut; 
these  changes  may  be  found  even  in  the  upper  part.  \Mth  the  con- 
jgestion  there  may  l>e  a  lo.ss  of  superJicial  epithelium  so  thai  the  mucous 
membrane  looks  a  little  granular.  The  changes  are  usually  more 
marked  near  the  ileot-ecal  junction.  In  the  colon  like  conditions  pn'VaiL 
The  t'origestion  may  be  foimd  thnnighout  or  only  in  the  lower  part, 
ami  there  is  a  siniilar  loss  of  epithelium.  The  lymphatic  tissue  tlmjugh- 
out  Ls  usually  swollen;  the  Peyer's  patches  may  be  swollen  and  con- 
gested. Occa.sionally  there  is  a  su{>erficial  loss  on  the  surface  of  the 
patches,  giving  them  a  moth-eaten  ap|x'arance.  Tn  severe  grailcs  of  this 
catarrhal  pniee-ss  the  congestion  and  swelling  of  the  mneou.';  membrane 
may  be  marked  and  there  nniy  l>e  asenseof  thickening  in  the  wall  of  the  gut. 

Microscopically,  these  ca.ses  show  some  hiss  of  thesnf>crficial  epithelium, 
infiltration  of  the  mucous  coat  with  small  rf>uivd  cells,  some  swelling  of 
the  lymphiitic  structures,  injc<-tion  of  the  vessels  of  the  mucosa  and 
snbmucosa,  and  some  .slight  degeneration  in  (he  cells  of  the  tubnles. 
The  changes  rarely  extend  deejier  than  the  mucosa,  and  the  nniscidar 
and  p(*ritoneal  coats  are  normal, 

2.  Ulceratiee. — The  ulcerative  lesions  seen  in  these  eases  are  of  two 
types — follicular  and  catarrhal.  The  ulcers  are  found  in  the  lower  ileum 
and  the  colon,  rarely  in  the  ileum  alone»  and  not  infrt*cpienlly  eimfined 
to  the  colon.  In  the  fnllienlar  type  the  ulceration  begins  in  the  solitary 
follicles,  which  swell,  degenerate,  liquefy,  and  are  destroyed.  In  most 
cases  the  ulceration  is  very  superficial,  producing  a  dight  dimpling  in 


Fig.  46 
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ttie  suTfncp  of  the  put  curresponding  to  Ihe  location  oF  the  fnllirle.  'Hie 
•lian),T  is  raorp  ur  less  gt-neral,  so  that  there  are  nuinht-rs  of  theat'  little 
rfimplL-s  esptx'ially  on  the  surface  of 
ihe  (Vflim,  If  the  cliaiigcd  are  more 
IvMced  and  the  follicles  entirely 
rfcsipDVrtl,  deep  nltfra  with  ragped, 
ovfriian^ng  etiges  are  prmliioed. 
'iTicst-  ulcers  mav  extend  through  the 
munmu  imd  subnmcosa  and  expose 
the  muscular  layer  of  the  wall.  Per- 
fontiuQ  or  peritonitis  is  praftieally 
unknown.  Mien).sropi('ally  we  lind 
the  Militan"  follicles  greatly  swollen 
and  ]>n>jrrting  on  the  mucous  siir- 
bm,  or  hroken  don~n  and  undeniiin- 
rof>tosoiue  extent  the  mljaeent  mu- 
ro«i,  which  may  show  a  con-sideraMc 
infilrmtioo  with  small  rounil  cells. 

Iti  the  *to-calk*d  catarrhul  iilccra- 
tJya  the  ki&s  of  tissue  Ls  more  supcr- 
final  liijt  more  extensive  than  in  the 
fiillii-iilar  ulceration.  The  destructive 
lirucfes  bc^ns  alKint  the  .soHtarj'  fol- 
fcftf  the  colon,  the  mucosa  being 
'l*^l^f)yed  In  a  smalJ  circular  area 
at>'iiiHliem.  The  fu.sion  of  adjacent 
'»lTh  niiiy  pmHfhice  a  large  ulcer  with 
im-pjlaj,  rounde<l  margins.  These 
^iRp  ulcers  may  extend  aljout  the 
flit,  involving  a  considerable  part  of 
li*f  oVviniference.  Such  ulcers  may  '  ■. 
wvrn-  nnineroiis  in  the  colon;  hut 
H  4ft.  found  iji  the  ileum.  Micro- 
Wipiffllly  we  finil  the  muctwa  de??- 
*"iTrd  ia  the  areas  of  ulceration  and        I  .    ■ 

•nt^itiTfMindtng  tis.>iue  infillratinl  with  '.  _< 

"lull  n,imtl  cells,  the  infill  ration  ex-        ,  >!  i^ 

i^'iMfiiit?  in  some  cases  deeply  intc)  the 
^lihiuuetieta.  -Wticialed  with  either 
inlltfular  or  catarrhal  ulceration  there 

fill V  In-   drc    general  changes  of    an        /^  V 

S'lilr  ('utnrrhal  inHanimalion  in  (lie 
"infTdjs  membrane  of  ileum  or  colon.       ;'• 

•1-  fVuir/mn/'m/.'rnnoM*,— The  pseu-      -•     .  . 
ai5nin]il,r;jTioiis  inflammation  is  also 

^'f>  ttliUnlv  in   (he  colon,   but    affects        Aciileiiipict!mnnus*^")fctl-  ^Hc[-'l^fJ^[-_■lL•ve^7■ 
^I■^v„.. *     .         _A      r  iL      •!  •.       where  rrmghpntwl  by  liiaiDtmbninouaexuiJftte. 

'tif  ( m^mifwt  part  of  the  ileum  rpnte  ,be „„^ earing  n>iiccmfltt,e^bniroflm,ikn  .:.d 

'^lunv.      In    the    colon    the    whole    preaenliiigiiianriiiiDiJtoBiipcradalen.wioriB. 
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mtirosii  may  Ik*  InvolvtHl  or  tlip  priMt'ss  nia^'  Im"  limited  lo  certain  parU 
of  it,  piirtit'iilarly  the  nrtiiiii.  In  this  It^ion  llie  uffetted  parta  are  regu- 
larly tliifkeneil,  partly  by  the  exudate,  [jartly  !>}'  iiifiUraliori  and  edema 
of  the  wulL  In  .severe  eB.se.s  the  wall  may  Ik-  .several  times  its  normal 
thicknesa.  The  tno.st  striking  feature  of  the  grass  speeimen  is  the  yel- 
lowish or  grayish,  tlbrhioua  deposit  on  the  surfat* c  The  deposit  is  very 
rarely  continuoiL"*  over  the  whole  mucosa.  Usually  there  are  extensive 
areas  eovered  with  ]jLSfiidomemfiraiie  wi(li  intervening  areas  thai  art' 
normal  or  pre.sfnt  the  appe'iirane(.*s*ff  an  intense  catarrhal  inrtammalinn, 
the  niiK-o?i;i  being  swollen,  int^'ii.sely  red  and  granular-looking,  like  raw 
meat  (Fif^.  40).  There  may  he  minute  hemorrhage^i  into  the  mucosa 
either  in  these  areas  or  beneath  the  pHeudomeuibrane.  The  membranous 
deposit  is  part^ly  ;ls  thiek  as  that  seen  in  eroupous  iiiHammation  in  other 
parts,  such  as  the  phap\*nx.  Lisiially*  it  eonsi,sts  of  a  fine  fil.irinous  layer 
that  is  easily  washetl  or  brushetl  ufT,  leaving  a  dit^ply  injected,  r«xl» 
granular  surfare  I>eneath.  MieroHcoipieally  the  pseudoinembrane  Is  seen 
lo  consist  of  fibrin,  exfoliateil  epithelium,  leuk(K?yte.s,  and  some  red  eelU. 
The  tnntH>sa  beneath  shows  a  loss  of  the  superficial  epithelium,  infiltra- 
tion of  the  mucosa  and  sid'unnco.sa  with  small  roumi  cells,  and  e*iema 
of  the  walls.    The  vij-ssels  in  the  iitlVcted  area.s  are  deeply  injected. 

In  any  of  the,se  patliulogical  conditions  of  the  intestinal  tract  numljers 
of  bacteria  can  be  founil  on  the  surface  of  the  nnicosa  and  wilhin  its 
substance.  In  some  instances  the  bacteria  are  found  in  eoiisidcrable 
numbers  in  the  submncosa.  Some  enlargement  of  the  adjacent  lymph 
notlc-s,  the  rctrnp'ritiineal  and  es|Kvially  (he  mesenteric,  Ls  a.  regular 
accompaniment  nf  these  lesions.  The  sweUing  of  the  lymph  nodes  \s 
regularly  pro|:M>rtionate  to  the  severity  of  the  proces.^  in  the  inte^Jtine. 
On  section  the  lyrnph  nodes  may  l»e  injected,  pinkish  in  color;  more 
oft4'ii  they  ar*^  pate.  Microscopically  the  nodes  show  the  changes  of 
acute  hyperplasia. 

In  ihe  lungs  there  is  regularly  found  hypostatic  congestion  with  scat- 
tered areas  of  collapse.  In  a  large  percentage  nf  fatal  ea^es  there  is  a 
more  or  less  gt*neral  bronchopneumonia.  The  kidneys  are  usually  a  little 
swollen  and  somewhat  .soft,  the  cortex  pale  or  injecteil,  aiul  showing 
mo<lerate  cloucliness,  Micrt>scopically  wc  find  the  lesions  of  acute 
degeneration.  Acute  nephritis  is  much  talkeil  of.  but  very  rarely  seen. 
The  spleen  is  usually  normal,  but  may  be  enlarge!  and  soft.  The  liver 
usually  shows  somewhat  mtyvr  fatty  infiltration  than  is  common.  I  have 
but  once  fouiul  a  true  [ncningitis  in  iisswiation  with  an  ih^oeolitls. 

From  a  stufly  of  thirty-two  eases  of  fata!  infection  with  the  Shiga  or 
dysentcrv^  bacillus,  Howland  n-port^  that  the  pathological  lesions  may  Iw 
summarized  in  fourgroujts:  I.  A  pseiifhrnicnibrarioiis  inflammatinn, 
mainly  in  the  crtlmi,  but  involving  the  lower  part  of  (he  ileum.  2.  A 
hypi^-rphtsia  of  die  lymphoid  element.-^  in  Iwtth  large  and  small  intestine, 
in  one  ciLsc  in  tfie  colon  oidy.  Tln^  lymph  follicles  are  hyperplastic,  the 
epifhcliimi  over  them  Is  (leHcient*  and  there  is  some  excavation  of  ihe 
follicli^  themsc|v(^,  causing  'Mimpting."  3.  A  superficial  necrosis  and 
uJciTation   of  the  mucuuii  membrane   not  limited  to  the  follicles^  and 
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nol  arwtnparuo"!  !)>*  the  formation  of  |wt'U(loinombraiic*  4,  A  pmiip 
with  vory  few  lesions  (lisuovcriibks  niafroscopifitlly  of  niicroscojni'allv 
bcv«ri(i  cotigcsliou,  niwleralt'  hyt^Tplasia  of  the  lyinpUoid  tissut\  aiitl 
iiiouL"  cast  a  little  cellular  iiifikratiori  of  the  sujKrKeial  part  of  the  sub- 
Biucowi-  'ITiere  was  verj'  slight  hlstolo|:i;ic-al  change.  The  sli^'lit  ehaii^es 
in  tills  gn>i»p  *jf  i--n^cA  were  mainly  atlriliUtaMe  to  the  fact  thai  the  eases 
nt'n*  mostly  terminal  infeetioiLS  in  marantic  ehlMren,  whasc  viliil 
ri'ttftioti  was  uniloul>tetlly  fKj(*r,  atnl  in  whom  the  infection  ran  a  very 
Nlmn  i-oiirse.  It  will  be  seen  that  these  four  group.'?  of  eases  correspornl 
in  a  jj'Ticral  way  i'losely  with  the  several  classes  of  jesioits  just  drseriheil 
as  (iiiiipriseil  under  the  (lesigiiation  **ile(x-olitis/'  The  lesions  of  the 
inlestiiir  hi  ehililren  lu  eases  of  infection  with  the  Shiga  haeillus  musl» 
iiiHouland's  <ipiniun,  lie  e<.ineeive(l  to  Ik?  of  two  kinds:  first,  tliose  ^iiie 
In  llif  [iftion  of  the  flysentery  baeillus  itself;  seeonil,  those  due  to  the 
nr(im  nf  toxic  proilui'ts  ami  |X)Ssibly  of  other  niieninfrpanisnis, 

Symptomatology, ^The  mode  f)f  onset  and  the  later  course  of  cases  of 
Willi- iliiKolitis  varies  greatly.  It  may  l>e  a  primary  alfeeliont  or  develop 
swomlarily  to  one  or  more  altiU'ks  of  iieiite  gastrJe  or  intestinal  indi- 
gpstiuri  or  gastroenteric  infection.  In  many  instances  it  is  a  terminal 
infrrtion  in  ehiUlren  already  exhausted  by  eon.stitutional  tlisease,  rickets, 
^  !)-philh,  or  tul^emilosis,  or  Ivy  acute  disease,  such  as  pneumonia^  measles, 
^P  rtc-  'Ilic  cardinal  symptoms  of  an  acute  ileocolitis  in  any  ca.se  arc 
IfTtr,  which  may  Ik*  high  or  low,  and  diarrhea  with  the  presence  of 
(nunw  iind  IiUhmI  in  the  stooLs.  We  may  <listinguLs|i  several  tyjws  of  the 
flismsc  of  varj'ing  severity. 

IThr  Severe   Tifpe.—^VUe  onset  of  the  disease  is  usually  sudden,  a 
sharp  me  of  temperature,  lt)2°  to  104^  or  105°  F.,  vomitings  rapid  pulse, 
nA  prostration.     The  vomiting  may  be  refw^ated,  hut   is  not  usually 
Mnrf.    After  a  few  hours  diarrhea  sets  in,  first  with  the  passage  of  the 
oftlinun  iiitestijial  contents;  then  the  color  nf  the  movement^  changes 
til  gm':i  and  they  contain  undigested  food;  later  they  show  mueus  in 
considerable  amounts  and  usually  more  or  le^s  blootl.    The  number  of 
tttmU  ill  twenty-four  hours  varies  greatly,  from  six  or  eight  (o  twenty 
«r  fiiopf.    The  passage  of  a  st«M)l  is  awompanieil  with  pain  an<l  may  be 
folli)w«!  by  tenesmiLi.      With  (he  full  development  of  the  diarrhea  and 
'"Tr  iier^'ous  symptoms  may  l>c  marked.    The  infants  or  children  arc 
iwllexs  and  fretful.     Thev  nujv  be  (h-lirious  or  stupid,  or  coma  or  eon- 
oas  may  occur.     The  range  of  temperature   is   ver>'  irregular  in 
u-asRs.    For  a  few  days  it  is  high,  reaching  KKi^  to  105"  F.;  usually 
rI«T*  il  takes  a  h>wcr  range,  and  fever,  though  present,  is  not  nuirked, 
raiying  from  9^°  to  101^  or  11»2°  F.    The  pulse  remains  rapid,  the  eyes 
I'l^'omc  sunken,  the  fontanel  depressed,  and  the  evidences  of  exhaustion 
Ih  aJVinarketl  in  the  attitude  ami  action  of  the  child.    The  tongue  becomes 
^H  iikkIih]  and  in  the  worst  cases  dry  anil  brown,  the  lijxs  and  teeth  may  be 
^Bmvered  with  sorties.     Tlie  app(*tite  is  last  and  vomiting  may  occur 
^^  fmi'uently.    Thirst  is  usually  severe.     The  diarrhea  persists,  the  move- 
Hirnt"*  [jecorning  largely  mucous,  green  or  brown   in  color,  with   little 
Wood;  later  in  the  disease  the  movements  are  often  foul.    W^eight  and 
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strength  arc  lost  rapitlly.  At  any  time  the  eoiiree  of  the  afTetiitin  maj 
be  mortified  by  the  development  of  a  bronchopneumonia.  Aficr  runiun| 
on  ill  this  way  for  OIle^  twoj  or  three  weeks  the  children  die  of  exhaustiol 
or  from  pneumoiiia,  or  they  begin  gnuhially  to  improve;  the  fever  dia 
appears,  the  diarrhea  lessens,  the  stools  become  more  fe<*al,  and  the* 
may  be  a  slow  return  to  health.  In  any  case  convalescence  h  slow  am 
difficult;  the  patients  suffer  from  a  persistence  of  the  inflammator)'  eondi 
tionft  in  the  bowel ;  atiy  Indiscretion  or  irregularity  hicrea.ses  the  iliurrlie 
and  pro-stnition,  and  improveraent  can  be  secured  only  by  p;reat  care  atn 
patience.    Even  after  beginning  to  improve  and  progressing  favorab^ 
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Tumpcnturectaut  of  %  cue  oT  euifinxvilklB  ia  a  clilld  agvd  twenlT  laaalb^    aui«a  bftciUui, 

for  several  weeks  these  roses  suffer  relapses  and  die  of  their  diseaAe 
or  from  some  eomplication»  in  most  instances  a  bronchopneumonia.    | 

In  the  most  severe  of  tlu^e  ca-ses  all  the  symptoms  are  intense,  th( 
fever  high,  the  diarrhea  severe;  nincus  and,  it  may  be,  blood  abundant 
stupor  or  delirium  nmrkerl,  and  exhaustion  rapid,  so  that  the  children 
die  witltiu  a  few  days  of  the  onset  (Fig.  47). 

In  thftse  severe  eases,  when  fata],  we  find  at  autopsy  either  an  acuQ 
catarrhal  or  psendomeuibranoua  ileix-olitis.  The  reeognititjn  of  tlH 
nature  of  the  palhological  lesion  liefore  death  can  be  -safely  bjLsinl  onlj 
on  one  or  l>oth  of  the  following  points:    L  Prolapse  or  profusion  of  thi 
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^^tum  is  very  common  in  thcst*  cases  and  in  some  cases  rtnc  may  see  tiic 

t,n»iJ*I^**''  nicnil'tranc  covered  with  the  4-har,a<'tcnstic  deposit,    2.  Shreds 

of  fiiniiltranc  may  he  founi!  in  the  stools.     Jf  the  sttNtls  are  thoroughly 

woslxd.  hits  of  tnetubratie  may  lie  floated  nut  in  the  water,  picked  out 

■  aril!  L'.uwjineti  micro?>copi*-ally.    If  tlic  presence  of  n  p^eUilonK-inhranoua 

i'lfluiTitimtinn  enii  he  estahli.shcd  llie  outlook  is  much  less  favorahle  than 

111  ilip  JU'ute  catarrhal  influnimaiion. 

Thr  Ofdindnj  T>jpe, — The  ordinary  type  of  the  disca.sc  dlffcTN  from 
tW  scv<'rc  only  in  dcj^rec?.  The  onset  is  not  so  ahrupt,  liic  teni|«TJitnr<? 
Wit  sc  liijJih,  many  eases  running  tlieir  course  with  temjKTatnrc  not  above 
\\S\°  ttf  102°  K  {¥\g.  48),    Vomiting  is  usually  not  markeil  after  the  onset. 
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Ti-mpentuTD  c:bKrt  of  ■  ca-«e  of  eutetocontlB  la  a  ebilil  aged  buv«u  mombs. 


IV  rtools  nre  niimernuB  and  have  the  usiml  characters,  the  presence 

<^i  miiciis  and  IjIikmI  heing  the  essential  fcuturc.s.  The  Iijnod  tutickly 
tllMi|)[jf.irs  from  the  strx^k  (usually  after  three  or  four  days},  arid  these 
'Mv  then  resomlfle  those  of  an  urilinary  i  liarrhca*  Gnping  or  tenesmus 
an*  ustinlly  not  marked,  but  prolapse  of  the  rectum  i:^  not  uncommon. 
The  pnM ration  in  tlic-e  eases  la  marked,  luil  not  extreme.  Weif^ht  i;? 
Iw*t  CRuhially.  The  cerebral  symptoms  arc  ordiiutrily  sli|thi.  Tlie 
dtildmi  are  fR'tful  and  p^^evisli,  or  may  W  atu]>id  for  some  days^  but 
'Idiriimi  or<*oma  are  not  seen.  Slnst  of  these  cases  at  the  end  of  a  week 
!<fum'rl)'(inile  sij^ns  of  improvement  and  goon  to  make  a  good  recovery. 
fonvaleseenci'  may.  however,  be  i]itorruptC4l  by  relafjscs  and  in  niifavor- 
•Ue  t.*OHdituKus  the  alTeelion  muy  become  chrouic  (Figs.  40  and  50). 
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In  these  cases  we  are  probably  dealing  with  a  catarrhal  inSammatic 
If,  however,  after  two  or  three  weeks  the  diarrhea  still  persists,  with  t 
passage  of  foul  raucous  stools,  ulceration  of  the  bowels  should  be  si 
pet'tL'd.  Blood  in  the  stools  is  not  necessarily  an  indication  of  ulccrali( 
We  have  .seen  that  blood  is  regularly  present  in  the  early  stages  of  I 
dbease,  when  it  is  due  to  acute  congestion,  not  to  ulceration.  It  is  t 
infrequent,  on  the  other  hand,  to  find  abundant  ulceration  of  the  boi^ 
in  eases  in  which  there  has  been  no  blood  in  the  stools.  ITic  duration 
(he  disease  and  the  persistence  of  mucus  in  considerable  quantity 
the  stools  are  much  more  reliable  signs.  ^H 
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The  majority  of  the  cases  of  on  onlinary  type  recover,  but  in  infar 
below  the  age  of  six  months,  or  in  those  already  weakened  by  preccdii 
disease,  the  affection  even  in  a  mild  form  is  very  fatal.  It  U  very  sur]>r 
iiig  to  find  how  slight  the  organic  lesions  may  be  in  the  so-called  termir 
infections. 

The  Subacute  Type.  {FoUinttar  Ukera/ion). — This  type  Ls  roost  ofti 
seen  in  ^sequence  to  a  number  of  attacks  of  acute  gastroenteric  infectin 
It  may  l>e  primary.  It  is  rarely  seen  under  six  months  of  age,  but 
frec|ucnt  from  the  sixth  month  to  the  end  of  the  second  year. 

The  attack  may  begin  with  a  sharp  rise  of  temperature  and  vomitin 
More  often  the  onset  is  insidious  and  the  characteristics  of  the  cotiditii 
are  not  shown  until  the  end  of  a  week.  In  these  eases  the  fcmpernture 
but  little  elevated,  but  there  te  some  daily  fever;  usually  in  the  aftemot 
the  temperature  reaches  inO^  to  101°  F.  Vomiting  may  occur  at  t! 
outset  of  the  disease  or  at  rare  intervals  afterward,  but  is  not  a  fea 
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\i  l!iB  fiidilituin.  Apart  from  the  low  fever  the  stools  are  most  ohar- 
ttirristic.  Thest?  averaj^  about  six  in  a.  day  and  are  green  or  brown, 
uflm  foul  ami  full  of  mucus.  Blood  may  be  present  in  small  quantities, 
irrff  in  largi*  amounts.  It  i^  absent  more  often  than  it  is  found.  1'he 
tongue  is  asually  eoatedt  but  may  be  clean.  The  appetite  varies  greatlyj 
BBfccflminonly  it  is  lost  iind  foo<l  \s  refused  completely.  The  persiivtent 
Htwexia  may  be  one  of  the  moat  troublesome  features  of  the  eomplaint. 
Cfrrliral  symptoms  are  usually  not  present*  With  the  low  fe^er  iind 
ihc  mucous  stools  the  infant  steadily  loses  weight  and  wastes  until  the 
trpical  picture  of  marasmus  is  developed.  ITie  fontanel  is  depressed, 
ihf  r\fs  sunken,  tlie  face  deeply  wrinkk-d,  the  skin  hanging  loosely  on 
the  wastt**!  limbs  and  trimk«  and  the  abdomen  either  full  arul  tense  or 
defWBsecl  and  soft;  there  may  l>e  pressure  ulcers  upon  the  buttocks, 
hrfk,or  oceiput.  Gradually  the  strength  fails,  the  pulse  grows  weaker 
um]  Qitirf  rapidf  and  at  last  the  ehild  fades  out  of  life.  Fnlmonaiy 
Armptoms  may  come  on  to  elose  the  seer»e,  a  complicating  bronchitis  or 
b.iiH-hopneumonia  Wing  regularly  fatal.  The  cases  usually  run  three 
or  four  weeks.  On  the  other  hand,  some  eases  after  lingering  in  a 
cnlii"8l  condition  for  weeks  gradually  begin  to  regain  strength.  The 
sinib  improve  in  character  aJid  become  less  frequent;  the  temperature 
wcwttsmore  even;  the  child  gradually  gains  strength  and  may  recover, 
wbpses  are  especially  frer|uent  in  this  eonditionj  and  any  one  of  them 
™*v  be  falab  Even  when  recover^'  ].s  assured  the  child  still  shows 
*iaitiveneiis  to  any  variatioos  in  fo<xl  antl  diarrhea  is  easily  excited. 

Tht  essential  features  of  the  condition  and  the  only  ba*sis  for  diagnosis 
W  the  tow  ffvcr  and  the  character  of  the  diarrhea;  the  stools  are 
P^Ufiit,  full  of  mucus,  and  possibly  with  a  little  blood.  The  course 
" PMracted,  usually  extending  over  three  or  four  weeks  and  sometimes 
""igw.  Tliere  is  no  definite  lindt.  The  presence  of  ulcerations  undoubt- 
*'l'ypn)bng5  the  disease  and  renders  recovery  more  difficult. 

ViTTODB  Symptoms  in  the  Diarrheal  Diseases  of  Oliildren. — In 
*nT!ypeof  llit-se  acute  diarrhi-al  diseases  tlicre  may  develop  verv-  marked 
•ini  puzzling  ner\'ou3  symptoms.  The  convulsions  of  the  onset  have  Iteen 
*?"Kcii  nf.  Later  in  the  course  and  usually  after  the  subsidence  of  the 
'■'Zh  (ptnperature  there  may  develop  the  condition  to  which  the  name 
HTiivphaloid  or  spurious  hydrocephalus  has  been  given.  The 
"ntanri  is  depressed,  the  eyes  are  sunken,  thr  head  is  drawn  back,  (he 
PjJlwis  irregular  or  intermittent,  the  respiration  is  irregular  and  may  be 
'miif, Stokes,  and  i\w  patient  is  restless  and  irritable  or  very  stupid, 
inuting  no  desire  for  food  and  rousing  only  fn>m  thirst.  The  picture 
^"irry  sui^':stjvc  of  a  meningitis.  I  have  seen  it  made  even  more  so 
ojf  tlip  presence  of  strabismus  and  a  slow  pulse  in  addition  to  the  symp- 
Hlrt'itily  named-  With  improvement  in  the  diarrheal  ccmdition  these 
inis  regularly  subside.  The  explanation  of  these  nervous  symptoms 
"Mwai  variously  given.    It  Ls  known  that  meningitis  is  ejctremcly  rare 

Iwse  rases,  and  various  other  explanations  have  been  offered,  such 

»T«bral  anemia  or  edema,  thrombosis  of  the  cerebral  sinuses,  or 
^'''TQia.     Of  the  cerebral  conditions  named  it  is  only  necessary  to  say 
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tlml  thi^'v  ure  not  fi>un(l  wilh  any  regularity  in  asj5ociation  with  1 
symptom^i  nientioneil  and  are  seen  in  other  instanecs  ^vithout  them, 
that  one  cannut  lux'ept  any  )*f  tlieni  a.^  a  satisfacton*  explanation, 
has  been  already  nutci!  thai  true  nephritis  in  very  rarely  seen  iji  tli 
eases;  in  fact,  that  we  see  no  more  rlejjeneration  nf  the  kidney  tlwin 
seen  in  any  other  acute  disease.      Uremia  cannot  therefore  be  regan 
as  probable.    ^leningitis  is  one  of  the  very  rarest  eomplit-ations  found 
autopsy  in  these  diarrheal  eontlitions.    1  have  seen  it  in  but  one  instari 
In  any  ease  tht*  question  can   nsnally  now  be  settled  by  the  re.sults 
Innibiir  puncture.     In  the  failure  of  these  various  explanations  we 
for  the  present  compelled  to  full  back  upon  the  hypothe'sis  that  th 
nervous  symptoms   are   produced   by  the  influence  of  toxins  on 
nervous  sysleui. 

Diagnosis. — The  diagnosis  of  an  ileocolitis  is  usually  not  diffie 
Under  acute  j^Jistric  or  intestinal  Indigestion  and  acute  gastroenti 
inFei^tion  it  has  been  ])ointcd  out  that  a.  number  of  days'  obsen'ti.t 
may  be  rejjuired  to  fletenitine  the  pre^icncc  of  ileocoh'tis.  If  ta  an^ii 
these  causes  the  febrile  di.sturbauce  persists  for  a  week  or  more,  i 
thert*  is  a  diarrhea  with  luueus  and  bloofJ,  particularly  the  latter, 
the  stooU,  we  luay  be  quite  sure  that  organic  lesions  have  been  est 
llshed  and  that  the  easea  may  be  elas.sefl  ns  ileocolitis. 

The  <|Ucfltion  of  the  fMissibility  of  typhoid  fever  occasionallv  comes 
A  continued  temperature  of  the  typhoid  tyjK*  is  dccide<lly  unusual 
these  cases.  As  alreaily  noted,  after  the  acute  Ryujptom^  of  the  or 
have  passe;i  the  range  of  temperature  is  distinctly  lower  and  Dn 
irregular  than  \s  seen  in  typhoid.  Some  eases  do,  however^  show  ao 
tinned  fever  resembling  typhoid,  and  the  abdominal  distention  a 
diarrhea  a<ld  to  ihe  resen»l>hLnce.  The  absence  of  any  marked  enlar 
nient  of  the  spleen,  of  the  characteristic  niah,  and.  finally,  of  the  Wi- 
reaction^  enable  us  to  easily  exclude  typlioid  lu  any  .sitspicioas  ease, 
is  also  to  be  noted  that,  except  in  communities  wliere  typhoid  fevei 
rife  among  adults,  it  is  very  rarely  met  in  children  under  the  a^ 
five  years,  aurl  .still  in:ire  rarely  in  infants.  At  the  Seaside  Hospitjil 
St.  Johns  (ruild,  whem  children  .sufferinjj;  fniui  diarrheal  diseases  . 
sent  from  New  York  City,  among  several  hiitulreil  eases  treated  ev 
suunncr,  we  find  only  one  or  two  of  lyphoiil  fevrr.  In  Philadelphia  a 
<'tiii'a^>,  on  the  other  hand,  typhoid  is  much  more  frctjui-ntly  i-n 
uuiou^  infants  and  ehihiren. 

The  onset  of  inlus.susce[>tion  is  often  markotJ  bv  several  tnovement£ 
the  ImweLs  eoutairntit;  bli>od  and  mucus,  and  these  ca.ses  are  not  inl 
(pienlly  looked  upon  and  treated  its  ileocolitis.  The  aKsem^  of  fe\ 
the  severity  of  the  pain,  the  absence  of  fecal  matter  from  the  stools  nl 
tiie  lirst  movement  or  two,  and  the  presence  of  an  abilomiiud  limiorouj 
to  r4*uder  diffen'ntiation  easy,  when  the  possibility  of  confusion  is  i 
bercil. 

Prognosis.— This  depends  upon  the  a^e  of  the  patient.  lu.s  pr 
pencral  conilition.  the  severity  of  the  attack,  anil   the  promptness 
pnjper  ireatnient*     In  infants  under  the  age  of  six  inontks,  even  a  lO 
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\ie  fatiil.     In  oliltTt'liililri-n  who  . 


(1 


Aiiar-k  of  ileorolitis  miiv  lie  latiil.     in  olilt'rt'liililri-n  wlio  arp  in  j^ockI  ron- 

liition  and  t\rv  projKrlv  liaiiclk'il,  t}if  progriasis  is  g(j(iiJ,  iinlf.ss  tlie  onset 

of  the  dis^'a.se  he  very  severe.    The  psemlomeniliranous  i]ili:iminaiion  is 

wry  likely  to  result  ftitallvt  even  m  the  Htroiip^.     In  nmriuitie  or  delnli- 

tntetl  ohiltireii,  whatcviT  the  ago,  an  attack  *>f  ik^^eotitis  is  wry  likely  to 

W  ftitjil.    A.S  alrt'rtdy  jxiinic*!  unt,  it  is  surprisinj^  to  iind  hnw  slight  the 

Ic^iotLs  an*  in  many  uf  the.se  irnniiuil  ijifecfioiis.     Prompt  treatriieiU  is 

<if  impdrlunee  In  any  riLse.     Espeeially  in  dispensary  and  ho-spitid  prae- 

lin*  we  see  nnniil>ers  of  cases  whieh  have  iM'en  ne^ledcil   in  Hte  early 

sta^jjes  and  have  been  allowt^]  to  (levelop  u  condition  fprolmblv  of  u!eeT&- 

ti*>ri)  fmm  whieh  reeovery  Ls  either  very  diffituU  or  iinpos.slhle,  when 

[m>t»**r  eurf  in  the  hepiiniin^  woiilil  ntn|neHtioiial>ly  have  deterniiiie<l  a 

ipnre  satisfiietory  n^snlt.     When  nieeratitm  ha.s  taken  i>laee,  rct'overy  is 

imi  rtrily  delayed,  hnt  (ii  inany  eases  reiulereij  very  douhtful. 

TTMtment.    PrDphiflaxi-a, — Tliis  does  not  <i\t]'rv  from  the  [iropliyluxis 

»oT  iiii>  of  (lie  |;astrie  or  enterie  infeetiona  previously  tlealt  with.  The 
mast  irafiortant  [>olnt  with  n^lation  to  this  particular  di.'^order  Is  to 
rmpha-iizo  the  nc<'es.sitv  and  ailvaiita^e  of  early  treatment.  If  parents 
iTjuUl  iM'biu^Ut  that  an V  diarrheal  di-sease,  in  the  summer  especially » is  of 
pTejil  (liuig(^runil  eould  U'  imhu'e^l  to  pat  llieise  cases  iitider  proper  care 

tattbfvcty  Ije^'inninjj,  the  mortality  could  thuhndjletlly  l>e  j^really  reduce<!. 
Vtrnrral. — This  must  be  earrieil  out  on  the  line.s  laid  down  for  aente 
pistfwiUeric  infections   (p,  232). 

Weliogin  treatment  by  thortjughly  clearing  the  stomach  nmi  intestinal 
tnipi,  by  washinp  the  ,sti>maeh  and  colon  wirh  normal  salt  iiohition,  and 

tpvini;  a  purge  of  ealoinel  or  c:Lstor  oil.      We  cut  olT  milk  fe<ilin^  until 
a*^ile5_v^nptolll.s  of  the  onset  have  siihsitled  and  the  intrstinjd  traet  hjus 
liiwl  sunn*  rest.     We  then  use  a  small  ipnintitv  of  whey,  harlev-watcr, 
bfotli,  U'ef-juice,  allnunen-u-ater,  or  one  of  the  malte<i  foods,  nudted  or 
cpTi'wl  milk,  as  a  snhstilitte  for  tniSk-     We  control  the  temperature  by 
baths  fjT  hy  wjishin^  out  the  colon.     After  the  subsidence  of  the  acnle 
"vraploinA  we  JK'^in  rlie  ariminislratioii  of  milk  in  small  t|uantities  and 
m  [[time  mixtures.    We  treat  the  colitis  by  washing  the  colon  not  oftentr 
^m      than  oiire  or  twice  in  twenty-four  hours,  anil  by  astrin^'cnf  inji'ctions 
H     Ifip.ol).    We  ;;ive -Stimulants  jus  n^qnired.     Other  n:edieation  is  limited 
H     lii  ihc  use  of  some  intestinal  antiseptic. 

^^  '/i/yiVfin*.— The  ginieral  eari'  of  these  patients  is  nf  more  importance 
^m  nail  usual,  l>eeause  the  diaea-se  i.s  likely  to  l>e  protracted  and  every 
^"  Mrtor  infliifueinf;  the  general  health  shouhl  be  atlernled  to.  Removal 
iPorntWiity  Hof  thefitNt  importan<'e.  The  patients  sIhvuM  be  kept  In  the 
^'»tn- until  the  summer  is  over  Ut^tuni  to  the  city  iluriiip  the  summer 
w  rcjjTjiarly  followed  by  relapse.  Every  summer  n  nu»d)er  of  children 
piitronvalesclng  from  an  ileocolitis  arc  taken  from  the  Seaside  Hospital 
'►yinipatient  parents  and  brought  back  to  New  ^'ork.  The  result  la 
qtiitr' rcifiilarly  a  fatal  relapse.  The  ilatly  bathing,  prompt  chau^'e  of 
si  diapers,  rest  in  bed,  an<l  f^uiet  are  essential.  Xs  ITolt  says,  the 
MloU'tter  if  treated  sepanifely  than  in  hospitals.  If  treated  iit  hos- 
piials.  tin-  wards  should  lie  small  and  c*nntaiii  only  a  few  beds. 
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Dietetic,— T\\t  tiietetic  manajtferaent  of  these  cases  presents  the  nrioal 
tlifii(.'ii[L  (jroblems  in  infant  feetJing.  In  my  opinion,  whey  is  generally 
better  taken  and  borne  than  any  other  suixstitutc  for  milk.  The  tpjan- 
tity  of  feeding  iin*!  the  hours  mast  be  rejfulatt^I,  as  <lireete(I  un  p.  i.'l^t, 
for  jEjjLstnietiterie  infection.  Then'  b  no  rule  by  whirh  we  cmi  tell  whaj 
f<x>d  Ls  best  to  give.  We  may  be  obliged  to  try  tievera!  tn  sueeession  l»pfc>rt 
we  linil  one  that  the  patient  will  take.  Some  infants  n-fuse  fintd  alto- 
gether, and  it  is  tfien  iie<v.ssury  to  fet'd  by  j^aviige.  After  the  a<'Ut»'  syin|> 
toni-s  of  the  first  few  days  have  passed,  milk  may  hv  tried  in  aniall  4Uaig 


Flu.  iJl 


JUtftllodor  itHsbing  oui  the  coiuii,  tshuwiiis  tliu  j>us)ti>inn  f>f  Uib  ctillr)  aud  tlm  ticiKltL  "i  tlxt  [ir^vn-mr. 

titles  rind  well  diliite<I.  In  (lie  eases  in  which  the  fever  continnes  hitrh, 
milk  must  be  withheld  imtil  the  tern|H*rature  subsides.  If  the  patient 
is  tftking  whey,  barley-water,  or  other  aeecptable  tUluent  for  a  niillt 
misture,  the  niilk  may  be  atidec]  to  this  very  gr.idnally,  a  teaspooiiful  to 
the  feeiling  m  the  beginning.  If  milk  alone  is  tried,  it  should  be  given 
in  a  miYttirp  containing  not  more  than  2  per  cent,  fat,  r>  per  e<-nt.  sugartj 
and  1  piT  cent,  proteid-  PeptoniKatinn  of  the  milk  Is  often  of  advanta^re' 
for  a  time,  but  shunld  not  be  long  continue*!.  When  milk  h  once  iK-giin, 
the  strength  of  the  niixturi'  mu?st  be  ven*  slowly  increased.    Usualtv  a 
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rinised  cereal  diluent  inrreasea  t!ie  digestibility  of  railk.  and  shouUI 
\ie  tried  as  the  first  siiljstilutt'  for  peptonizjition.  Relapses  iire  rre<[ijent> 
ami  refjiiire  again  the  mltninistrution  of  calomel  ar  eostor  oil  and  return 
tu  weaker  ft*thiig. 

L€»caL—A&  the  colon  is  the  part  raast  involved  in  the  inftaiiimatory 
|irt>r'<'ss,  local  treatment  h  of  cspct-ial  value.  In  the  early  stages  iiTiga- 
\m%  of  the  colon  shouhl  Ix*  en][»loypd,  rare  heinf^  taken  that  tlio  water 
h  rarried  as  hig"h  as  p(i.ssi!>le  into  thi^  colon  and  a  siifheient  <|iiaiitity  of 
fluid  used  to  thoroughly  i-Jeanse  it  (iLsiially  a  gallon).  Sitcli  irrigation, 
ffhiH)  should  be  of  normal  salt  -solntiou,  4  ^m.  to  500  c.e.  (1  ilraehm  to 
the  pintj,  may  be  repoatttl  twice  daily  in  the  beginning,  later  once  a  day 

once  in  two  days.  During  the  acute  uta^c  the  water,shonld  Ik."  Uf*eil  at 
lleinp<*ruliire  of  iis^  F.  Bleeding  is  rarely  .-^uHicient  to  lead  one  to  hesitate 
ID  the  tise  of  the  irrigaliotu    So  long  as  the  reservoir  is  not  more  tlian 

0  or  (hrei-  feet  above  the  level  of  the  patient's  body,  no  4langer  need  be 
^ruliended  from  the  pressure  of  the  irrigating  fluid  (Fig,  51),     During 

le  ai'uie  sta^'  llie  irrigation  may  Iw  foJIowcfl  by  the  injection  of  from 

1  ffi  11*0  r.c.  (2  to  4  ounces)  of  starch-waler  contahiing  opinm  for  the 
icf  of  pain  and  tenesmus.     For  an  infant  under  one  year  0,<Xi  c.v, 

1  drop)  of  the  tinctnrc,  and  in  the  second  year  0.12  e.c.  (2  drops)  of 
thi'  tincture,  may  l>e  given  every  five  or  six  hours  in  this  way  to  keep  the 
^tient  comforirtljte.      If    the   tene.smu,s  is  .severe-  0.015  to  0.030  gm. 
'i  to  i  grwinj  of  cocaine  may  Im^  given  in  a  suppository. 

.Kftcr  the  anhsidenee  of  the  aeutr  symptoms,  astringent  enemata  may 
I*  used.  'ITie  l>est  are  the  fluid  extract  of  hflmamelis,  4  c.c,  (I  drachra) 
In  .tOO  c.c.  (I  pint),  or  tannic  acid.  2  gm.  (I  drachm)  to  the  pint  of 
walfT.    Sn**h  enemata  may  be  used  once  or  twice  daily, 

Mnlinnftl. — It  is  very  fknibtful  whether  antisepti<'s given  by  mouth  are 
"f«ayHervire  in  this  condition,  but  bismuth  or  salol  are  t|uite  regularly 
xivca.  Bismuth  should  be  given  in  quantities  of  at  lea.st  S  gm.  (2 
dr»«4inwi  in  the  twenty-four  hours.  Salol  may  l>e  given  in  0.12  to  0.24 
pn.  (2  to  4  grains)  tioscs  everv  four  hours.     (See  fomiuke,  p.  235.) 

Slitntilnnts  are  quite  regularly  reijuirvd,  and  we  rely  mainly  upon 
jiK-oKdl  givt^n  OA  directed  on  page  236. 

*)piiun  may  be  given  by  mouth  for  the  same  indication*  and  in  the 
fwujif  ilosage  a.'^  for  gastroenteric  infection, 

Ifi  tiny  eitse  wc  must  rely  more  upon  the  general  care,  diet,  and  local 
^'wlinent  than  the  medication  for  cure. 


CHRONIC  ILEOCOLITIS. 

'iiroiiip  ileocolitis  is  a  common  cause  of  chronic  diarrhea  in  infants, 
'^'lis^tva  not  infrequently  in  older  chiklren. 

Etiology. — Thw  condititvn   Is   regularly   the  secjuel   of  one  or  more 
^itUi'ks  of  acute  ileocolitis.     The  cases  are  seen  most  often  in  the  fall 
|ig  infants  tir  ehiklren  w'ho  have  suffered  severely  from  acute  ileo- 
*mk  hut  have  survived  the  avmimer.     The  etiology  of  the  chronic 
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affection  lie^,  thcrrforo,  in  tht*  causes  that  expite  the  acute  inflammation: 

bail  hygiene,  iinpr<>]>i'r  f4>oii,  etc.     Tlu-ir  can  be  little  doulit  tlial  the 
factors  which  are  opralivc  in  proihiciti^  chronic  intestinal  inili^stion 

may  also,  wlicn    k>]ig  continued,  de- 
velop H  clironic  ilcucnlitis. 

\'arious  acute  diseases  uiay  alsti  lie 
fnllowcd  iiv  chronic  colilis,  cspwially 
measles,  scarlet  fever,  lolmrpncunjonia 
and  typhdid  fever. 

Tlie  ^rcat  mujnrity  of  the  cases 
iinist  Ijc  in  the  enil  n.'ftTrctl  (o  Intel 
Jiy^ienc  nn<l  Imd  fooit.  The  cases  are 
Cfjrnnion  under  the  aj»e  of  two  years; 
after  tfint  age  tluH'  Ijccome  .steadily 
les.s  frctpjcni,  l»ut  art"  in  sonic  in.stan(x»s 
chronic.  Colitis  is  seen  up  to  the  agr 
of  ten  years. 

Pathology. — Often  the  gross  appear- 
ances of  the  iiitc>ttinc  iu  tln*sr  cases  \a 
very  di^apjHjiiitiii^.  It  ni:iv  tfjok  al- 
most, if  no»  (|iiite,  normal.  'Flic  lesjoa*? 
are  u:^ually  litniteii  to  the  njlon  and  the 
adjacent  part  of  the  ileum.  It  h  rare 
fur  ch;m<;i-_s  to  lie  found  in  the  upper 
[KirC  of  thf  small  inlestiite.  The  lym- 
|>h(»id  tissne  of  tile  colon  and  Jower 
ileum  is  ^'ncralty  enlarged,  and  round 
ahout  the  mouths  of  the  solitary  folli- 
cles in  the  eolnri  iherc  U  s<juie  dark 
piguientati(>n.  while  (he  mucous  meni 
Iirane,  as  a  \vhole,  i-s  of  a  grayish  line, 
giving  to  the  surface  the  'Vut-lK^anl" 
upi^'iiraru'c  (Fig.  52).  The  wall  of  the 
gut  miiy  ser'in  thickened  in  some  casi^s, 
thinned  in  ofhi-rs.  There  may  l>e 
uleei>i>  either  of  the  catarrhal  or  folHc- 
ular  typ<s  hut  they  are  quite  infre- 
C|ucnt,  caries  with  ulceration  usunlk 
proving  fatal  l>efi>it^  ihe  eondition  has 
l)erome  chninic.  The  catarrhal  ulecr 
ution  is  mrm^  fre<juetit  than  the  follie- 
ular  for  like  reason.  In  thb  ca.se  the 
ulcers  are  ver>'  superficial  and*  «3 
Eastaee  Smith  olwerves,  are  l»est  seen 
hy  looking  ohliquely  on  the  surface. 
They  may  l>e  on  the  summits  of  the  longitudinal  folds,  when  ihey  are 
long  and  sinuous,  or  between  thrm,  when  they  are  small  ami  n^iund. 
In  ran-  uislances  *ysLs  tnav  be  found  in  the  mucous  memliranc. 


Chrotitr'  roninilAF  oolitic;  iM->]IUr7  foMU^Ic^ 
eiilArffi'd  Hinl  (i^ijnieivlfJ ;  occurioiiiil  B%ht 
cicavuLlQn  uf  the  folltclts. 
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i^Iirroscopicaily  there  is  an  inhltrfittfin  ot  hoth  murosu  ninJ  snhmucosa 

^-ith  small  mund  rolls,  with  (ie^trndion  of  iiiiitiy  of  tin-  luhiites  of  the 

uiiu*ous  lueiiifjrmif  due  to  i.'ornpresHi(in.     In  torig-stfindin^  citsi's  there 

jniiv  l»e  u  t'onsideruhie  furmtition  of  connective  tis,siK'.     I'lieae  cliflii^s 

art*  not  continuous,  but  are  scattered  in  patehes  through  the  wiill.    The 

nii^eiitf fi*'  lymph  nodes  are  swollen  and  sliow  excessive  rell  pntliferalion. 

'llic  ttsscieiate<I  lesions  are  foiuttl  most  i-e^iilarly  in  tlie  liinji;s,  either 

in  hvpiRitatie  congestion  or  eonsolifhitiou,  or  its  a  hron^-hopncMnionia, 

M'lu"^''  I'luinges  are  n^gulurly  found  in  the  lower  and  pasterior  piirts^  tiic 

■  atiii^iiiT  parts  being  pale  and  blooillesa. 

BjnptomatologT. — In  whatewr  wuy  e.stal>liyhe<l  llie  e.stientinl  sym]>- 
luiii  nf  rhn»iiie  ileiK'ulitis  is  diiirrliea.  In  the  early  stages  (he  stools 
Hiav  iTstTiiljle  those  of  ii  rhronie  intestinal  indijtjrstion,     'J'hey  may  be 

•  abumlant,  piiltaeeous^  lumpy  with  a  little  mueiis,  or  grumtius  and  more 
like  ptiH.  (iradually  they  lose  their  consistency,  become  thinner,  nn>re 
fnNjiinil,  and  contain  more  muctis  aiul  undigested  foo*!.  The  number 
vjiric^i  gri-atly;  in  sotiie  case?*  nut  more  than  live  or  si.\  a  davi  in  others 
iIhtp  ni:i,y  Ik*  jls  maTiy  as  twenty  in  twenty-four  hours. 

'ITip  ojlor  varies  from  gray  or  green  to  dirty  brown.  The  constant 
features  are  the  presence  of  mucus  in  f]uantity  ami  undigested  foot). 

Thf  more  fpe<|i]ent  and  vvaterv'  the  stools  become,  the  less  apparent  are 
thfSf  fhiiraelers.  but  they  an^  practically  constant.  When  the  stools 
an'fcw  ia  numlicr  it  is  ipiite  evident  that  they  consist  largely  of  mucus. 

kUI'Kxl  amy  l>e  found  in  the  pitssages,  but  rarely,  even  in  eonilitions 
where  iilferation  is  present  \Vilh  this  ehroide  diarrhea  there  are  (he 
otiier  symptoms  which  belong  to  chronic  digestive  disturbances,  The 
iliildft*n  are  irritable  and  [w^evish,  as  a  rule,  when  they  suffer  from 
fli»iiil(tK,r  and  colic;  but  in  other  cases  where  they  are  free  from  paiu 
tiny  art'  singularlv  placid  and  listless.  \'omiting  ucciii^;  but  rarely. 
FuftI  w  usually  taken  eagerly.    The  abdomen  may  lie  distended,  hut  is 

I  raHv  tender*  ami  is  often  retracted.     The  walls  become  thin  and  may 
^Iwjw  tin-  veins  prominently;  but  the  veins  are  not  dilatcij,    Alwut  the 
RffliuJa  and  buttocks  there  may  be  consiilera1>!e  redness,  or  even  ulcer- 
atimis  frf>m  the  irritation  of  the  discharges.    The  other  sym]>toms  ai-e 
liwfipof  marasmas  or  malnutrition-    The  fontanel,  if  ojien.  is  depressed. 
jVtonp]*'  is  coated  in  some  eases;  in  others  re<l  and  glaztnL    The  skin 
'*  "iviially  of  a  peculiar  muddy  hue;  the  mucous  membranes  are  pale  and 
wipniic.  The  facial  appearftnee  gives  the  lia!>v  the  wizenei!  hmk  of  a  lilllc 
^^  "Hitnari,    ('[xin  the  rest  of  the  body  the  skin  hangs  in  f<ilds  with  almost  no 
B  f^iilRneous  f«t  and  little  mnscle  beneath  ii.    The  patients  may  inerejvse 
"  m  flttlurc,  but  dn  not  gain  in  weight.     Eustace  Smith  states  that  in  this 
"^fwliliim  rifutilion  may  t>e  continual  in  a  normal  manner.    The  tciuper- 
ntiifT-isnot  elevate*!  and  Ls  fpiite  regularly  subnormal,  sometimes  falling 
*^  Was  9o*  F.  in  the  mornings.   J.  T^wis  Smith  use*!  always  to  say  that 
"i^fli  wibnorma)  temperature  was  a  sure  sign  of  approaching  demise, 
l^lhe  late  stages  e^Iema  nf  the  hands  atui  U^t,  grailually  becoming  more 
rfi*THl,  may  l>e  seen  without  albuminuria.     The  urine  usually  shows 
''''abiiunnuhiics  of  mi[M>rtanee.    The  circulation  is  poor  and  the  hands 
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and  feel  are  regularly  cold ;  the  pulae  is  weak.    The  respiration  is  feeble 
and  shallow.    The  eyes  are  usually  dear  and  bright. 

In  such  condition  an  infant  may  linger  for  weeks  or  months  and  then 
begin  to  slowly  improve.  The  diarrhea  lesHens,  the  stools  beeonie  more 
nonnal  in  consLsteney,  and  the  infiint  begins  to  show  some  animation, 
Ru-staee  Smith  makes  the  eurioua  obsen*ation  that  the  return  of  tears 
Ls  of  favorable  signifieanee.  The  weight  may  begin  to  show  a  piiin  and 
very  slowly  the  Infant  makes  progress.  In  any  event  the  progress  is  very 
slow  antl  relapses  are  fret)uent.  It  Is  generally  several  year^  before  A 
child  returna  to  normal  and  many  of  the^e  children  show  the  evidenee» 
of  their  loss  all  thn>ugh  ehildhood. 

In  most  case.**  strength  is  lost  grathmlly  until  death  ensues  from 
exhaustion,  or  from  a  eomplieating  broneiiitLs  or  bronchopneumonia. 
The  duration  of  the  disease  Is  from  two  montlis  to  a  year.  Hoh  says  that 
very  few  of  the  cast»*  survive  after  four  montlbi. 

Diagnoaia.— The  prol>lcm  in  this  relation  Ls  to  determine  whether  the 
intestinal  lesions  themselves  are  .sufficient  to  account  for  the  eonditioa 
or  whether  there  is  some  underlying  constitutional  diseaite.  Rickets  and 
syphilis  have  such  chaTacterlstic  sign.s  that  they  can  be  easily  recognized 
and  excluded  upon  the  re'jult*  of  the  physical  examination.  Thi? 
greatest  difficulty  Ls  to  exclude  tubereulosis.  It  has  become  so  common 
to  speak  of  these  cases  a-s  consumption  of  the  bowels  that  a  misleading 
conception  of  them  has  become  <|uite  general.  As  a  matter  of  fact  very 
few  of  these  ca.se.s  are  tuberculous,  yet  from  time  to  time  we  finti  tulxT- 
cutosis  present  in  cases  in  which  it  ha^l  not  l>een  suspected.  Tuberculosis 
Is  certainly  more  common  in  children  in  hospitals  or  aaylum-s  than  in 
general  practice.  It  is  to  be  con,si<!ered  carefully  in  cases  M-ith  a  tiilwr^ 
eulou-s  family  history.  The  presence  of  pulraonarj'  consolidation  is  of 
some  importance.  If  this  involvement  Ls  in  the  posterior  and  lower 
parts  of  the  chest,  it  may  be  either  tuberculous  or  simple  broncho- 
pneumonia. If  the  consolidation  ia  anterior,  it  is  almost  surely  tubeiv 
culous  (Holt).  In  any  case  of  pulmonan'  involvement  it  may  he  possible 
by  using  a  cotton  swab  to  secure  some  of  the  sputum  from  the  phar\-nx 
and  determine  the  presence  of  tubercle  bacilli.  In  the  tulwrculous  oases 
the  abdomen  is  more  likely  to  be  distended  and  enlarged  mesenteric 
lymph  nodes  may  be  felt.  In  some  instances  tubercle  bacilli  may  Iw 
found  in  the  mucus  of  the  intestinal  thscharges.  The  pre^sence  of  bluwi 
in  the  stools  is  rare  in  any  ca.se  and  Ls  not  dLsfinctive. 

Pro^o&ia. — The  age  uf  the  patient,  the  surroundings,  and  (he  severity 
of  the  diarrhea  are  the  principal  fa(*tors  in  determining  the  prognosU.  < 
Infants  under  the  age  of  six  months  regularly  do  batlly.  The  prospect 
for  those  in  hospitals  or  asylums  b.  decidct^ly  poorer  than  for  those  in 
private  families.  Ability  to  command  favoralde  surroundings,  to  secure 
good  nursing,  and  to  carry  out  the  various  details  of  care  and  feeding 
IS  of  great  importance.  The  severity  of  the  disease  depemls  lai^ly  upon 
the  presence  or  absence  of  ulceration.  There  are  no  decisive  symptoms 
of  the  presence  of  ulcers.  They  are  most  likely  to  be  present  in  those 
who  have  had  repeated  attacks  of  acute  ileocolitis.    The  more  protracted 
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ae  case  and  the  more  severe  the  iliarrhea  the  greater  likelihood  that 
there  are  ulcers.    The  older  the  vWiU\  the  bolter  the  proapeet  of  recoverv, 

esperialjy  if  tlie  L-onditions  are  fai'oraMe  for  careful  systematic  treatmettt. 
Treatment,     i/yr^rfni'^.^Frtsh  air  with  protection  from  exposure  to 

coW  are  of  prime  importance.    Diiiing  the  summer  such  eases  must  be 

Vept  out  of  the  citie-s.  lu  the  full  or  winter  the  siek-room  should  be  kept 
as  nearly  as  pos-slble  at  a  temperature  of  liS"  lo  70°  F.  and  yet  be  well 
xTitlilaiec;],  p'or  thl^i  purpose  an  ojien  fire  Ls  purticuhirly  desirable.  Two 
rooHK  should  U-  used  in  order  to  secure  pn.>p4T  airing  and  cleaning 
without  e^tpoHUre  to  the  patient.  Great  care  should  be  taken*in  bathing 
not  to  chili  the  patient.  In  bad  cases  Kustaee  Smitli  advises  a  batli  of 
one  minute  in  hot  .soapsu*!s,  ur  in  extreme  cases  he  forbids  bnlhing 
iillft^^tlk^r,  except  local  sponginjj  after  cacli  stool,  A  Hanm'l  binder 
shoulii  be  worn  constantly  am]  the  feet  proteetetl  by  woollen  stockings. 
It  u  nwessan'  to  keep  the  feet  warm  in  all  cases,  and  where  this  cannot 
y  accomplished  otherwise  a  hot^water  iKJttle  should  be  kept  at  the 
fm.  Prompt  chanjjing  antl  removal  of  soiled  diapei:s  are  neces^sary. 
The  buttocks  and  genitals  should  be  carefully  cleansed  after  eai-h  stool 
wifi  then  thoroughly  dustetJ  witli  a  good  toilet  powder  to  prevent  irritation 
or  ulceration. 

Dietetic. — Upon  the  proper  management  of  the  diet  in  these  cases 
thebopeof  success  in  treatment  mainly  depcn*ls.  The  guiding  principle 
IS  to  give  aderpiate  noumhment  in  such  fonn  as  to  leave  the  smallest 
[Wfiaibie  rcsitiuc  to  irritate  the  inflame<l  ileum  imd  colon.  Farinaceous 
rintda  must  he  cut  out  altogether  or  re*kiced  to  a  minimum.  The  pro- 
portions of  lM>th  fat  and  protcid  must  be  greatly  reduced  to  meet  the 
*fakpned  digestive  power  of  the  infant.  The  best  materials  for  food  in  the 
•^rlystages  are  whey,  weak  veal-brolh  or  chicken-broth,  aud  biirley-v^ater, 
(iw  list  being  the  one  form  of  farinaceous  fi>od  which  st»ems  to  be  well 
winie  in  these  causes;  it  may  be  dextrinisied  with  advantage.  These 
foods  must  be  given  in  small  quantities,  at  intervals  of  not  less  than  two 
wNirs.  In  the  first  year  of  life,  as  a  ride,  not  nn>re  than  six  or  seven 
'<^linp  should  l>e  alloweil  in  twenty-fonr  hours;  in  the  second  year  five 
Minpi  are  sufficient.  At  tlie  outset  the  amount  allowed  at  one  feeding 
TOlfi  not  l>e  more  than  half  of  what  the  age  would  warrant.  Only  as 
'i"*  <li|5estion  improves  should  the  quantities  be  increasetl.  Any  of  the 
ii>o<U  rtromniended  for  the  later  stages  of  acute  ileocolitis  may  Ix"  trietl. 
:VfltTa  week  or  two  upon  these  verv  dilute  fomis,  if  intprovement  has 
"^'"1,  peptonized  milk  may  l>e  tried.  The  |jeptonization  should  be 
ftwnplete  at  fitst  and  the  milk  may  l>e  a<ldcd  in  small  quantities  to  the 

I^npy  ur  Imrley-water,  or  given  by  itself.  The  peptonization  may  then 
*  gradually  reducerh  In  .some  cases  fat  cannot  l>e  digeste<J  and  it  is 
■"^iiry  to  use  skimmed  milk, 
'frtnl  or  malted  milk  may  also  l>e  given.  Scrape(]  beef  is  often  well 
TOmi'  by  pntients  over  a  year  in  iige.  The  reason  for  employing  such  a 
^umlxT  of  fooils  is  that  a  certain  Tariety  is  necessary  and  a  mixed  diet 
'^  Inurid  to  agree  better  than  a  more  mnnotonoiis  one.  ThiB,  as  a  tliet 
'**faninp-TaonthsK*ld  infant,  beginning  to  gradually  return  to  milk  f«KKb 
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Eastfit'e  Smith  rucoinmencls  tlie  following:  First  mral:  One  tea-spoonfn 
of  Melliti's  food  (lissulvetl  in  four  uunofs  of  stt-rilizwl  milk  ami  barley 
water,  (.hjiuiI  parb\  Second  meat:  Four  oti!i<-f-S  of  Vful-bnjlli  uf  iHi 
stPtMi^th  of  a  pound  of  meat  to  tlir  pint  of  broth.  Third  vifol:  Fnu; 
omu'es  of  whey,  roiitaininj^f  it  des.st"rLs|»oonfiil  (jf  enpain.  Fourth  m^ 
The  unboiled  yolk  of  one  ej;^,  ptain  or  beuten  up  whh  a  tnblfHpoonfiil  o 
cinntimon-wattT,  a  little  white  siigur,  and  ten  dmps  of  brandy.  Fifti 
meal:  Same  as  the  first. 

AVlien  oiK'e  we  have  siicreCLled  in  getting  an  Infant  to  digest  suffieicn 
food  to  maintain  nonrishrncni.  we  can  iLsniiliy  by  grmJual  incTfa.s« 
secure  ft  slow  ^itn.  In  the  enrly  stages  we  may  l>e  sntisfi4'il  to  avoid  lo^a 
if  m\\\'  we  eim  see  a  j^ra-dual  imprtjvement  in  the  .stools.  Kfforts  to  hajitei 
fjain  in  weiglit  only  t<M)  often  result  in  **vertaxing  a  weakened  dt^^tiol 
and  inerejLsinjj  the  syinjitoms.  '! 

Local. — This  shouhl  be  riirrieil  nut  ivs  directed  under  acute  ileoenlitia 
The  colonic  irrigation  may  Im'  rarrieil  out  once  a  day  at  first;  later  evci^ 
other  ilay.  The  astringent  eneniata  slntuld  Ik*  of  .si'rv'iee  used  in  th| 
same  way.  Pain  and  tene^smiiN  may  requiR*  (he  use  of  st'^lativc  sopprisii 
tories.  Prohi]ise  of  the  reetiini,  when  it  oeeiirs,  is  protkurd  bv  ill) 
relaxation  of  the  tissues  and  the  straininj^.  The  treatment  of  the  dtafi 
rhea  anfl  the  Jistrin<5ent  enemata  are  usually  sufficient. 

Mtdlnnal, — Meilieiue^  are  of  peculiarly  little  sers'iee  in  this  affprtion; 
In  bci^inriin^  tn^attncnt  or  with  any  increase  in  the  symptoms,  a  full  dam 
of  CH-storoil,  4  c.f,  (I  ilnieliin),forarbild  utidpraypar;  8c.e.  (2  dra<>hins)| 
for  one  in  the  second  year;  or  calomel,  0.0C5  to  0.13  piu,  (1  to  2  graiiu] 
frjven  in  0.01  to  O.Uirj  ^m,  (J  or  \  ^rain)  doses  hourly,  may  be  given. 
KxcessivL'  peristal.sis  or  pain  may  Iw  (luK-kcd  by  occiLsional  <k>spH  oj 
opium,  tt.Ol  to  0.(1  IT)  wm  (\  to  \  i^rain)  of  Dover's  powder  or  0. (Ml  to  I  r.e, 
(10  to  15  minims)  of  pareu;onc  to  a  child  under  one  year,  Aiitifermeii- 
tative  or  antiseptic  tirnj^  l>y  mouth  have  very  little  effect.  BLsmutb 
may  l>c  given  in  the  manner  deseril>e<l  on  pa^''  23o.  It  is  of  no  use  tdl 
small  ilose:^,  and  uidess  some  detinite  eHift  can  be  shown  from  its  nsej 
it  had  lH',st  Im^  omitted. 

Stimulants  are  often  required  in  conditions  of  exhaustion.  AJeohal 
in  some  form  shouM  be  given  as  describetl  under  Acute  Ileocolitis. 
T^ater,  irt>n  and  arsenic  may  l>e  employed.  In  very  wasted  chihlren 
thoron^'h  rubl>in^^  with  .some  oil,  *>nce  daily,  spem.s  to  help  them.  CimI- 
liver  i*il  has  nt\  •^ptx-ial  a4lvan1nt,'<'  to  recuuimeiid  it  for  tins  pnrjtose,  and 
any  bland  oil  may  jiist  as  w^'Il  Ih-  us*'d,  i>r  cix'oa  buttir,  such  ils  is  regll* 
lariy  employol  by  masseurs.  It  13  doubtless  the  nd^bing  and  not  thtji 
oil  that  4loe.s  the  good. 


COLIC, 


^ 


This  scientifically  Inaeeurate  and  unsatisfactory'  term  serves  such  % 
useful  piir|Mise  in  practice  and  covers  so  well  a  miiltittule  of  nlKloniinal 
pains  tfiat  it  iMalTitains  its  place  in  our  meflieal  IhkjLs.  Under  the  tjTin 
"colic"  we  comprehend  «iny  sudden^  sUaq>  pain  referred  to  the  atMln- 


tfiSEASES  tfF  tXTESTI\'KS  I.V  LVFAXCV   A.VD  cnjLDUOQD     269 

has  already  Immui  mctitioiied  in  ronnixtioti  with  tlu'  section  on 

^xtifiHal  ft't-ding.    Any  of  (he  wciilo  inHiinimiVtury  iltsfaaei*  of  stomach, 

inte?itines,  appendix,  or  ^ny  nf  the  other  nhiloniinal  viscera  may  be 

^•fompanieti  by  stieh  pain,  but  in  eonimon  usage  these  arc  nut  con- 

sulere<l  under  this  hoiuliiig.    I  rt\striet  its  iLse  to  the  sudden,  ahar]>  pains 

due  to  disturbed  function  on  the  part  nf  the  stomaeli  or  intestine,  and 

ait*oTnpanied,  as  a  rule,  with  flatutem  e.     Even  in  this  more  htnitcd 

signiHeation,  eolic  Is  a  symptom,  nnt  a  di.seiL^o,  but  it  often  so  dominates 

the  sn-ne  as  to  demantl  eonsi^leration  by  itself,    Ciflie  i.s  mo.st  frequent 

in  the  early  weeks  of  life,  when  (he  aiiinentarv  traet  of  the  infant  is 

undertaking  work  which  \s  new  and  in  which  it  experiences  diflicuhy. 

hi  mast  itistam-cs  the  <JifHeui(y  lies  in  the  composition  of  the  f(Kxi;  in 

■    otiier  vastus  it  seems  to  be  an  inherent  hiek  of  ptjwer  in  tin'  digestive 

H    (irgrans  of  the  infant.     Cohc  may  be  seen  either  in  nurslings  or  in  the 

H    ttrtifit'ially   feil,   more  frtvpjently  in   the  latter.     The  most  n^asnnabie 

«planatit>n  of  the  oeeurrenee  of  pain  is  that»  by  n-a-son  either  of  the 

nimpwiliun  of  the  b>oil  or  weak  dij^-stive  poiver,  nr  both,  digestioii  is 

iin|MTfr('t   ami   fermentation   oceurs   W'ith   the   ]>roihiclion   of  f^a.s   and 

nsulting  distention  and  pain;  in  other  east^  it  may  Ik'  that  there  in  no 

p&  hut  a  local  ^pasm  of  the  intestine,  excited  by  the  presence  of  an 

irntatit. 

hi  most  cases,  either  in  niiralings  or  in  the  bottle-fed,  colic  i,'*  pro- 
(iuccil  Ity  an  excess  nf  proteids  in  the  food;  tlie  excess  neofi  not  be 
mttrkiti  to  pnxhice  colic  in  a  susceptible  child.  To  .some  en-scs  excess  of 
suifar,  particularly  of  canc-sugur,  may  be  responsible.  Excess  of  fat 
rart'ly  causes  colic, 

fhiTlftfidiriK  die  stomach,  feetlinfr  (no  frequently  or  with  great 
irre^ilaritv,  j^iving  cold  milk  and  the  like,  and  exposure  to  cold  may 
ill  otiicr  cases  l>e  pes[>onsible  for  the  di:iturbancc. 

Symptomatology.^Usually  the  symptoniij  come  on  witliin  five  or  ten 
tnii)iile5  afier  a  feeding.  The  baby  becomes  restless  and  fretful,  then 
li-piL-*  to  kick  imcasily,  Iw^nds  its  bixly  forward,  ami  Uie  legs  up,  and 
^n  vijjtmjusly  and  piteously.  The  face  is  at  firsl  *'onf;csled.  !nit  in 
wvcn- uttacks  it  soon  becomes  pale,  with  a  certain  bluciiessof  the  lips, 
yhclianiLs  and  feet  arc  usually  colder  than  nomml.  The  cmng  con- 
'iiui-s  fnra  few  mhnitcs.or  it  may  be  hours;  then  gas  is  raised  or  paj^sed. 
<*p  the  s[>:LHm  gradually  relaxes,  the  attack  [tasses  ofT.  These  attacks 
nwv  he  n>[>eated  after  each  feeiling,  or  only  occJLsionally.  Infants  arc 
J^'iiliarly  likely  to  suffer  fbiring  the  evening  and  night,  and  in  bad  cases 
ihf  cn-ing  i^  almost  inccs?tant.  Wlicu  intestinal  distention  is  the  cause 
oifiilic  tlic  symptoms  are  often  (tclaycd  for  an  hour  afk-r  feeding. 

nu'rulir  may  be  accompanied  with  other  synqHojns  of  an  indigestion, 
lM)Ufiit  vomiting,  diarrhea,  with  stools  green  and  containing  mucus, 
Jf  il  may  occur  in  babies  apparently  well  and  gaining  steadily,  In  the 
'pjwe  it  H  more  often  associated  with  constipation,  the  movements 
f<lr\\  hard,  and  lumpy.  The  attacks  of  colic  nsnally  persist  f(»r 
•"^b  or  months,  until  inippovemcnt  in  the  digestive  jwwer  or  mo4li- 
"^ti"!!  of  the  feeding  brings  relief.     Infants  suffering  from  chrunic 


270 


DISEASES  OF  THE  ALIMENTARY   TRACT 


gastric  or  intestinal  indigestion  frequently  have  attacks  of  culic  ihrDUgl 

out  the  course  of  their  ihsea.se. 

prophylastifi.— Ill  this  is  involved  all  tliat  pertains  to  the  proper  feed! 

of  infants.     In  the  ea.se  of  narsling.s  irregularity  of  feedhij^  in  the  ti 
few  weeks  is  often  the  eause  of  colic.    Clock-like  regularity  should 
enjoined.    Between  nursings  tlie  infants  should  he  kept  absolutely  i\\iv 
Analysis  of  the  breast  railk  may  show  irn^^gularities  which  can  be  co: 
reeled.     In  artificial  feeding  we  must  secure  the  proper  composition 
the  food,  the  regular  feedings  with  proper  f|uantities»  and  the  perfect 
ck*anlines3  of  even'  step  of  the  feeding  process, 

Tteatmftnt.— For  tlie  milder  attacks,  pepperminUwater.  2  to  4  e.c, 
(one-half  to  one  drachm),  is  a  househt»td  remeiJy  that  va  often  helpfuL 
0.30  to  0.60  c.c.  (five  to  ten  drops)  of  whiskey  or  gin  in  hot  water, 
will  often  suffice  if  the  peppennint  does  not  give  relief.  Heat  to  the. 
abdomen  and  extremities,  best  secured  by  letting  the  baby  He  upon  4 
hot-water  bottle  in  the  nurse'a  lap,  is  most  helpful.  If  these  fail,  or  the 
attack  \a  severe,  relief  can  most  surely  and  promptly  be  had  by  washing 
out  the  colon  with  wann  water.  Some  prefer  simply  giving  an  enema  of 
four  ounces  of  warm  water,  or  two  ounces  of  cool  water  and  one-half 
teaspoonfid  of  glycerin,  but  the  irrifjation  ia  more  prompt  and  effective. 
Care  should  always  be  taken  to  keep  the  feet  warm.  If  all  these  meas- 
ures fail,  the  pain  is  probably  due  to  spasmo^lie  action  and  opium  in 
some  form  will  l>e  required  for  relief.  Paregoric  may  be  given  ia 
O.fiO  c.e.  (ten-drop)  doses»  repealed  in  half  an  hour  if  neeessar\'.  The 
habitual  use  of  any  preparation  of  opium  for  the  relief  of  colic  should 
never  l>e  advised.  Starr  recommends  bromide  and  chloral  in  the 
following  form: 


ChlOTEl 

eyrupj 


l-Offin. 

0.6    " 

■.  ad    50.0  '■ 


(ST.  it!). 
(HT.  ?U1). 


^SeA 


&g. — i  ex.  (one  leftKiKKHirulJ  Tor  •.  Armt,  repualHl,  if  Decenary,  everr  hour  for  Uiive 

After  the  remission  of  the  atta<'k  t!ie  cause  of  it  should  be  sought, 
especially  in  the  feeding,  and  ctforLs  made  to  correct  any  irregulariticr*. 
It  may  be  nece.ssarj'  to  omit  one  or  two  feeflings  and  give  barlev-wali-r. 
Usually  with  care  the  ffe<|uency  of  the  attacks  can  he  tlecidedly  Icsaeneif, 
if  they  cannot  be  entirely  prevented,  ks  the  baby  grows  older  and 
digestive  |)OTver  increases^  the  frequency  of  attacks  tends  nattirally  to 
become  less. 


CHRONIC  INTESTINAL  INDIGESTION. 


Chronic  intestinal  indigestion  may  be  met  with  at  any  period  of 
infancy  or  chililhood,  but  it  is  particularly  common  from  the  sixth  month 
to  the  end  of  the  second  year. 

Etiology.— The  causation  of  this  condition  is  analogous  to  that  of 
chrouic  gastric  indigestion.    The  difficulty  may  arise  from  weak  intes- 
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tinal  digestive  power,  which  may  be  either  congenital  or  acquired,  or 
trom  overtaxinj^  or  iraproperly  uaiag  a  normal  intestine.  There  seems 
llulp  question  that  a  certain  number  of  infants  are  born  with  deficient 
liig^fsdve  power,  especially  with  respect  to  the  intestine,  but  in  many 
olht-r  <?usts  the  normal  digestive  power  h  lowered  as  the  result  of  con- 
alituiioiiiil  disease,  iniproper  care  or  unhygienic  surroundings,  over- 
crowding in  tenemeni  honaes,  bati  air,  and  Httle  sunlight.  In  any  of 
wftvs  a  child  may  be  rendered  unable  to  digest  proper  food,  and 

condition  develops  into  a  chronic  intestinal  disorder,  but  in  the  ^reat 
majimly  of  cases  the  cause  of  the  disturbance  is  to  lie  found  in  impropiT 
Imlir;^.  It  may  simply  !>e  ov^eeding  with  food  of  proper  composition; 
much  more  often  it  b  the  composition  of  the  food  which  is  at  fault.  In 
tiip  viisc  of  brea^^it-fed  children  the  fault  moat  often  lies  in  an  excess  of 
fjmteiJi  aoti  deficiency  of  fat.  In  some  instances  the  fat  may  l:>e  in 
aceiiii.  The  normal  inilk-suf^ar  never  seems  to  disturb,  even  when  in 
wcess.  In  the  artificially  fed  it  may  be  the  use  of  starcliy  foods,  which, 
being  imperfectly  digested,  undergo  fermentation  and  decomposition  in 
lie  mte;£tine.  ^luch  more  often  here,  also,  it  is  excess  in  the  proteid  con- 
slituente  of  the  foot!,  especially  if  cows'  niilk  is  being  used. 

Experience  constantly  impresses  u[ion  us  the  fact  that  no  matter  how 
modified  or  manipulated  the  casein  of  cows'  milk  Ls  radically  different 
from  the  protci<l  of  brea-st  milk^  that  it  cannot  be  taken  in  the  proportion 
of  the  proteid  of  the  latter,  and  that  even  in  minute  amounts  itii  <lige!S' 
tion  is  a  very  diiBcult  matter  for  some  children* 

In  any  of  the  ways  suggested  the  tax  put  upon  an  infant's  digestive 
Jifreci^  may  be  too  great  and  may  result  in  a  chronic  ilisturbance  of  the 
intwiinid  functions.  In  the  nature  of  things  the  stomach  may  he  in- 
vulvixl  m  the  <Iisturbance.  but,  if  so,  the  gasitric  symptoms  are  limited 
to  i)(Ta.sic»nal  vomiting.  The  intestinal  disturbance  Is  the  main  feature 
of  ibc  cases  under  consideration. 

hi  older  chililren  the  causation  of  intestinal  indigestion  is  similar: 
Ponstitiiliotial  disease,  bafi  hygiene,  faulty  feeding.  In  these  cases  it  is 
likdy  to  \ie  an  overindulgence  in  sweets,  pastry,  richly  cooked  and 
poorly  preparefl  foods,  etc.  In  many  families,  as  soon  as  a  child  is 
*>i»tie<l,  it  is  admittetl  to  the  family  table  and  allowcil  to  participate  in 
(he  fommon  food,  what  ever  that  may  be.  Of  these  cliildren  it  is 
"^rniDonly  said  "They  can  eat  anything.** 

Httotogy. — Theoretically  these  cjises  wouhl  show  no  organic  lesions, 
Irat'iically  infants  die  with  symptoms  only  of  chronic  intestinal  inrliges- 
"tm+aiid  w«*  find  that  they  show  some  of  the  lesions  of  a  chronic  colitis, 
wki'iijtiij;  **f  *^he  wall  of  tlie  gut,  enlargement  of  the  solitary  follicles,  or 
P'lfniettltttinri  about  them,  etc.  No  definite  line  exists  between  the  two 
"iPctioM,  Doubtless  most  cases  belonging  in  this  category  would  show 
^  oTK^iic  Ksion. 

»rnptom*t<iIogy. — ^The  affection  usually  develops  insidiously.  It  may, 
'•'^^cvtT,  follow  an  attack  of  acute  giistric  or  intestinal  indigestion,  Tlie 
''^'"t  cfinslant  symptom  is  looseness  of  the  bowels.  The  movemenLs  are 
^"^tTf  many  in  the  day,  five  to  six,  and  are  passed  without  straining, 
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with  littlf  or  no  pain.  They  consist  of  undigrsti^l  UxkI,  writer,  am) 
mucus.  The  tiiut'Us  la  not  in  largL'  amounts,  except  (hiring;  fxarfrliatioriii 
of  the  atfi'Ction,  am!  bluo*!  is  ne\'er  pn-setit.  The  rolnr  of  the  passa^^s  b 
nearly  always  green,  niin^lrd  with  which  aiv  the  white  flakr.s  or  curds 
of  iuiili|:|;estiMl  ca.st'in.  Fat  may  apjx-ar  in  tlie  stools  In  yellowish  niHSses, 
which  are  roadily  stiluhle  in  aleohol  or  ether.  The  odor  of  the  stools 
may  be  unpleasant^  but  it  is  not  foul.  The  diarrhea  varies  from  time 
to  time,  with  periods  of  improvement,  when  the  »itools  l»ecom*»  nearly 
normal  in  numlx.'r  and  tippeiiranre,  or,  a^iLin,eon.stipation  may  su|KTvi'n<'. 

In  the  had  ca-ses  the  diarrhea  j>ersists,  the  stools  Ix^ome  graihiallv 
worse,  until  they  do  not  tlilTcr  from  thyse  of  a  chronie  colitis.  In  the 
mthler  eases  there  may  be  periods  of  some  length  when  the  stools 
normal. 

Apart  from  the  tlLstiirhanee  of  the  Iwwels,  the  chief  syniptonras  a 
fretfiilues.s  and  faihirp  to  ffain,  or  actual  lo.sjs  in  weight.    The  infant'* 
not  appeartosuifer  nnieh  from  painjmt  they  are  restless,  peevi:*h,  fretful, 
and  sleep  hadlv.     Thev  may  have  attacks  of  eolie. 

The  crying  and  fretting  of  an  infant  with  thL*  disturbance  may  Iw 
very  impt.^rtant  matter  to  a  family,  permittinjt^  very  little  r<'st  or  ^lec 
for  anyone*  so  lon^  as  it  continue.'^. 

f)rten  the  early  'signs  of  rickets^  leading  of  the  ribs,  slow  closure 
the  fontanel,  and  delayed  dentition, develop;  in  other  instances  these  a 
absent,  and  the  infants  inen-ase  in  stature  and  cut  their  teeth  in 
normal  way.  The  weight,  if  it  increases  at  all,  dtK*s  so  very  slowly;  nfle 
it  remains  stationary,  or  there  is  a  Uvss,  With  this  lass  in  weight  the  fj 
disappeurs,  the  alMlomen  ustially  lK.'comes  retracted,  the  eye-s  and  foiw 
tunel  are  smiken,  the  skin  hangs  loosely  in  folds,  but  itsnally  renmini 
clear,  the  eyes  are  clear  and  bright,  and,  except  for  the  wa.sting.  thi 
infants  may  not  appear -sick.  The  temperatun*  is  normal  or  even  below 
nonnal,  the  pulse  is  u.sually  rapiil  and  weak,  the  infant  is  anemic  and 
very  laugnid,  and  lies  almost  motiiHiless  by  the  hour.  In  bad  cases  (h< 
infant  grachially  devehjps  a  iruirantic  condition  and  dies.  In  favomblc 
ca.se^  tlie  diarrhea  gradually  lessens,  the  st^xjls  improve,  the  wrigM 
slowly  inereiLses.  the  flabby  skin  fills  ont^  and  the  infant  gradually 
becomes  normal  in  ap]>earancc.  The  duration  of  the  disease  may  bfl 
months  or  even  yt-ars. 

Infants  in  this  condition  may  present  varions  unusual  nervous  symp 
toms.  Tetany  is  not  infrequent;  retraction  of  the  hea*!,  irR^gularitv  ql 
the  respiration,  smlden  flushing  of  (he  skin  in  large  areas,  and  urticaria 
or  othiTcniptions  may  be  seen.  The  buttfK'ks  and  genitals  may  Inx-onvo 
rtMldened  and  inHame*!  by  the  discharges  from  thelxiwels:  Ix^d-soresma/ 
develop  on  the  oeei]iut,  huttoc^ks,  or  heels.  From  time  to  time  the^ 
infants  have  exacerbations  of  Ihe  affection,  attacks  of  severe  intestinal 
colic,  perhaps  a  little  fever,  and  an  iticrease  in  their  diarrhea.  It  may 
he  ver,'  iliflicnlt  to  find  a  definite  cause  for  these  changes  in  the  course 
of  the  affection. 

While  chronic  intestinal  indigestion  is  mo.st  fr«|nent  during  infancy 
it  is  not  at  all  uncommon  in  ohler  children.    At  this  time  it  may  Ix- 
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ftaiurHJ  sequence  of  the  disturbance  of  the  earlier  peruKl,  or  it  inav  be 
pixifiufeil  bv  recent  irregularities  of  life  aniJ  diet.  Overfeeding^  espe- 
cially with  carbijhydrates,  indulgence  iti  pastry,  candies,  etc.,  are  the 
(tuntnmi  causes.  The  atTectiori  Ls  persistent  and  ilemand.s  care.  Cliil- 
ilri'i]  do  not  ^To-<x  out  uf  it  without  this. 

Symptomatology  m  Older  Children.— -These  are  very  variable,  both  with 
najwl  tij  the  ihlestine  and  to  the  disturbances  secondary  thereto.  Tlie 
comliliuri  of  the  ItowcIs  varies  in  iliffcreut  patients  and  in  any  indivi<lual 
(roni  lime  to  time.  Constipation  is  much  more  common,  the  movemcntH 
^fiD^'^'ray  or  brown,  pntty^like,  and  Iw^iiinp  px]M*lled  only  with  .straining. 
When  diiirrhe^i  is  present  the  movements  are  gray  or  brown,  rarely 
ptvn,  watery,  and  contain  undigested  food,  $ometimes  mucus.  The 
thildreii  are  pKirly  nourished,  anemic,  small  of  stature,  mu.scularly 
weak.  The  prominence  of  the  head  and  abdomen  in  contrast  with  ihe 
(bin  Iwdy  is  often  very  striking.  The  tongue  is  usually  coated,  Itut  tnuy 
bcmt  and  glazed.  The  appetite  is  lost  or  is  very  capricious.  The  aUdo- 
Dieu  is  often  pn*tul>erant  and  tympanitic,  but  not  necessarily  so.  The 
!  is  i»alc;  there  are  dark  rings  beneath  the  eyes;  the  children  are  lan- 

1  eitsily  exhaiisteil  by  extTtion,  peevi.-^h,  and  fretful.  Various  ec4'en' 
tricilirs  are  deveIo[^  out  of  the  play  between  the  evident  physiral 
WttkiK'.ss  of  the  child  ami  the  sympathy  of  inrlnlgcnt  parents.  The 
tliiliirpii  usually  become  thoroughly  "spoiled."    If  without  ap^>etite,  they 

1  hanlly  touch  food;  if  hiingrj',  on  the  other  hand,  they  gratify  the 

ving  with  whatever  the  fancy  suggests.  They  are  indulged  in  every 
way  In  their  harm,  and  not  infrequently  both  disposition  and  character 
wtjifX)iie<l  in  the  prctccss. 

The  children  often  suffer  from  nervous  symptoms  of  more  or  less 
Jt^^re  ty])e.  Headaclie  is  moat  common,  and  may  be  of  the  migraine 
tj"pc,  Ketraction  of  the  head,  tetany,  attacks  of  stupor  or  uneonscions- 
iie^s,  and  convulsions  may  occur.  From  lime  to  time  the  condition  is 
mule  worse  by  some  rtew  indiscretion  in  diet  or  life,  and  the  patients 
havcac-iiif  attacks  of  pain,  more  diarrhea,  an<l  possibly  fever.  Fever 
niay  also  arise  from  an  antointoxieaticjn  at  any  time.  Otherwise  (he 
tpm|K'ratnn*  i.s  normal  or  below  in  conditions  of  exhaustion.  The  cin-nla- 
tion  is  rpgtihirfv  poor;  the  hands  and  feet  are  always  rotd.  The  urine  in 
™^e  rases  is  n.snnlly  loadetl  with  indiran,  the  nmoimt  of  iculican  being 
|n  proportion  tn  the  fennentation  going  on  in  the  inteslidal  triict.  Lessen- 
ing tif  ihf  amount  of  indiran  is  a  valuable  guide  in  the  managenient  nf 
thrsc  rases.  Trdess  cured  by  pro[HT  treiitmenl  these  cases  drag  on  for 
v(*HM,  finally  dying  of  exhaustion  or  passing  into  the  condition  of  con- 
finiifsl  ilys[)eptics, 

Tlinntjon,  fif  Edinburghf  has  recently  shown  me  two  cases  of  chronic 
''*flrrli|.a  in  young  men.  in  which  there  had  been  marked  failure  of 
''fvflnprnrnt,  I  he  patients  being  still  boys  in  ap[>earance,  small  in 
**^(tire,  with  beardle-ss,  boyish  faces,  the  high-pitched  voice,  the  nn*Ie- 
''*'l"ifx^|  grnitals  of  youth.  In  atidition,  there  were  a  peculiar  sallow, 
^""l"ly  ciMnplexion  and  market!  lassitude,  The  stools  in  both  cases 
■^1  Wri  proven  to  be  largely  composed  of  the  fat  ingested,  the  diarrhea 
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being  apparently  due  to  a  failure  of  the  digestion  of  fat.  It  was  thoujj;ht 
that  this  failure  might  be  riue  to  a  defective  panerentic  seeretion,  and  one 
case  had  been  trente*!  with  the  pancreatic  extraet  for  some  time^  with 
the  result  of  an  iiiereaae  of  several  inehta  in  stature  in  a  few  months  and 
niiirked  im[3rovement  in  all  other  resjjeets. 

Treatment. — Whatever  the  a^e  or  condition  of  the  patient,  proper 
treatment  involves  the  regidation  of  the  life,  the  most  favorable  arrange- 
meiibi  with  reganJ  to  light,  air,  exoRise^  bathing,  sleep,  ele,,  th»t  are 
]x>.SHib]e,  The  matter  of  clothing  Is  of  especial  importance,  since  the 
ciri'uhition  is  always  p<>or  and  hands  and  feet  culd.  Kxcept  in  con- 
ditions of  great  exhauslionf  these  patients  should  be  kept  out-*jf-ihjors 
as  mneh  (is  possible.  If  ]je<*es.'4ary^  they  may  be  sent  out  in  a  carriage 
with  hot-water  bottles  to  the  feet,  but  untier  any  circumstances  Ihey 
should  get  fresh  air.  If  condni^d  to  the  hoiise^  the  iiick-room  nhould  he 
the  l>est  the  hoa^e  affonls  for  light  and  air;  in  winter  preferably  liealeil 
by  an  o|>en  fire.  The  temperature  of  the  nxHU  should  l>e  kept  at  tiS" 
to  70^  F.,  OS  a  rule,  but  if  the  child  cannot  Ix*  taken  out-of-<|oors,  it  may 
be  wrapped  up  well  an<l  the  windows  o|)encd  for  an  hour  morning  and 
afternoon.  If  tlie  child  is  t<K»  weak  to  warrant  that  measure,  then  it 
must  be  removed  into  another  warm  room  for  an  hour  or  two  daily^ 
while  the  sick-nxiin  is  aired  and  warmetl  again.  The  infant  or  child 
should  have  a  daily  bath  at  such  temperature  as  is  consistent  with  a 
goofi  reaction.  The  utmost  care  should  be  given  to  the  child's  eleanlinraa 
and  comfort. 

The  dietetic  management  of  these  cases  is  the  keynote  of  the  treatment. 
In  Injanis:  If  bn'ast-fe<i»  the  mother's  milk  should  l>eanalyzeil.  For 
this  purpose  the  contents  of  a  breast  should  be  taken,  the  breast  being 
thoroughly  emptied,  as  the  composition  of  the  milk  is  known  to  vary  so 
in  the  first  and  in  the  latter  part  of  nursing  time.  Such  analysis  mav  be 
made  by  ttie  method  dcscribctl  by  Shaw/  or  more  satisfacforilv  by  an 
anidylical  chemist.  Analysis  of  the  milk  will  sometimes  show  irregular- 
ities vvhich  can  be  correctetl,  or  it  may  l>e  that  inquiry  as  to  the  mother's 
life  will  reveal  conditions  that  should  Ije  changed.  As  a  general  rule, 
whatever  is  best  for  the  mother's  health  will  tend  to  favor  the  infant's. 
If  in  this  way  or  from  the  infant's  stools  we  can  get  a  clue  to  the  source 
of  difficulty  it  may  be  that  modifying  the  mother's  life,  as  suggested 
under  Gastric  Indigestion,  may  .serve  to  set  the  matter  right.  Tbe 
quantity  taken  by  the  child  at  a  nursing  must  be  considere*!  also,  and 
dctermiuecl  by  weighing  the  infant  lieffsre  and  after  a  nursing.  By 
n'gnlating  the  nursing-time  we  can  cut  off  any  excess  that  niav  t>e 
shown,  although  I  have  found  that  the  amount  taken  at  any  one  nursing 
often  varies  greatly  without  ajiparent  reason.  If  the  disturbance 
continues  despite  these  measures,  the  infant  should  be  weaned  or  a 
wet-nuree  obtainefl.  It  i^  not  wise  to  allow  an  infant  in  whom  (he  signs 
of  intestinal  disturbance  continue  to  go  on  nur^^ing.  In  brea-st-fcri  babies 
it  is  best  to  stop  at  once  the  fao<l  that  is  tieing  tukeu,  give  O.Otxi  gm. 


( AibbtTnof  I^laCrtoe,  IWH.  vol.  xx.  p.  ATS. 
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(J    fj^Tflin^  of  ralomel  in  divided  doses,  and  tliPii   put  the  infant  on  a 

tno*  1  ifieiJ  milk  mixture  suitable  to  its  age.     Thus,  in  an  infjtiit  of  less 

Oia.r»  ihree  montks,  we  should  iiso  a  mixtnrc  eontainin^  2  per  cent.  fat> 

(ip^TcenL  su^r,  and  O.fM)  protcid;  for  a  eliihl  uf  three  months,  a  mixture 

ot3    pereenK  fat,  6  per  rent,  suji^ar,  and  1.0  (>er  cent  pixiteid;  for  a  child 

of  F*i  3C  months,  a.  mixture  of  4  jier  cent,  fat,  7  per  cent,  sugar.  an<i  2.0  |ht 

i-ent-  ppoteid-     These  mixtures  should   be  given  in  quantities  anil  at 

iiiton'als  suitei]  to  the  infantas  age.     This  done,  the  inspeefion  of  the 

str>c-tLs  will  ."ihow  what  part  or  parts  of  the  foo<|  arc  not  digested;  these 

mii.*it  be  accordingly  reduced.     We  whoald  nut  rest  Hiitisfieil  niitil  the 

>ls.  are  ?iomiah     II  is  quite  remarkable  on  what  rnirinte  quantities 

ft-ows'milk  an  infant  can  Im-  nonrishe<l  if  only  the  milk  given  is  digested, 

loHl  often  it  is  the  pnHeids  that  are  at  fault,  the  fat  less  fre<|uent]y,  iiiid 

^ir-  sugar  leiLst  of  all.     It  is  very  rarely,  as  statefl  Ix-fore,  that  Jiiigar  is 

pveti  ia  excess;  the  limit  of  tolerance  i-s  much  higher  than  with  either 

of  the  other  constituents.     Usually,  wc  find  it  neee.s.sary  to  reduce  both 

tals  and  proteid  to  a  low  level,  in  ca.se,s  of  any  length  of  standing.    Some 

infants,  even  at  si^  or  eight  months,  will  tint  digest  more  than  2  per 

trnl.  fill  and  0.25  per  cent,  proteid,  and  yet  U|xtn  mixtures  auJted  to  their 

^liRPstive  abilities  will  slowly  gain.     We  must  not  expect  to  see  these 

intanLs  gain  normally  for  .some  time.    If  they  can  l>e  kept  comfortable 

IaiiJ  H  piin  of  an  ounce  or  two  recorded  in  a  week,  wc  may  be  quite  sure 
tkt  thfv  will  in  the  end  do  well  As  improvement  comes,  the  strengtli 
of  the  milk  mixture  may  t>e  increased  ven,*  carefully^  a  fraction  of  a 
p*T  cent,  at  a  time.  Usually  the  power  ttj  fligest  fat  increases  more 
nipidlv  than  that  of  proteid.  Everj*  increjise  must  be  made  conditionally, 
Hpviilcnccs  of  undigested  fcxxl  appear  in  the  st4_>olsj  the  focxl  must  l>e 
iwlired  lo  the  previous  level  and  kept  there  for  some  time,  if  nne  can 
liik  a  patient  through  a  winter  or  summer  in  this  way,  until  a  time  of 
(hej-eaT  is  reache<i  w^hen  he  may  l>e  safely  anri  comfortably  kept  out-of- 
u^irs  for  liours  at  a  time,  more  rapid  improvement  can  lie  expected. 
Rspccml  r-are  is  necessary  through  the  summers  from  the  great  tlungers 
"f  mure  serious  intestinal  disturbance. 

It)  sume  cases  cows'  milk  is  Ix-tter  digested  if  diluted  with  some  cereal 
water— Imrley-water,  for  example.  If  cereals  are  used  it  is  desirable  to 
ilwlrini^e  them  by  the  use  of  one  of  the  flijistatic  ferments. 

"1  olW  coAefi  the  milk  may  be  peptonized  with  !i*|vantage.  If 
P'l^l^ini/.alion  is  tried,  it  slionld  be  prolonged  until  the  peptonisiation  is 
««iiipk'le;  partial  iligcstion  seems  to  be  of  no  value. 

ll  tnny  be  that  some  patients  cannot  take  milk  in  any  form.  Such 
"ihimliil^^pj ven  egg-albumen  water,  whey,  chicken,  mutton-broth  orbe<'f- 
'Tuth,  iiinl  |>e>t,>f-juice  for  .several  days  or  a  week,  and  then  the  milk  Irieil 
•i^'ii  ill  verj'  small  quantities. 

ITii-n-  is  always  a  temptation  in  these  cases  to  cvperiment  \s'ith  one 
^r  antithiT  of  the  patent  foods,  and  it  must  Ite  aflmitted  that  in  some 
'Muncps  the  ex|)eriraent  succeeil-s,  but  in  most  in.stances  it  fiiils.  Wc 
"^ftve  no  raeans  at  present  of  knowing  which  cases  will  do  well  iuid  which 
'wt.  Xop  is  there  any  one  of  the«e  foods  which  can  be  especially  recom- 
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mended.  If  surh  foods  are  to  be  used  at  all,  care  should  be  (aketi  lu 
select  one  that  contains  no  free  starch.  If  we  find  an  infant  that  had! 
already  l>een  put  on  one  of  these  food,^  and  b  comfortable  upon  it,  »'« 
shiill  do  well,  as  a  rule,  to  cniploy  the  food  as  a  basis  for  giving  milk^ 
adding  the  lalttT  in  teaspoonful  (|uantitie.s  to  each  feeding  at  first,  and 
gradually  increa.sinf;  the  amount  of  milk  while  lessening  (he  quantity  of 
the  food  until  tolerance  is  established  for  milk.  The  solution  of  the 
difhfulty  in  nt'urly  nil  cases  is  to  get  the  infant  to  digest  an  afiequat* 
quantity  of  cows'  nlilk^  and  by  oue  or  other  of  the  methods  given  above 
we  iTuiy  ho[x^  for  success. 

LavMgf  of  the  colon  is  useful  as  part  of  the  treatment.  Salt  solutionj 
from  1000  to  2000  c,c.  (1  to  2  quarts),  may  bo  user!  until  the  colon  13 
completely  t-learerl  of  its  contents.  This  lavage  is  to  l>e  ased  ihiily,  until 
improvement  is  begun;  then  il  Is  to  be  usetl  only  on  alternate  days. 

iledicincs  nrc  of  secondary  importance,  but  seeui  to  lie  of  some 
value.    The  following  prescription  is  often  of  service: 

{I— BlHiuutb.  Hubnitnt .8.0  gm.  {SU), 

EllitlrLicitopeF>cin. B.oc.c.  isij). 

MlHl,  cret q.  H.  ad    La).(f  "  (ilT). 

Si^.-H-3  C.C.  (3J  to  Mj)  Liter  eacb  Ibfiding. 

In  older  phUdren  the  treatment  k  often  difficult  because  the  contruli 
of  the  dietary  is  much  harder  to  establish.  The  co-operation  of  the 
parents  must  be  seeurcfi.  If  not,  the  child  had  better  l>e  put  entirely! 
in  the  corttrol  of  a  coiniH-tent  nurse,  who  will  curry  out  orrlers.  All  thei 
measures  relating  to  general  hygiene  sire  of  im|Kirtaiu*e,  espeeiallyi 
frrah  air  and  exercise  without  fatigue.  In  the  diet  it  is  essential  toi 
exclude  the  starches,  sugars,  pastr\%  hot  breads  or  cake,  fruits,  and  altj 
highly  seasoned  foods.  The  diet  should  Ix'  mainly  nitrogenous  and  as' 
bland  as  possible.  Meals  shouhl  be  ordered  at  regular  hours  and  nothingj 
allowed  Itetwccn  them.  During  the  second  year  tive  meals  a  day  arej 
suHicicnt  and  four  for  the  third  or  fourth  year.  Milk  should  he  the  chief  j 
foo*(  at  first.  In  severe  cases  the  milk  shoukl  be  peptonizetl.  If  fat| 
cannot  be  digested,  the  milk  should  be  skimmed.  Kumvss  or  matzooni 
may  be  used  as  substitutes  for  milk  and  are  sometimes  better  borne  than  1 
milk  itself.  Junket  may  be  used  for  the  same  purpose»orchicken-,  mutton-; 
or  beef-l>rolh.  Meat  nuiy  be  given  as  scraped  meal,  or  finely  cut  beef-; 
steak  or  roast  \>eef.  The  soft  parts  of  oysters  may  be  gix*en  occa^ionallyi 
instead  of  meat.  A  gowl  diet  is  as  follows:  BreakfaM,  8  a.m.,  one  nrj 
two  glasses  of  milk,  with  dry  toast;  a  soft-boiled  egg  may  be  added! 
every  other  day.  Lnnchetm,  12  M.,  a  tcacupful  of  Junket  or  a  cup  nfj 
broth  and  mie  or  two  Huston  crackers.  Diun^r^  3  p.m.,  a  tablespoonful' 
or  two  of  chicken,  roust  beef  or  beefsteak  with  toast  or  zwieback;  ihcj 
soft  parts  of  six  or  eight  raw  oysters  m^y  lie  given  as  a  substitute  for 
the  meat,  two  or  three  times  a  week.  Supper,  7  p.m.,  a  glass  or  two  of 
milk  iind  tn.'Lst. 

After  such  a  diet  has  lieen  followed  for  several  weeks,  vegetables  may 
■added  to  the  dinner,  a  tables|x>onfuI  of  spinach,  cauliflower,  asparagus 
>ps,  or  celery,  well  cooked,  l>eing  allowed  at  a  time. 
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If   the  pationts  are  constipnfefl  on  siicli   a  diet,  a  tnblpsponnful  of 

Tfclellin's  ftKKl  may  bo  ftdd^i  tu  eftrh  ^U\ss  of  milk,  or  tin'  juice  nf  an 

orange*  allowed!  oacli  morning,     [f  nipclicinos  aiv  Jn'ressary,  Holt  i^spc- 

^^lly  recomiueiuls  <'aIomeK  a  full  tlosi*.  ().0(jr>  to  O.l.'-J  ^rn.  ( I  to  2  grains), 

^priiig^  (^%'pn  at  night,  and  followed  by  a  saline  in  the  morning.     This 

^mav  be  given  to  any  ease  with  ativantage  every  five  or  six  days. 

It   is  doubtful  whether  any  of  the  nivtisepties  usually  recommended 

[itp  **f  service  in  checking  the  fernieiitalive  processes  in  the   inte.sliue, 

tut   some  pliysicians  have  great  faith  iji  thciu.    Salol  may  he  jjiven  iii 

H^^rain  powders  four  times  a  day  or  the  salicylate  of  soda  in  the  following 

turin: 

B-SodUhrpOKUlphillai         ......       0.75^00.  <er,  i), 

8odil  AUcyliLtib        .......        8.00    "  <SiJ). 

Aquae  menttuB  pip 120.00  cc  <$1t>.— M. 

gtc. — 3-7&  CC-  (KJ)  fn  WB.t«r  four  times  b  day,  aaer  Dubois. 

Tt  IS  of  the  iitmast  importance  with  resjject  to  final  sut^cess  that  the 
fliel  be  persisted  in  for  many  montlLs.  Relap-ses  may  lie  easily  cjiu^ied 
\)y  ttiiy  indiscretion  iji  the  diet,  and  the  whole  process  have  to  be  repeated. 


I 


^       m  with 


CHRONIC  CONSTIPATION. 


I 


As  with  intestinal  colic,  so  with  chronic  constipation,  the  condition  is 
often  only  a  symptom,  as  in  rickets  or  pyloric  slenosb,  but  tht*  .symptom 
is  uf  30  ranch  importance  as  to  warrant  its  separate  de.scTipti*>n  jind 
niasideraiion. 

Wology.— The  cau.ses  of  chronic  constipation  are  many;  it  is  difficult 
to  classify  them  all. 

1.  Anaimnjcal. — Undoubtedly  the  relative  length  and  the  many  con- 
vniiitioiw  of  the  infant's  intestine  favor  constipation,  most  of  alt  the  long 
sipDoid  flexure.  The  length  of  this  part,  its  di.stention  anfl  the  thinness 
of  it»  walls  are  veTy  striking  in  the  infant.  It  is  not  very  unusual  in 
*trtopfiies  on  chiklren  to  see  the  sigmoid  extending  over  into  and  filling 
"tp  ri^ht  side  of  the  abdomen. 

iMoric  .stcnasis  is  another  anatomical  cause  for  constipation  which 
h»suf  rtecnt  years  Iwen  assuming  importance.  In  this  case  the  constipa- 
tion is  due  simply  to  the  limitation  of  the  amount  of  food  passinj^  into 
jlw  inttetine.  Bands  and  atlhesion  in  cases  of  chronic  fjcritonitis  may 
utfrffre  with  ntprmal  evacuation  of  the  bowels,  but  they  veiy  rarely 
ttwii*  inio  play  in  ehildhootl.  They  are  oceai^ionally  seen  after  opera- 
boti  for  append  ectoniy, 

2.  Fiawtio7iaI. — Deficiency  of  the  normal  secretions  of  the  li\'er  and 
iitftttnr  i3  sometimes  seen,  the  stooLs  then  being  gray-coloreii  and  iianl, 
™i|Qn«.!ijiess  of  peristalsis  from  some  lack  of  proper  nervous  tone  is 
IMoubltMlly    quite   regularly    a    factor    in    the    production    of   chronic 

'^ndima  brpmlpliltA  b  iddcd  to  prereat  tbe  mixture  tram  turning  blick.  u  It  will  do  wilb- 
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constipation.    It  is  also  seen  in  nrrvous  disorders,  such  as  hydrocephalus, 
chrouif  iiiniinj^itis,  and  tlic  like, 

Inhibition  may  sodictimes  conn.-  into  play  in  producing  const ipatinn; 
an  nhrr  of  tlic  rtvUnn  or  liemDrrhoid.s,  hy  rea.s()ii  of  feur  of  pjiin*  niiijr 
Jcnd  a  chilli  to  restrain  the  movemenLs  of  tlie  howels. 

3.  Mtfscnlar. — Tins  is  usuiilly  spoken  of  as  u  muscuUr  atony,  a 
conlhinefl  weakness  and  loss  of  irritability,  seen  as  (he  result  of  t-onsii- 
tiitional  disca.se,  such  as  rickets  or  malnutrition,  or  from  lack  of  exerci.s(\ 
The  nuisclcs^  both  voluntar\'  and  involurUnry,  arc  poorly  tlevi'lojMil, 
weak  and  lucking  in  lone,  arnt  the  lx)wels  are  ilcprived  of  the  mechaiiic*ul 
support  ami  pres^nre  which  they  should  normally  have. 

4.  DifMlc.^The  cauac  of  chronic  constipation  in  both  infants  and 
children  is  most  often  found  in  some  deficiency  or  irregidarity  in  the 
food.  In  hrejisl  milk  it  is  mo^t  often  a  tleficiency  in  fat  witli  an  excess 
of  proteid;  there  may  lie  deficiency  irt  UMh  these  elements.  In  artificial 
fce<.lin|!j  it  is  usually  lack  of  both  fat  and  proteid  in  the  early  months. 
Later,  it  may  lie  the  use  of  sterilized  milk;  and  in  children  in  the  second 
or  third  year  a  too  exclusive  milk  feeding,  or  lack  of  the  starches  and 
sugars  which  should  l>e  snpphetl  in  a  mixed  diet. 

5.  Habits. — Simple  lack  of  training  can  cause  constipation  lK>th  in 
infants  and  childrt^n.  lu  :jonie  cases  there  is  coupled  with  this  the 
habitual  use  of  opium  for  the  relief  of  colic,  or  of  purgative  drugs  to 
relieve  the  constipation. 

Symptomal^lofy.^Therc  is  considerable  variation  both  in  infants  and 
children  as  to  what  constitutes  normal  evucui»tion  of  the  bowels.  During 
the  first  year  an  infant  ordinarily  has  from  two  to  four  soft  movements 
daily;  in  the  second  year  one  or  two.  On  the  other  hand,  some  infants 
do  perfectly  well  with  but  one  soft  .stool  daily.  If  the  movements  are 
dry.hanl.and  pa.ssed  with  cfTort.the  infant  is  constipatwl^  even  if  having 
two  or  thrive  such  passages  in  a  day.  In  bati  rases  of  constipation  an 
infant  or  child  may  go  two  or  three  day*  without  a  movement. 

The  symptoms  prothuM^I  hy  constipation  van'  greatly.  In  many 
instances  the  infant  or  child  suffers  only  from  the  difficultv  in  evacuating 
the  l)owel.  Prolapse  of  the  rectutu  or  hemorrhoids  may  Ik-  pro*luccil  by 
the  Svtraining.  Often  the  infants  suffer  from  colic  and  flatulence,  have 
little  appetite,  are  restless  and  fretful,  particularly  at  night,  and  have 
occasional  attacks  of  vomiting  and  fever.  It  Ls  not  uncommon  to  st*e 
a  sudden  rise  of  temperature  to  102°  or  103°  F»  and  vomiting  due  to 
constipation.  The  restlessness  antl  sleeplessness  are  often  marked  in 
both  infatits  ami  older  children.  Convulsions  may  be  produced  hy 
constipation  in  susceptible  infants. 

In  older  children  the  symptoms  are  not  so  severe  as  in  infants,  but  ' 
these  often  suffer  from  colic,  disturbance  of  digestion,  hea^lachc,  restless- 
ness in  sleep,  languor,  and  irritability,  have  a  nuiddy  complexion,  and 
show  defective  nutrition. 

The  stools  are  ii.sually  small,  dry^  hard,  and  lumpy.  They  may  be 
passeil  with  lunch  straining,  and  may  then  be  coati^l  with  uuicas  from 
irritation  of  the  rectum,  or  blood  from  hemorrhoids.  J 
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DiijnMa.— -The  Jiiston-  k  usually  perfectly  clear,  but  may  l>o  luis- 
Irjiiin^.  In  luiv  rase  uf  t]oiil>t  tlit-  movL'menU  should  be  in.spectetl,  and 
it  timi  fjr  found  lliiit.!Umi;>h  the  IjoweU  an*  moving  dfiilVjthe  movements 
urimuffii-jtril  und  of  a  disttiR'tty  tonstipiUei]  clnracttT. 

PngBoiii.— Th^  afTiK'tion  U  ro^Iarly  chroiiif,  and  may  take  months 

fririin  ftjr  nrlief.     If  nt-glei-tpil  the  results  may  Ijt-  serioua  hi  infants, 

;inl  i-onvuLsiuns  may  l>e  prtwiuced  by  an  a^gravati'd  condition.    In  o]iler 

'liil<iiT"n  the  headach«r»,  digestive  disturl^am'c,  and  debility  produced  by 

'iii[vii|)atmn  may  be  of  fjrave  iraportancf .    With  proper  care  everv  case 

^li  If  nuTvctitl.    In  certain  families  the  tendency  to  constipa*ii>n  seems 

f*lr hirwiitary.and  great  difficulty  maybe  encountered  in  overcoming  it< 

Ttwmeat.     Hytjifnir. — Life  in  the  open  air  and  sunlight  are  of  value 

tri  miv  cas*\  but  cspeciaUy  \n  those  with  muscular  atony.     In  children 

wJ  flioufli  to  run  alKjut,  care  should  be  taken  to  see  that  they  get 

wlBcinit  nereUe.    Water  should  be  given  freely,  especially  in  summer, 

Tfn  to  children  at  the  breiist. 

Diddic.  In  S HrtUnff.'*, — If  the  mother's  breast  milk  is  ovei^rich 
npnteid  and  low  in  fat,  efforts;  must  Iw  made  by  combining  diet  with 
*ftpnise  lo  miKlify  die  character  of  the  milk.  If  the  breiist  milk  is 
pn<>rin  U>th  fat  and  proteid,  full  feeding  and  n-st  should  bring  ulw>ut 
impfovrment. 

UhfTP  the  deficiency  is  mainly  in  the  fat  this  may  be  (wrtected  by 

pvin^  oue  to  two  teaspooufuls  of  creara  (4  to  5  per  cent.)  after  each 

wdin^.    Olive  oil  may  be  used  for  the  same  purjKwe.    W^ater  must  lie 

pvto  to  these  children,  especially  in  summer;  and  in  an  infant  over 

"ifw  mumlis  of  age.  (jat  meal- water  may  Im?  ilsciI  for  its  laxative  effect. 

"I  infanb  over  six  montlLs  of  age  the  juice  of  half  an  orange  may  be 

'  pvenncry  morning  witli  advanluge.     If  these  measures  fail  we  had  l)est 

'•^Jrt  to  suppcisitones  or  enemata  until  such  time  a-*  tlie  child  can  be 

^«^Q(^L    In  aggravated  cases  artificial  feetling  should  be  resorted  to 

•f  lJnat  mcaauret  fail  to  give  relief. 

In  ajiifeial  jreding  it  is  usually  nccessaiy  to  increase  the  proportions 
^  W\\  fnt  and  proteid,  but  the  proptjrtions  of  the  fixKl  nui«t  not  be 
•^^rrini  fjir  l>eyond  the  proportions  or^Jinarily  employed.  Thus,  a  child 
Un4ir  three  months  of  age  Is  not  likely  to  do  well  on  more  than  3  per 
'^'*^tit.  fat.  0  per  cent,  sugar,  ami  1  per  cent,  proteid;  a  six-months-old 
^Tiilti  may  Im*  given  4  per  cent.  fat.  7  per  cent,  sugar,  and  2  per  cent, 
P'^'tii.  Raising  the  proj>c>rtions  much  beyond  these  limits  is  likely 
*o  prtnlmr  inijigestion,  but  if  iuerea*<es  are  made  gra<liially  this  may 
"^iivoidwl.  In  most  cases  distinct  I>eneGt  can  be  had  from  the  use  of 
^^fllnu-al-water  as  the  ilihient  of  the  footl 

bt  infants  of  six  montbs  or  over  the  juice  of  half  an  orange  may  l)e 
Pmi  |]|(.  j^|^(  tiling  in  tlie  morning,  and  as  the  age  increases  the  t|uanliiy 
*>*  jiiiif  allottWMj  may  \yc  increstsed.  The  orange-juice  i.s  uHually  enjoyed 
tad  is  effective,  fjeef-juicc  may  also  he  given,  a  teaspoonfiit  three 
^nh^  a  flay  at  first,  (he  quantity  l»eing  increased  if  it  is  well  borne. 
""brittle  util  like  preparations  are  also  laxative,  probably  fmm  the 
Slyiwu  in  Uwiu. 
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In  the  secoJul  year,  instead  of  usinfj  oatmeal-watpr  na  a  ililuent  of  the 
inilk,  we  may  employ  an  oatniral  jt'lly,  atldmg  a  (lilih'SfXKjnfiii  (o  carb 
bottle.  A(l<[itionjiI  ci'fam  may  also  bo  giv^^n,  a  ta1>k*.spoonful  k>  each 
bottle,  bttt  it  is  nirely  aMvisabLe  to  raise  the  pcrreiita^'p  of  fat  above  4, 
The  orange-juiee  and  beef-juit-e  may  be  usetl  in  larger  amounts — ihe 
juice  of  a  whole  orange  and  frora  ].  to  1  onnee  of  beef-juice,  hater, 
oatmeal- or  wheat-porridge  may  be  given  with  cream.  All  bread  allowed 
shonM  Ih*  made  of  whole  wheat  or  bran,  and  buttiT  should  be  used 
lil>era(ly.  Cookesl  fruits  are  especially  valiinblc:  bsiked  apples^  stewed 
pruneSf  or  figs,  Of  the  latter  two  fruits  otdy  the  juice  shoulil  be  allowed 
at  first.  Later,  the  pulp  may  be  given  finely  mashed.  Scrapeil  apple 
may  also  l>e  allowed  iti  the  latter  part  of  the  year.  In  aggravated  cases 
it  may  he  well  to  reduce  the  milk  feedings  to  a  minimum  and  n.se  rreara 
only,  giving  it  upon  porridge,  mixed  with  potato  or  rice,  or  In  soups  and 
broths.  From  4  to  8  oim<'p-s  may  be  allowcfl  daily,  Meat  is  to  i>e  given  j 
onee  a  day  and  green  vegetables  allowetj  with  it.  || 

In  older  chitdreii  the  same  general  hues  are  to  be  followed.  Milk  « 
to  be  limited  or  exeludetb  Fat  giv'en  freely  in  cream  or  bolter.  Onlv 
whole  wheat  or  bran  bread  u.se4l,  anit  abundance  of  fruit,  either  raw  or 
stewed,  given  daily.  Water  sliould  also  be  allowed  freely.  A'iehy  or 
A[X)liinarifl  water  rnay  be  preferable  to  tlic  onlinary  supply. 

Lt/cal. — 'Massage  of  the  aWomen  .should  be  employed  for  ten  minutes,  i 
once  or  twice  daily,  the  course  of  the  colon  lM*ing  followetl  in  the  move- ' 
ments.  Cool  sponging  of  the  ab<loraen,  fulKn\ed  by  friction  with  a' 
coarse  towel,  until  the  surface  Ls  feddenedj  will  also  be  helpful. 

Suppo-sitorics  are  of  service,  especially  in  infants,  while  the  other 
measures  mentioned  are  Ixnng  put  in  force,  or  in  ca^e  they  fail  to  produce 
the  desire<l  effect.  In  many  instance.**  it  seems  that  the  only  defect  is  a 
lessened  irritability  of  the  rectum,  and  even  a  slight  irritation  may  l>e 
.'iufficient  to  prmluec  a  movcnient.  For  this  piirjxwe  a  cone  of  oile*J 
paper  or  a  pencil  of  castJle  soap  is  inserted  in  the  rectum  and  held  for 
two  or  three  minutes.  By  employing  such  a  measure  after  the  morning 
bath,  even  infants  in  their  first  months  can  soon  l>e  trained  to  have  a 
movement  at  that  time.  If  th(^e  means  arc  not  -sufficient  a  gluten  or 
glvcenn  suppository  may  be  used.  The  glycerin  is  the  more  irritating, 
and,  therefore,  more  effcf^tive.  but  it  is  always  t)est  to  employ  the  mildest 
measure  that  accomplishes  the  purpose.  Knemata  are  still  more  active. 
Simple  injections  of  warm  water,  60  to  175  c,c,  (2  (o  (5  ounces),  may  be 
u.sed.  To  increase  the  effect,  glycerin  may  l>e  added,  3.75  (o  7..W  c.c. 
to  tiO  f\(.\  (1  or  2  drachms  in  an  ounce)  of  water. 

In  Cii-sesof  fecnl  impaction  15  c.c.  to  30  c.c.  (J  ounce  to  I  ounce)  of 
warm  oh%'e  oil  may  be  injected  and  allowed  to  remain  for  six  houm, 
then  followed  by  simple  enemata  of  warm  water  or  soapsuds.  | 

Mi'dieinen. — If  the  measures  outlined  sd>ove  fail,  it  may  l*e  neceasiiry 
to  give  medicines  by  mouth,  but  their  use  is  objectionable,  e.specially 
if  it  i-s  to  be  contintied  any  length  of  time,  and  it  is  desirable  to  reduce 
the  use  of  metlieines  and  stop  tliem  as  soon  aa  possible.  Medicines 
which  will  stimulate  the  How  of  bile  are  indicated  when  constipation  is 
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accompanied  with  pale-gray  or  whitish  stools.  Calomel  in  small  doses 
ma^**  l>e  given  from  time  to  time,  but  it  cannot  be  kept  up.  Phosphate 
of  .Hodium,  in  doses  of  from  0.130  to  0.324  gm.  (2  to  5  grains),  may  be 
gir^n  in  the  food,  three  times  daily,  to  an  infant  of  six  months.  It  may 
also   be  given  in  the  following  form : 

pi— Sodll  phoapbatls 2.0  gm.        (gr.  xzx). 

87T.  maniue 75.0  c.c.         (Sljn). 

Aq.anili q.s.ad    100.0  "  (SilJ).-M. 

Sig.— 4  ce.  {one  teMpoouftil)  thiee  timet  dally  for  a  child  under  one  year. 

TTie  carbonate  of  magnesium  may  be  given  in  0.06  to  0.12  gm.  (about 
1  or  2  grains)  doses  in  a  little  milk,  or  the  milk  of  magnesia  in  doses  of 
4 c.c.  (1  teaspoonful)  to  a  child  under  one  year. 

For  systematic  use  nothing  is  better  than  cascara  sagrada,  either  in 
the  fluid  extract  or  an  elixir,  0.30  to  0,60  c.c.  (5  to  10  drops)  of  the 
fiist,  1.3  CO.  (20  drops)  or  more  of  the  other.    In  each  case  the  amount 
Inquired  for  a  daily  movement  is  to  be  determined  by  trial,  and  the  dose 
regulated  accordingly.    In  most  cases  the  dose  can  be  gradually  reduced. 
¥or  children  over  six  months  of  age  the  preparations  of  malt  with 
ctscaia  are  very  palatable,  from  2  to  4  c,c.  (t  to  1  teaspoonful)  may  be 
p\en,    Maltine  and  cascara  sagrada  or  Trommer's  malt  are  com- 
monly used. 

Treatment  may  be  briefly  summarized  thus :  In  any  case  rely  mainly 
upon  diet,  hygiene,  and  massage.  In  infants,  if  these  fail,  use  supposi- 
tories, the  mildest  that  will  be  effective,  or  enemata,  if  necessaiy.  We 
may  be  quite  confident  that  with  increase  in  the  strength  and  variety 
of  the  food  these  measures  can  be  abandoned.  Medicines  are  to  be 
employed  only  in  case  of  necessity,  and  are  to  be  discontinued  as  soon 
M  possible.  The  dosage  required  must  be  found  by  trial,  and  effort 
niade  to  gradually  reduce  it. 
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JAUMDrCE-I>lSRASK.S  OF  THK  IJVKR -INTUSSrsCKPTIOX— APPEN^ 

DICITIS— DISEASES  OF  THE  PRKITON'EUM-IMTE^iTiNAL 

PARASrrES. 

ACUTE  OA3TR0DU0DENITIS  (CATARRHAL   JAUNDICE). 

Acute  Gastrodiimlenitia  or  Catarrlinl  Jaundice  is  a  rare  (lisiasc  during 
childhood  and  is  almost  unknown  in  infancy.  It  i.s  assumed  thai  the 
primary  ('<>iii]>laint  in  tlieae  case.s  is  a  catarrhal  inHannnatiiJn  of  the 
stomach  und  <Imxk*nijni,  residdng  ij»  siidi  .swelling  of  tho  uiucons 
membrane  of  tlie  ducKleiiuni  a-s  to  ohstruct  the  opening  of  the  bile^Iucl, 
or  fxtcndinjj  into  the  duct  itself  and  bUx'king  the  duct  by  the  swelling 
<if  its  own  hning.  The  minute  size  of  the  conunon  bile-duet  iti  infancy 
and  childliooil  certainly  n^nders  obstruction  ea-sy,  and  if  our  prcj^nl 
views  of  the  causation  of  catarrhal  jaundice  are  correct^  it  is  difficult 
to  understand  why  this  affection  in  not  much  more  common  in  chtldhocMl, 
seeinff  that  eatarrhul  inHanimations  of  the  stomach  and  intestine  art'  so 
fre<[uent.  There  Ls  sonxe  ground  for  the  view  that  catarrhal  jaundice 
is  a  spjecific  infeetioas  dLseuse. 

Etiology,— So  far  a.s  known  this  is  that  of  any  acute  gastric  ealarrh. 
errors  in  diet,  ex|josure  Lo  cold  <jr  wet,  etc.  It  is  said  to  oct*ur  partieularlv 
after  some  one  of  the  acute  infectious  diseases — inHuenza,  rnaluria,  etc. 

Pathalogy.^We  have  no  opportunity  to  examine  the  vistvru  in  these 
cases,  and  all  that  can  Ix*  saiti  ls  that  we  would  expet-t  to  find  the  onlinary 
evidences  of  catarrhal  inflainraatiim  in  the  stomach  and  tluoilenum  with 
sufficient  .swelling  to  obstruct  the  flow  of  liile  at  the  papilla  of  A'ater, 

Symptomatology. — "^Fhe  affection  lic^ins  in-sidioiisly  with  the  symptoms 
of  a  mild  gHstric  catarrh,  a  coatt^l  tongue,  nausea,  jiosstblv  vonutin^^  a 
sense  of  weight  or  oppression  in  (he  epigiistrinm,  and  some  th*pression. 
There  may  be  tenderness  in  the  epigastrium  and  some  slight  rnlai^r^- 
ment  of  the  liver.  On  the  second  or  third  flay  the  jaundice  appears  in 
the  conjunctivae  amJ  skin  and  gradually  iht^pens  for  a  day  or  two.  The 
tongue  lMX"ome.s  more  heavily  coated,  the  nausea  and  possibly  V(miitiug 
continue,  the  urinr  is  hronxe-tinged  with  bile  and  is  scanty,  the  Iwriwels 
are  constipati^l,  and  the  feces  become  gray  or  \vhile  in  color*  There  is 
U-sually  a  marke<I  de|>ression,  but  the  severe  nervous  or  cerebral  ST.inip- 
toms,  iis.s(.rf-iated  with  the  con4litioii  of  rholemia,  are  ran^lyseen.  Neither 
is  the  slowing  of  the  pulse  or  respiration,  nor  the  distressing  itching  of 
the  skin  common  in  ehildhowb  The  jaundice  rt^aches  its  maximoin  in 
two  or  three  days  and  then  gradually  clears  up,  all  symptoms  rc^milting 
with  it.  The  duration  of  the  disea.se  may  l>e  considered  as  two  weeks, 
{  2S2  ) 


DISEASES  OF   THE   LIVER 


2S3 


>ut   the  pigmentation  of  the  skin  may  he  perceptible  for  some  time  nfter 
%\\  MVinjitLHiis  have  iHHjippeareiL 

Oiagnoais. — Tlio  maniuT  nf  on^rt  an*l  the  presetirr  nf  jannitice  iire 

chjirsu-ti.Tislie.     Kxce|»t  in  early  iiifaney,  when  j:uuiJi<*e  oceiirs  cither 

from  mngenital  ubstriictinn  of  the  ln!e  passages  or  from  the  tlisturhitnees 

of  portal  t'irculution  iiieidetit  to  hirth,  op  the  extremely  rare  ^VinckePs 

di9«*a.se,   there   is   no  other  common   cause  of  jaundiee   in   chili IfuHMl. 

tlulIstDiies  are  prnotieally  unknown,  and   while  the  bikM:!nct  hsis  Ikh'ii 

Wwkixi   Ity   aiJcarLs   lumbrieuidt's   or  yorne   otiier   foreijjn    \xM\yy  ^iueh 

oceiirrencps  are  mo  rare  as  to  hardly  retjuire  eonsiiJerntion. 

Treatmant. — This  shouhl  be  direetetl  un  the  lines  of  any  jEja^stric  and 

iiiU-^^tinal  catarrh.     After  a  period  of  rest  fur  the  stomacli  and  intestine 

lir  diet  shonid  eoa<iist  first  of  thin  cereul  water  and  meat-broili  and 

laler  of  inilk,  either  plain  or  iKluted  with  Vichy  or  carlx>nated  wiiter. 

When  the  gastric  symptoms  have  subsided    setnisolid    food   may  be 

■  given,  the  fats  and  starches  Ix-ing  slill   restricted.     Junket,  cnstartis, 

f  nii-iil-jellics,  ani.l  tlje  like  may  be  fjiven.  and  later  sw<'etbreads,  scrMj>eci 

nrjit.  chicken,  etc.    For  the  constipation  calomel  and  ,'^iMla  may  bi^  ^Wen 

it!  lUlftj-().130  |j;m.  (1  or  2  grain)  doses  at  night,  with  a  .saline  in  the 

H     Apart  from    the   pastrie   disturbance    the   patient   suffers   from    the 

f  prrsfTii-e  of  bile  thrt)nghont  the  liMsne.s,  and  etforts  shonid  be  made  by 

iiirrrasing  the  flow  of  urine  to  more  <niickly  ^ct  rid  of  the  ^►HVnding 

tiiutmul.    For  thi^  purpoite  an  alkaline  diuretic  such  as  the  following 

muy  be  of  service: 


II— PouwU  ■cemtut. 

potflBiU  blcofbonatla M       S.Ogm. 

AiUxa (|.  s,  ltd    r.!0.O(:;.C. 

8^E, — I  C:C,  {one  Iciupouurul)  ici  WAtcr  t.  i.  d. 


(5iJ). 


naier  should  lie  given  in  abundance. 


I 


JAUNDICE. 

(fip  jaundice  proflueed  by  gastroduodenal  catarrh  has  already  been 
(k^nlxfi.  The  .st»-<'utled  physiological  jaundice  uf  the  newborn  may 
KlBciih(>[|cd.  This  is  apparently  ilcfjcndent  on  the  eircnlai<iry  diarizes 
'■theliwr  brought  about  by  tlie  changes  in  the  cirenlatioti  attendant 
™  h'tlh.  Jaundice  may  also  occur  in  the  newlkom  fniiii  congenital 
*pmtiim  of  the  bile-(.!t!cts,     (See  page  tjO. ) 

In  Ktcr  childhood  Jaundice  from  any  other  cause  than  ga-strodnoilenal 
tiUrrliu  i*xlren»ely  rare.  It  may  be  iLssociated  with  eirrlnisis,  or  may  he 
pMiiml  liy  bloi-king  of  the  ducts  by  foreign  btwlies.  such  as  a.scurifles, 
"^*')' pPtttHUre  fninii  without  from  tumors,  such  as  masses  of  enlarj^ed 
'.^fli  nodes.  Biliary  calculi  are,  as  already  stated,  almost  unknown  in 
'J'lWhoiKl.  In  i*ertuin  instances  jaundice  is  seen  in  association  with 
twiicuie  infectious  diseases,  scarlet  fever,  pneumonia,  or  Weil's  disease. 
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Symptomatology. — The  conjunctiva*  and  skin  are  stainf^i  yelk 
yellowish  green.  The  urine  ls  dark  yellow  or  hrownlsh,  with  a  yellowial 
foam,  and  reacts  to  tests  for  bile  piffnients  or  salts.  Tiicre  is  loss  6 
appetitt'^  posiiibly  nausea  or  vonutin^.  The  lon^iie  is  foat*%J  whit« 
The  bowels  are  usually  constipated  with  gray  or  clay-colored  stoolj 
the  odor  of  which  is  often  very  offensive.  The  pulse  and  respimtiol 
are  slow  and  tlie  temperature  may  Ik*  snhnormat.  The  patient  is  usunili 
lethargic.  There  may  l»e  troublesome  itching  of  the  skin,  'l^he  live! 
may  be  enlarged  and  .sensitive.  The  course  of  jaundice  de|>ends  eiitipet 
upon  the  cau^e. 

DUgnoEifl. — ^^rhe  diagnosis  is  made  on  the  pigmentation  of  the 
Junctivje,  skin,  and  nrine, 

Treatment. — The  trentment  must  be  adapted  to  the  cause. 


COHQESTION  OF  THE  LIVER. 


live 
itirefa 
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Acute  congestion  of  the  liver  is  often  spoken  of,  but  of  the  condition 
we  know  practically  nothing.  Chronic  congestion  of  the  liver  is  prt> 
duced  by  any  obstruction  to  the  return  of  blood  from  tiie  liver  to  tl« 
heart,  such  as  occurs  in  chronic  dlsea-ses  of  the  lungs  and  in  cardiac 
failure  from  any  cause. 

The  Hver  of  chronic  congestion  is  enlargetl,  the  surface  smofjth,  die 
cut  section  is  full  of  blood  and  presents  the  characteristic  appearaot^^ 
described  as  "nutmeg."  The  consistency  of  the  hver  may  lie  increased 
by  the  presence  of  more  or  less  cirrhosis  in  these  eases, 

Symptomatolqgy.— The  symptoms  are  limited  to  enlargement  of  llufl 
liver  with  p*)ssibly  some  tenderness  of  the  edge. 

Treatment. — This  must  be  directed  to  the  cause,  which,  m  is  state^ 
above,  is  in  most  instances  the  heart. 


FATTY  LIVFR. 


J 


In  thb  condition  the  liver  cells  are  infiltrated  with  fat.  The  chang« 
is  usually  more  or  less  general  throughout  the  organ.  In  the  individual 
cells  the  amount  of  fat  varies;  it  may  completely  occupy  the  cell  bo*ly 
or  hv:  limited  to  minute  droplets  within  it.  A  certain  degn-c  of  fatty 
infiltration  is  found  in  nearly  all  well*nourishcd  infants.  It  is  more 
marked  in  children  that  have  suffereti  from  diarrheal  disea^e^  ol 
tuberculosis,  but  it  is  certainly  not  oliserved  to  any  unusual  extent  iq 
marasmus,  as  is  so  often  stateti  in  text-lx^oks.  It  may  l>e  found  to  bfl 
the  explanation  of  the  enlargeil  liver  in  rickets,  or  syphilis.  It  is  not 
infrequently  met  with  after  the  acute  infectious  diseases,  but  it  is  very 
doubtful  whether  the  infectious  disea.se  has  any  relation  to  the  condition 
of  the  liver,  beyond  that  of  having  caused  death  and  thus  brought  Ihfl 
body  to  examination. 

Pathology. — The  liver  is  large,  the  surface  is  smooth,  paler  than  normal^ 
or  reddish  yellow  or  distinctly  yellow.     The  section  has  (he  same  color^ 
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■  trarmH  knife  drawn  over  it  will  he  smeared  with  oil.     Micro- 
seo^ioally  the  cell  bodies  are  found  more  or  less  replaced  by  fat  droplets- 
Symptomatology. — Fatty  infiltration  Ls  the  explanation  of  99  pcreent* 
of    thf  stx-alUnl  fulargcd  livers  met  with  in  infancy  and  childhood.    As 
alr^*ady  stated,  a  rertain  amount  of  fatty  infiltration  seems  to  be  normal, 
an«l   it  is  likewise  normal  for  the  liver  to  lje  palpable  during  infancy 
unci  at  least  the  early  years  of  childhood.    At  this  time  a  liver  that  is 
norinaJ  may  be  felt  a  finger's  breadth  below  the  free  border  of  the  ribs, 
UjMi-hitie  ehan^'s  in  the  thorax  often  cause  a  larger  surface  of  the  liver 
\v  I M*  pxposcfl  to  palpation.    A  liver  that  rcache.s  the  level  of  the  umbilicus 
in  n.  rhild  may  be  said  to  he  enlarged,  but  if  the  fact  were  appreciated 
thwt  such  inrrea-se  in  size  was  nearly  always  produced  by  simple  fatty 
iiifiltrHtion  of  the  liver,  there  would  be  fewer  mistaken  diagnoses  of 
lirrhosia,  etc.    The  edge  of  llie  fatty  liver  feels  norrnah  its  consistency, 
a>   fletermined  by  palpation,  is  normal.     There  are  no  other  symptoms 
wha.tever. 

Treatment- — Treatment  must  be  limited  to  that  of  the  underlying 
p<>n<lition.  If  there  i.s  no  other  disease  present  one  may  be  quite  sure 
that  with  iiicreaiie  in  age  the  enlargement  of  the  liver  will  disappear^ 


AMTIOID  LITER. 


Tn  childhood  amyloid  degeneration  of  the  lii'er  is  most  often  seen  as 
scH|iiel  to  chronic  suppuration  in  Pott's  disease  or  tuberculous  osteitis 
odier  parts;  it  may  also  follow  syphilis,  or  chronic  empyema^  or 

iHcrculosis  of  the  lungs, 

"^ITic  palhogenesb  of  the  condition  is  the  same  as  in  adult  Hfe:  the 
tnrtiiatiou  ut  a  peculiar  nitrogenous  sul>slance,  belonging  to  the  class  of 
all:iuiiLin.'s,  which  is  deposited  in  the  various  tissues,  especially  in  the 
rails  of  the  bloodvesseLs. 

Pathology. — The  amyloid  liver  is  usually  very  large  and  very  heavy » 

f.W^  fn*".!"'  nr  gravi.'^h  re*!  in  color,  and  ver\'  tough.     The  cut  surface 

^'tta  a  peculiar  translucent,  glassy  appearance,  and  if  a  little  tincture  of 

Valine  be  pouretj  over  it  the  amyloid  parts  are  stained  a  deep  mahogany 

broftTi.    iNIicr*iscopically  the  (legenerateil  <'eUs  ore  found  especially  in 

the  walU  of  the  smaller  arteries,  Init  »ko  in  the  parenchyma.    The  cells 

Iwivc  n  peculiar,  honiogeneou.s,  glassy  j"ip]>earaiice,  antl  (he  nuclei  may 

Iw  littl.    The  liver  is  never  nlfectefl  alone.     Similar  <*hanges  are  found 

in  the  spleen,  and  it  may  be  in  the  kidney,  the  intestine,  the  heart,  and 

l>li)cKlv(*:<se]s  generally. 

SymptQoutoLogy.— It  can  only  be  said  that  the  organ  is  notably 
nilttr^'il,  hard,  and  smooth;  theei:lge  is  sharp.  One  cannot  distinguish 
1'!'  Viillwiion  the  amyloid  liver  from  a  fatty  one^  There  are  no  symp- 
totas  «lrpi-iident  on  the  enlarged  liver  in  either  case,  but  in  nmyloid 
"•^fiiiTjiiinn  we  have  the  symptoms  protluce*!  by  the  underlying  con- 
"'tiiiij  ftnd  the  wiilespread  character  of  the  process. 
IV  children  are  usually  sutfering  from  prolonged  suppuration,  with 
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fever.    They  are  emaciated,  the  .skin  is  remarkai>ly  pale  and  translueent, 

the  blue  vein.s  standing  out  pnmiinently  cverywliere.  The  spleen  is 
enlarged,  hard,  and  with  a  shiirp  fdgt^,  Uke  the  Uver.  The  urine  usually' 
sliows  a  large  amount  of  ulliunjin  and  cants,  and  there  may  Ix*  a  ji^enerai 
dnjjjsy. 

The  condition  is  practicfilly  alwaya  fatal.  Recovery  has  lieen  reported 
to  follow  the  excision  of  a  suppnrnting  joint,  hnt  it  must  be  verj'  rare. 
'I'htTe  rnjiy  lie  periods  of  teniporar)'  improvement,  but  the  projjress  \s 
ii^vually  steadilv  ilowiiwanl. 

Diagnosis. — 'I'lie  diagnosis  is  foiirnkvi  on  the  pTX'.sem'e  nf  an  eNeitinj; 
eiuise,  e.  i/..  sypliilis  or  suppuratiuti,  on  the  euineideiit  and  .similar  eiilar^ 
nieiit  of  tlie  .spleen,  both  liver  and  .spk*eii  lx*inj^  notably  enlarpxl,  hard, 
and  with  .'^harp  ed^s,  and  usually  n(w>n  the  presence  of  large  amounts 
of  albniniii  with  easts  in  the  urine. 

Treatment. —  In  syphilitic  eitses  mercury  in  such  preparation  as  fjray 
powder  and  large  doses  of  iodide  of  potash  .sluMdd  Ik*  given*  hi  other 
cases  the  treatment  must  be  directed  to  the  primary  disease. 


CIRRHOSIS  OP  THE  LIVER. 


Cirrhosis  of  the  liver  in  childho4Kl  h  often  spoken  of,  but  ver%*  rarely 

seen.  Moree  .say.s  that  it  oeeiits  once  in  2(),(XK>  ho.s[>ital  cases.  Ilatfield. 
in  ISIX),  collected  \iy\\  ca.ses  and  Musser,  in  IN'.H*,  121*  m^l^^^  from  liter- 
ature. In  more  than  a  thoasand  autopsies  at  the  Foundling  Hospital. 
New  York,  I  saw  Init  one  cirrhotic  liver. 

Etiolo^. ^Congenital  syphilis  is  the  most  eommoti  cause.  Alcohol 
is  responsible  for  fnmi  10  to  2.'i  per  cent,  of  the  case^,  Ver>'  sn^al! 
amounts  of  alcohol,  if  taken  re^nlnrly,  may  [>roducc  cirrhosis  in  chiidnni. 
Abnormal  fermentation  or  dccoin|M).sition  in  the  intestine  seems  to  Ik* 
a  more  impcjrtant  factor  in  childlnKid  than  in  atlult  life.  Cirrlifwb  of 
the  hver  may  l>e  depemleiit  upon  chronic  venous  congci^tion  produced 
liy  tulM'rculasis,  adherent  pericardium,  or  ac*|uired  heart  (lisea.se. 

(Jhose  and  others  have  n'[H.>rtcd  many  hundreds  of  ca.'ips  of  cirrlinsis 
of  the  liver  in  children  in  India,  the  etiology  of  which  i.s  obscure.  Con- 
genital obstruction  of  tfie  bile-ducts  may  cause  cirrh<»sis  very  eariv  in 
life- 
Pathology.— This  does  not  differ  from  that  observed  in  aduh  life. 
Tlie  liver  i»  mort*  often  enlar|2:<'<|  than  small.  The  distribution  of  the 
coniici^tive  ti.s.snc  varies  considerably.  It  may  be  about  the  lobuli^,  or 
almij;  the  bile-nlucts,  in  patches,  or  in  irregular  strouds.  Atrophic 
changes  in  the  cells  are  not  marketl. 

Symptomatology.^'^rhere  are  no  symptoms  peculiar  to  childhort<!. 
The  early  manifestations  consist  in  disturbance-^  of  *ligc.stion.  loiter 
there  ia  ascites  with  enlargement  of  the  .spleen,  and  of  the  superficial 
veins  of  the  abdomen.  Jaundice,  if  present*  is  slight.  There  may  ber 
hemorrhaf;;es  from  the  nose^  stomach,  or  intestines.  The  bowels  mar 
be  constipated,  but  diarrhea  is  more  common  than  in  adult  life. 
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Tbr  rnurw  of  cirrhosis  in  (.-hiMhutKl  is  U-suolly  rapuL  the  thildri'ii 

dTin};.a4  a  rule,  in  a  few  monllis  after  the  appcaraut-e  of  ascites,    'l^hom 

nuy.  humrver,  be  pericnJs  of  improvcmfnl, 

A  number  of  rases  of  (In.-  hypertrophic'  cirrhasis  nf  Ilnnot  have  been 

Idcscriliw!  in  chiMren,     The  affprtion  is  very  fhroiiic,  histiiig  soveral 

v«f!i.  'Hie  hvt*r  Is  f'nliirgefl  and  han\,  but  smooth.    Theit*  may  Ik*  ffvcr 

Utiinies.    TJieif  are  attack.s  of  pain  referred  to  the  liver.    Jaundire  is 

[nuniiion  ami  often  ik't'p.    The  lx*wels  are  eonstipale<]  hat  the  stoofsare 

D<(ii|ay-*v]oa^l.     The  urine  niay  shmv  bih\    Tliere  is  no  jisi-ite.s  »iid  no 

sigRuf  ohsinjdion  to  the  portal  circulation.     The  patients  often  die  of 

nulifnnnt  jauntiitx*. 

ftopioua.^Exrept  in  the  sypliilitio  form  this  is  always  batl.     Life 

jnaviip  prolonged  by  treatment,  but  the  dL^eafie  is  incunible  and  ihe 

f  md  surt, 

Tmtment. — This  must  be  conducted   on  the  lines  of  cirrho-si^  in 

■fliillHfe.    A  milk  diet  Is  generally  iicst.    In  the  sy]5liililic  eases  rnereiirj' 

linifflially  and  mercurial  inunetions  with  large  duHt^  of  the  iodides  must 

[if^'tfn;  ainl  in  anv  doubtful  case  this  tn'utnienl  should  rxHL'eive  trittl. 

If  ibf  ascites  is  con-siderable,  it  is  Uvst  relieveil  by  paracentesLs  and 

'  til""  opera  lion  should   be  re|x'att'd  a,s  often  a.s  the  HuitI   reaecuinuhitos. 

[  ^\nrMi|K'ration  of  slitchirij*  tlie  omentum  so  as  to  cst4abllsh  a  colhiteral 

I  ciR-iilftiion,  as  has  been  done  in  a<lults.  might  Ih-  triin!  in  these  cases. 

Ette  Affections  of  the  Liver,— Acute  yellow  atrophy  ha.s  Iiecn 
otisemsl  during  cliildhocMl  and  likewise  altscess  of  the  liver,  eehinocm^cus 
f^ls,»ml  rvi'ti  mah'fl'iiimt  timinrs,  but  these  conditions  are  so  rare,  and 
tni- svniplonix,  so  far  as  known,  so  much  like  those  of  adult  life,  as  to 
Ptmlcr  (lieir  separate  consideration  inadvisable. 


iHTtrSSUSCEPTIOH, 


«•  intiissnseeption  nhstrnction  of  the  .Ixiwels  is  prwluced  by  the 
"Ifiseination  or  enshcathing  of  one  segment  of  the  bowel  in  another, 
l^i^tv  one  part  of  a  tclescopH*  slides  into  the  ni'Xt.  Intussusception  is 
tberjuf  funit  (jf  intestinal  olxstriiction  common  in  infancy.  (>b.striiction 
fruiu  Meckel's   di/erticuhini,   fn:im    bands   or   adhesions,   occurs    but 

•gy. — Tlie  affection  Is  found  especially  in  male  cInhJrcn,  the 
*  bring  almut  two  to  one.  It  is  ven*  rnrt'ly  seen  under  thi'  h^q  of 
^rninuthH,  while  the  [jeriod  from  the  fourth  to  the  twelfth  month  is 
^thil  wf  pvatest  Incidence.  Cases  arc  less  frei:|uent  in  the  second  year 
liftfp  infancy  are  f|uite  uncommon. 
An  intussusception  beJn^  prodiicetl  by  disorrlercd  peristalsis  in  the 
'toirfl,  jiriy  4listnrbance  of  the  bowel  associated  with  increjLsed  peristalsis, 
^torrhea,  tumor  of  the  intestine,  stricture  or  |K>lypold  growths,  the 
ni^'  in  th«'  Imwcl  of  irritating  food,  may  be  r*'gartietl  as  a  predisposing 
fxioT.  Tlie  affection  appears  in  children  suffering  from  such  diseftses 
■ndiboin  those  apparently  in  perfect  health.    In  the  week  following 
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Christnias,  19*12,  seven  cases  of  intussusception  were  admitted  to  the 
I^nflon  Horjpital.  Intu5su.sc<*ption  is  rare,  however,  among  infants  or 
children  suffering  from  the  aeute  diarrheal  diseases  of  summer. 

Certain  nnatomieal  faetors  undoubtedly  play  a  part  in  the  incidenee 
of  this  disease,  especially  the  relative  thinness  of  the  xCnWs  of  the  intesline 
during  infancy,  and  the  much  greater  looseneiw  of  lH>tb  mesentery  and 
mesocolon.  The  latter  espec-Sally  is  notably  long,  peruiittlng  a  latitude 
of  motion  quite  impoijtjible  later  iu  life. 


Fig.  EB 


■^ 


An  UboooUc  iDtUKUKOVptlon:    a,  rhibII  IntesUtiC  abovc:   A.colrwi  below;  «,  aptil  nf  IntiuaUaUpCoa 

nwuUfln,  DOi]gaUMt,  and  oorered  wlih  membratious  exudate :  d,  sppeuaix. 

Pathology. — An  intussuscepdon  may  involve  only  the  small  or  lai^ 
intestine,  and  is  then  known  as  ileal  or  colie,  according  to  the  part 
affeeterl  (Pig,  53).  In  mo.st  ea-ses,  however,  the  intussusception  involves 
both  ileum  and  colon.  The  conditions  can  best  be  illustrated  bv  diagram 
(Pig.  54). 

The  outer  or  ensheathing  layer  A  is  known  as  the  intussuscipiens;  the 
inner  or  cnshealbed  layer  B  is  the  intussusceptum.    The  apex  of  the 
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^^it^^susc^ptum  is  at  D,  the  neck  at  C     In  most  cases  in  tli(*  liepinniiip; 

the-    fiutiT  shcalK  is  colon,  the  intussiuMvptum  is  Hiiiall  iiittvsLiiR'.     The 

ji^»*-xi.)f  the  iiitu^su.sc-eptum  is  often  tlie  ileoc-ecjil  valvf,  ami  in  such  case 

the   Milvc  remains  the  apex  of  the  intussuaceptum,  the  iiitreaae  eoming 

^nini  irifoUiing  first  of  the  cecum  and  later  of  the  colon.     In  other  cases 

tlhe  Ik'iitn  ^lii>s  through  the  valve,  whicli  then  forms  the  neck  of  the 
\ntiiviiiscipitMi.s  aiitl  the  increase  will  then  Iw  made  by  more  and   more 
w(  the  ileum   fwis^jiiiig  through  the  valve;  the  neck  reninins  constant,  ' 
wlulf  the  ajK'X  winiinually  cliangcs,     Nunscrous  ca.-^es  are  on  reconj  in 
whieli  an  iiivaginated  Meckel's  diverticulum  or  appendix  waa  found  at 
ihcnpex  of  the  iiitus-sii.sception.     The  ititu-ssasceptum   may  be  only  an 
J        iin'h  or  two  or  .several  feet  in  length.     Owinjij;  to  the  fart  that  the  me.sen- 
^ft   lery  is  earriwi   in  with  the  itilnsHuseeptura,  the  intu.ssuriccptioti  is  often 
^  iiimil  in  upon  itself  toward   the   mesenteric   attachment.     In  most 
rliiiical  caries  intu^Htiiiceptions  are  produced  by  the  telescoping  of  an 
up[»T  into  a  lower  segment  of  the  gut;  in  a  certain  number  of  cases  the 

f'tixxvi-s  is  n^vcrsc*!  and  a  lower  portion  i.s  invagiiiated  into  an  upper. 
ntu-isiwTptions  are  nearly  always  single,  but  double  and  even  triple 
intuxM^ceptions  have  been  recorded.  Multiple  intiLssusecptions  are 
Tm  rarely  seen  clinically,  but  are  a  common  occurrence  in  the  post- 
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Dmgmiaaauie  drnwln^  of  am  intaMOHvptlaiD :   A,  Intumuel plena:  B,  iaUmuiceptuin , 
C  ri«<'i[ :  A  ppvk  of  iQtuuuKCpCum. 

mnrtem  rTK>in-  It  Is  now  well  known  that  intussusception  may  occur 
during  ilir  final  hours  of  life  without  giving  diniral  symptoms.  I'hese 
iffMod  tntus^usct^ptions  are  all  in  the  small  intestine,  may  l>e  very 
niiiMTDUs,  a»  many  as  a  dozen  in  one  ca.se,  and  may  l>e  either  of  itscend- 
ioj!  or  ilcsevmlm^  type,  or,  indeed,  of  both.  There  are  no  pathological 
rtuui^  in  the  intestine  in  thei^  c&ses, 

IV  pathological  changes  founrl  in  clinical  cases  \'ary  with  the  length 
of  lime  nliich  huA  elapsed  from  the  formation  of  the  intu^wnsception, 
bu(  still  more  with  the  amount  of  interference  witli  the  lumen  of  the 
wwel  and  the  nutrition  of  the  parts  involved.  The  intu.s.sus<-eplum 
wixnocs  (W|^y  engorged  with  blood  and  swollen,  the  enlargement 
Wing  givatcft  at  the  apex,  a  fact  which  accounts  fur  the  difficulty  often 
wm  witb  in  inducing  the  last  few  inches  of  the  ii>tiLs.siLsceptum.  FoUow- 
wg  ur  swHhng  there  may  be  hemorrhage  into  the  tLs^sues  of  the  intus- 
nnegiluiD,  vhi<.4i  soon,  unless  the  eon.strietioji  Ls  relieved,  sloughs  ofT, 
tne  arpantion  occurring  at  the  neck.  I'snally  after  an  intussusception 
Ba«  rxKted  for  two  or  three  days,  there  are  more  or  less  firm  adhesions 
Itwem  tbr  seftvus  surfaces  of  the  intus,stiscipietts  ami  intussuscepttim, 
TTwe  arfhesiacis  may  develop  verj*  rapidly,  or  they  may  he  entirely 
wet*  afirr  a  meek,  [n  chronic  cases  they  constitute  the  greatest 
**•*■**  to  iwloctioiL.    At  any  time  a  general  peritonitis  may  be  «(cited, 


290 


DISEASFJS  OF   TltE   AUMES'TAHY    TRACT 


in  Home  case.s  apparently  from  infei^tion  tlirough  the  weakene^l  intestinal 
wait,  in  otliprs  from  pt'rforatioit  of  i]w  wall  of  the  jjut  at  the  net-k. 

Symptomatology. — The  onset  nf  intiLSHUseeptioti  is  usually  verj' .smldeu 
ami  ju-ijle.  An  iiifiint  apparently  in  p^totl  health  is  suddenly  seized 
with  severe  alxloniinal  pain,  eries  vehemently,  flexes  the  legs  on  th< 
abfiomen,  vomits,  and  i.s  j^reatly  prostrated.  The  vomiting  eontinued, 
(he  vomitus  being  at  first  ordinary  gastric  eontents;  later  it  may  b< 
bile-tiii^ed  anil  fiiiallv  it  is  feeal.  With  the  onset  of  the  attack  the  bowela 
move  onee  or  twice,  the  sttMjk  consisting  of  normal  ftfe^:.  Xety  soon 
there  are  movements  of  bltHxl  and  mueu.s,  toitkiii^  verj"  much  like 
cnrrant-jelly.  Pnxstration  is  UHindly  markwl  frt^m  the  lie^innirig.  Thfl 
temperature  at  the  outset  and  usually  for  several  day.s  thereafter  Is 
normal;  the  respiration  is  nonnal,  the  pulse  b  rapid  ami  fi-elile.  The 
factes  is  usually  pale  and  anxious.  The  infant  may  take  nonrlsbuieiit 
greedily,  hut  ordy  to  vomit.  The  severe  pains  aiui  crying  are  repcate<! 
from  time  to  time,  '^riie  progress  of  tlte  eaiSe  la  that  of  any  cjise  of 
intestinal  obstruction,  the  patient  not  Itwking  very  sick,  but  sleaiUly 
lo-sing  streiijL^h  through  sncce.ssive  tlays.  The  striking  featun'5  are  th« 
vomiting,  which  is  suceessi%'e!y  food,  bile,  feces;  the  re]>eated  attacks  ol 
seven?  pain,  with  collapse,  the  passage  of  blood-.?taineil  mucus  from  lli« 
Iwwel,  and  finally,  tlie  prL'.sence  of  an  alxJominal  tumor.  The  vomitinig 
is  rcgularh'  persistent;  it  may  be  projectile.  At  first  the  vomitus  oonsista 
of  norma!  gastric  contents,  later  it  I>eeon]e-s  bilious,  and  still  later  it  may 
l}e  fecaL  Fecal  vomiting  octnirs  in  only  15  per  cent,  of  the  cases  iq 
infant'^,  ami  is  not  seen  until  the  third  or  fourth  day.  When  present] 
it  Is  of  considerable  importance  from  the  standptnnt  of  diagnosis. 

The  tumor  felt  is  formed  by  the  telescopetl  intestine,  anil  is,  therefore] 
usually  in  the  line  of  the  colon;  and  as  the  colon  is  foreshortened  by 
the  process  of  intiLssuseeption,  the  mass  will  most  often  lie  near  thfl 
hepatic  llexure  or  in  the  position  of  the  transverse  colon.  The  lumoi 
Is  rtjund  ami  usually  long,  deseribed  a.^  saussige-shaped.  It  may  Ije  fell 
to  hanleri  under  the  hand.  The  position  and  size  of  the  tumor  vary 
from  time  to  time  with  progrc-ss  of  the  intu.ssuseeption.  It  is  possible 
for  the  mass  to  l*e  felt  by  the  reeinm,  or  in  extreme  cases  it  pnvsents  at  th< 
^nus  like  a  ppolap.se  of  the  rectum.  Not  infrefjuentty  no  tumor  can  l>e 
felt.  The  alMlomeii  is  asually  soft  and  may  be  retracte<l,  yet  on  account 
of  pain  and  Ihe  natural  sensitiveness  of  an  infant  to  any  manipiilatioa 
it  may  be  impnissible  to  obtain  a  satisfactory  examinntioti  without  an 
anesthetic,  .^fter  the  first  day  or  two  the  alxloinen  becomes  tlistended 
and  tympanitic.  Relaxation  of  the  rectal  spliineter  has  been  note*!  in 
cases  in  which  the  lunior  lay  in  the  rectum  or  sigmoid.  After  the  on.set, 
constipation  is  usually  aksolute,  neither  gas  nor  feces  lieing  piussetl,  hul 
this  fact  is  often  o\'erlo<.»ke*!  by  reason  of  the  pjLssage  of  blood"  and 
mucus.  The  amount  of  blood  piLssed  is  small,  usually  only  enough  to 
tinge  the  mucus;  in  .some  instances  the  blood  is  more  abundant  than 
the  mucus.  There  may  Iw  freftnent  passages  of  small  amounts  ol 
blood  and  mucus  every  hour  or  two. 

At  the  onset  the  temperature  is  usually  normal.    After  the  first  day 
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Of  *'Wo  it  may  show  a  rise  of  one  or  twn  degrcps,  b»it  it  is  never  in  tlie 
nrly  stages  in  proportion  to  the  prostration  or  collapse.  Late  in  the 
Jis^»«we  the  temperature  mounts  steadily^  itreaprctive  of  the  presence 
of  peritonitis.  The  latter  is  comparatively  rare  and  is  u,siial!y  limited 
Itj  ilie  inimeihate  neighborhood  nf  the  intussusception.  Rupture  of  the 
■mt    is  rare  under  any  conditions. 

The  urine  h  usually  scanty  from  the  repeated  vomiting,  hut  the 

«>fiiptnm  Is  of  little  value. 
'I'he  course  of  the  disease  in  infants  is  nearly  always  acute.    In  oliler 

cVihhrri  the  progn:s.s  is  slower,  and   in  some  a  condition  of  chp.>nic 

kinliLssijAception  is  developetl.    The  affection  may  be  fatal  within  twenty- 
lour  hour*,  but  most  of  the  Cfwe*!  are  protracted  for  four  or  five  (jays* 
Tlic  duration  ap{)ears  to  depend  mainly  upon  the  age  and  re:<istanee  of 
tbe  jBitient  and  the  site  of  the  oKstniction.     As  a  rule,  the  hif^her  the 
aUtnu'tion  the  severer  the  vomiting  and  prostration,  and  the  earlier 
^^llif  exhaustion.    Cases  rarely  last  beyond  a  week,  unless  the  obstructinn 
^■tnoiilv  partial  and  the  condition  of  a  chronic  intu^usception  is  developed, 
I         >>f)oriLaneous    reduction    undoubttHlly    4xviirs.       D'Arey    Power   Hjls 
rweully  rejHjrted  two  instances  of  .sjxTtntacicoiis  redui'tion.     Treves  and 
(rtHrrs  ron:*ider  that  many  of  the  atttifks  of  severe  coolie  ntay  be  due  to 

I  Huall  intussusceptions  which  resolve  spontaneoii.sly  or  under  (he  influence 
iif  <>pium.  The  symptoms  of  severe  tolic  and  intussusception  are 
ffrtaiiily  su^eatively  similar. 
It  is  [Kjssible  that  the  intussusception  may  }>eeome  gangrenous, 
slough  off,  and  recovery  occur  spontaneously,  the  outer  tm*]  inner  tubes 
of  ttie  intussusception  uniting  at  the  neck,  but  in  an  infant  such  a  result 
iiiM  to  be  e\|jected.  Snow,  of  Buffalo,  has,  however,  recently  reported 
H'lLV  in  which  a  seven  months' chiUl  suffered  from  an  intussusception 
f'>r  iii\t*M.Ti  days,  when  ii  piece  of  gangrenous  intestine  six  inches  in 
lptiK*b  pnjtruded  from  the  rectum,  was  ligated,  ami  removed,  recovery 

»    following.     In  infants  spontaneous   resolution  is  more  probable  than 
iwoVfTv  by  this  process.    In  okler  chihlren  it  may  be  more  frec|uent. 
y  In  tlie  SI  walled  chn>nic  cases,  lasting  scvertd  weeks  or  months,  the 

^Vfnptoins  are  not  iit  all  regular.  Usually  there  is  nn  iilMlomiiuil  tumor 
*bidi  varies  its  shape  anti  position  from  time  to  time.  'Jlierc  iire  attacks 
"' iwin  anri  pnjstration^  and  the  condition  of  the  Ixiwels  varies:  in  some 
<^MaH  Iheiv  is  diarrhea,  in  other  cases  alternating  diarrhea  and  consti- 
P*ti(in.    The  recognition  of  the  tuniifr  is  the  important  |xmit. 

IHtguofiis. — The  suflden  onset  without  fever,  th<'  ]>epsistcnt  vomiting, 
wwvert-  pain  with  symptoms  of  eollap-sc.  the  pjissage  of  hUtod  and 
riiui-tiH  without  fecal  matter  or  gas,  anil  finfllly  the  presence  of  a  tumor 
■^  tlip  diagnostic  symptoms.  If  the  pos.sibility  of  intussiLsception  Ls 
l^fnipin  mind  the  fliagnosis  is  nsuiilly  eaisy.  The  most  common  error 
^  Vi  mtHtake  these  cases  for  ik^icolitis  or  dvsentt'r\'.  In  the  lattt'r 
■fii-lioii  fcv<T  is  present  from  the  Iwginning,  usually  in  pro|Kittion  to 
"*  spvmty  of  the  attack;  the  vomiting  is  nut  so  ]>ersistent;  the  stools 
Contain  more  or  less  fecal  matter  in  adilition  to  blmxl  and  mucus,  the 
IM  being  usually  of  small  amount:  the  pain  is  not  so  severe,  and  there 
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is  no  tutnor.    The  presence  of  a  tumor  woultl  at  onf**  t-xcliide  (iilsco 
dition,  but  unfortunately  a  tumor  is  not  always  to  be  felt  in  intiissust-*' 
tion.     In  over  ti()  [kt  eent.  of  Erdiiiann'it  28  eaaeii  no  tumor  could 
felt  in  either  the  abdomen  or  rectum.     The  rectal  examination  sLoi 
never  l>e  forgotten. 

Without  tumor  the  symptoms  point  only  to  intestinal  obstnietio 
except  that  the  passages  of  Itlooij  and  mucus  are  fairly  tiistincliv 
and   while  intestinal  obstnietion  from  bands,  adhesions,  or  MerkrL 
diverticnliini  does  oeeur  in   infancy,  this  condition  b  exceedingb 
as  compared  with  intussusception. 

PrognoBifl. — The  prognosis  is  always  ven*  grave,  Leiehlensle 
statistics  showing  a  mortality  of  73  per  cent,  and  Fitz's  G9  per  eei 
The  younger  llie  clilld  the  graver  the  prospect;  the  earlier  die  diasjii 
is  miide  and  proix-r  treatment  instituted  the  better  the  prcj^o 
Spontaneous  reduction  is  too  rare  to  l>e  dependefl  upon.  If  tlie  iiiva, 
nation  ean  be  reduced  by  inflation  with  air  or  injections  of  water  t! 
case  is  hopefuh  although  in  these  crises  the  condition  oeeasionally  reeiiE^ 
probably  from  failure  to  n*duec  the  hist  few  inches  of  the  swollen  intiK-d 
susceptum.  After  the  second  or  thir<l  tlay  n^luctioii  by  these  methi>« 
is  rather  problematical.  Within  the  last  few  years  great  progress  hs 
been  ma^Ie  by  treating  these  caises  promptly  by  lapan>louiy.  'TMm 
earlier  the  operation  the  better  the  praspect  of  sueeessfid  outanim-€». 
The  chatiee  of  recovery  by  tlic  sloughing  of  the  intussuseeptuiti  an*/ 
s[X)ntaiieous  cure  is  too  small  to  Ix:  considereil  in  infants. 

In  chronic  intussusception  also  the  prospect  is  verj*  grave.  IIctt 
operation  is  essential,  yet  atlhesions  will  usually  have  fonnetl  so  as  to 
prevent  reduetloti  and  necessitate  a  resection — always  a  difficult  m<i 
dangerous  operation  in  a  cliihL 

Treatment. — Once  the  diagnosis  is  made,  the  essential  thing  is  iIh- 
n.-ductioii  of  the  iiiliissusception,  and  the  more  promptly  this  is  atteinptttl 
the  greater  the  prospect  of  success*    As  preliminary  measures,  all  feedinjl 
should  be  stoppeti,  the  stomach  may  be  washetl  out  to  check  the  vomit- 
ing,  and   mor[>hine   given   hypo<lermieully   to   relieve   paiii   anil  *]Wi 
peristalsis, 0.tM)()'i  gm.  (gr,  jiij^)  to  a  child  a  year  old.   For  the  reductionnf 
the  intussusception  conservative  opinion  still  a4lvises  the  use  of  inflation 
with  atmaspherie  air  or  injeetions  of  large  fpiaiitities  of  water;  wi^ 
cither,  alxlominal  taxis  should  In*  cmploycil.     In  any  viisv  inflation  or 
injection  is  ulluwable  as  a  pn4iniinar\"  treatment  if  the  mctluKl  does  n»l 
lead  to  priHTastiiuition  in  the  performance  of  laparotomy.     The  pro- 
cerlures  are  as  foUuws: 

Inflation, — The  child  should  Iw  placed  ujjon  its  back  on  an  ineiined 
plane,  head  ilowinvard.  The  air  is  best  injected  through  a  lai^'  i-atheter 
(2fl  Frpuch)»  uttarhrd  to  an  ordiniir)-  foot-bellows,  TheR"  is  no  exact 
slanttard  for  thi^-  meiLsnremetit  of  the  force  that  is  permissible.  The  aif 
shouhl  bf  .slowly  injwted ;  the  tumon  if  present, should  be  ^ntly  manipu- 
latetl  in  the  diref-lion  in  which  rerhiction  should  occur.  Dan^r  of 
fnjury  to  the  intestine  by  these  manipulatioa'i  must  be  admitted,  though 
rupture  has  been  vcrj'  rarely  caused. 
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Kistead  of  air,  Senii  a*Ivises  liydrogeii  gas  an<l  otK<»rs.  rjiHKin  tiioxide, 
lit     as  the  e^secitiiil   tliinf;;  is  prompt  news  air  is  usually  to  Ik-  piTft'rr<.'d. 
l.^oduetiuii  Is  often  acfompiinitMl  }>y  u  j^urgling  Huund  atul  a  sudden 
iv»^PF«?Afii"t*^  o^  tlio  tumor  uikUt  tlie  fingt-rs. 

Xnjec'ttons  of  water  are  miuW  witli  the  fhild  in  the  position  de-smlied. 

\  C<^untaiu  syrin^  at  a  height  of  four  or  fi\'e  fet't  is  generally  used, 

TVi*-  water  should  Ix"  at  a  tetnpcmturt'  of  l(.M)°  to  105°  F.    Milk,  saline 

<4iAvition,  or  gruel  are  advised  as  Unng  le.ss  irritating,  hut  it  is  lje,st  to  use 

wat'T.     'i'he  injection-s   are  inaile   throujirli  a  large  eatheter  {2ll  or  25 

Vrt-nt'li)  ami  are  to  be  direeted  as   iiearty  as  niay  be  on  tlie  apex  of 

lUc  Immor.     The  height  of  the  How  may  Ike  inerea-setl  to  .six  or  even 

fij'ht  feet,  but  the  danger  of  ni[jturo  i.^   iTiereiWed  by  ,'iuch  pr<K-eihire, 

and  ;i  pres."*ure  beyond   four  or  five  feet  yhould   not  Ix-  employed   in 

tcxtpsof  many  days'  standing.     From  one  to  six  quarts  of  fluid  may 
V  uswl,  us  much  as  possible  being  retained  by  pressiufr  the  buttocks 
tiiii^cllier.    Taxis  should  be  applied  fUi  tn  the  use  of  iuHation. 
If  fither  of  these  inetbotis  results  in  the  reduction  of  the  intiissiisrep- 

■  tiiiii,  ihe  patient  s]ionId  l*e  kept  absolutely  f|uiet,  fee<lin^  for  several 
Jftji^kept  at  a  inirjimura,  and  morphine  or  opium  given  to  (juiet  peris' 
lahisuiid  promote  rt-st.  If  symptoms  return,  injeetion  or  inHatiou  may 
Ih'  tn«l  asecond  time;  but  with  a  st»eond  return  of  ^symptoms  after  relief, 
*ir  kiiiirp  to   relieve  the  condition,  laparotomy  should  l>e  imiueiliately 

»ivrft>rtae<l. 
LaparoUifft i/  is  now  advocated  by  surgeons  as  the  proper  treatment  for 
all  rases.     Emphasis  is  laid   upon  the  brilliant   results  of  immediate 
oirTHtion.     It  is  now  generally  admitted  that  infants  bear  laparotomy 
iiiiicli  i>ptter  than  was  formerly  believed.    Statistics  show  that  0[X'rations 
wi  the  first  or  second  day  are  successful  in  aUiut  *5(l  [xr  cent,  of  the 
^g  rfcMHfjind  individual  operators  report  better  results  in  litnited  nnml>ers 
H  offases.    The  easeulial  steps  in  the  opi-rations  are  the  opening  of  the 
~    alnl(tmi'n  over  the  site  of  the  tumor,  if  one  l>e  present,  and  the  reduo- 
liyridf  the  intussusception.    This  is  sometimes  c(imbiiied  with  an  elTort 
lo  .tlitirtrn  the  mesenterv  in  the  hope  of  rendering  recurrence  more 
'liflicult,    lle<luction  may  l»e  impossible  from  the  presence  of  adhesions, 
Imtn  t(»o  great  swelling  of  the  intussusceptnm,  or  may  l>e  inadvisable  by 
"'iL««i  of  the  condition  of  the  gut.     A  resection  will  in  that  ca-se  l>c 
DnTwary.    Conditions  calling  for  such  complicated  itiHrations  greatly 
the  chances  of  recovery. 
itH'lminic  intussusception  in  older  chihlren.  palliative  treatment  may 
'*  itlttripted,  in  the  hope  that  the  intnssusceptum  may  slongli  oH"  and  t>e 
WiftT^^l  with  resulting  natural  cure.     Even  If  tills  <K'cur.  theR*  will 
wlatmliRicnlty  fn«n  cicatricial  contracture  of  the  scar  and  adliesions. 
*  V^^i'in  in  these  cases  is  <li{Hcidt  and  dangerous,  because  the  eon- 
tl'lHjjiMts^iaiiy  forbid  retluction  and  necessitate  resection  of  the  tntes- 
linc. 
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APPENDICITIS. 


Under  the  raption  of  iippcndicili.s  are  now  iiicluilpcl  all  the  mfl&ia| 
matorv  professes  involving  the  appc-Dclix  and  cecum,  sinee  we  ar< 
satisfied  that  in  practically  all  ca^es  the  appendix  is  the  |>urt  prinmrilj 
tnvnIvefL 

Etiology. — ^ Appendicitis  Is  rare  in  early  chilfJhocK]  and  .seldom  seen  in 
infancy.  In  tiie  course  of  more  than  lOOU  autopsies  on  infrntLs  uiilI 
children  under  the  age  of  five  years  at  the  New  York  Foiintlling  no*f 
pital,  evidence  of  old  inflammation  in  the  appendix  was  found  hu( 
twice.  There  is  a  curious  predisposition  on  the  part  of  niules^  Ixh*s 
Ijehi^'  the  tnore  affected  in  the  proportion  of  two  to  one.  [ 

Some  cause  of  local  irritation  may  be  found  in  the  apjjendix.  a  smaD 
mass  of  haniened  feces,  a  .seeil  or  fruit-stone,  in  some  instanci's  pin-;,  ol 
otfitT  forei«^n  .substance. 

Ulows  or  injuries  to  the  alwlomen  are  responsible  for  the  production 
of  some  few  cases,  probably  by  Hgliting  up  some  old  catarrhal  or  inflame 
matory  process.  i 

Undoubtedly  bacteria  play  a  part  in  the  process,  especially  the  oolofl 
bacillus*  Most  cases  must  be  explained  upon  the  ba.'^is  of  a  primary 
irritation  by  a  catarrhal  condition  or  foreign  body  in  an  idrnost  cUxm-q 
sac.  with  the  secondary  invasion  of  pathogenic  microHjrganisms.  Tli^ 
affection  is  seen  in  close  association  with  acute  tonsillitis.  Some  ol^iserveis 
ht>kl  that  appendicitis  Indongs  in  the  category'  of  acute  infectious  disea^sr^ 
a  view  for  which  there  is  certainly  some  ground, 

PatboJogy. — So  far  as  known,  the  pathology  of  appendicitis  in  ehildmi 
does  not  differ  essentially  from  the  comlitions  found  in  atlult  life,  ex(¥p| 
that  the  jwsition  of  the  appendLv  L<  more  variable  in  the  earlier  yearsi 
I  have  scf^n  the  appendix  lying  dee]>  in  the  pelvis  with  an  abscess  formed 
from  it,  iip]m>achin^'  the  rectum;  in  other  instances  touching  the  neck 
of  the  i^idl-bladder,  an<l  in  still  others  lying  well  to  the  left  of  thi 
umbilicus.  { 

1 .  CatarThal  Apjieiidiciiis. — In  this  condition  there  is  an  acuti 
catarrhal  inflaunnation  of  the  mucous  membrane  of  the  appendix,  'fh* 
tulje  is  enlargetl,  it?  walls  slightly  infiltrated,  the  cavity  filk-ii  and  possibly 
distended  with  mucus  or  mucopus.  In  some  instances  the  lumen  of  Xh^ 
appendix  becomes  obliterated  at  or  near  its  opening  into  the  cecuroj! 
and  escape  of  its  contents  being  prevented  a  cyst  i.s  formed  which  majj 
rupture  into  the  peritoneal  cavity.  ] 

2.  Ulreraiive  or  Perforating  Appendif^ifls. — In  this  form  in  addi^ 
tion  to  the  changes  present  in  the  catarrhal  apj>endieitis  we  find  \kXt 
ulcerative  lesion  of  the  walls.  The  ulceration  may  tlestroy  only  tha 
mucoiis  membrane  or  may  |>erforBte  all  the  walls  of  the  tulH-;  lliQ 
perforation  is  usually  near  the  tip  of  the  appendix  and  is  caused! 
by  a  twisting  or  obliteration  of  the  bloodvessel  supplying  the  ap|>endiX4i 

3.  Gangretion.?  Appnliiicit^s.^l\^  a  certain  nnmlx^r  of  cft.ses,  a[>paiH 
ently  by  reason  of  interference  with  the  circulation  of  the  appentJiKi 
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|prcxiu<*efl  by  tlio  patholo^fal  process  and  the  invasion  of  virulent 
pac-teria,  the  whole  uppendix  l>ec'onieM  lilack  ami  necrotic  ami  sloughs 
pff ;  in  other  iii:stancc&  only  a  purt  of  the  organ  Iwcoriiea  gongrcn- 
With  nil  severe  cases  of  iippciiflicitis  there  is  more  or  less  aeii(e  peri- 
ioi^ilis.  In  the  ampler  causes  we  fimi  the  peritoneum  of  the  appendix 
and  surrounding  parte  congested  ami  coated  with  a  little  fresh  Hbrinj 
anc"!  there  may  be  tfoiiie  delicate  adhefiioiw.  In  otlier  jnslai]ee,s  even 
without  perforation  there  may  be  a  general  acute  pla.stic  peri  ton  itiii< 
Ira   cases  of  ulcerative  or  gau^renoua 


■£ 


apj:jendiciti*  wc  may  find  a  localized 
pffitonttis  before  the  perforation; 
fttT  [>erforali(m  there  will  be 
itlicr  a  Iwalizetl  ahscCiiksor  a  j^n- 
eral  suppurative  jjcritonitis.  I'lie 
faotois  determining  the  fate  of  the 
p«*Htoncum  in  these  ca.ses  seem  to 
iw?  the  position  of  the  appendix, 
wJiifh  soiTietiiiie.s  faiors  and  soine- 
nies  prevents  the  fonnation  of  ad- 
^sions;  the  resistance  of  the  tissues, 
ttri<l  the  vindencc  of  the  infeutiug 

In  cases  of  old  appendicitis  we 
firi«l  the  ap[>endix  Uiund  down  by 
a<llie!4tons,  thickened,  and  probably 
«x>ntaining;  pus.  In  some  instances 
**•*  find  small  abscess  cavities 
el*»t><ly  walled  off  by  firm  adhe- 

'       BTmptomatology.     Catarrhal  Ap- 

ptrmiiritix. — A   mild   attack  of   ap- 

pondifitis  in  a  child  Ls  shown  by 

»   ^li;;llt   ri.se  of  temperature  (100^ 

to  lUl*  F.),  vomiting,  constipation, 

pain  iu  the   right   iliac  fa^sa,  and 

tcmli-mpss  over  the  appendix,  usu- 

iHviil  MrBunicy's  point  (Fig.  -V)). 

If  rniiiiv  eiLses   it  may  be  difficult 

li'iiatifitv  otie's  Hcif  as  to  the  diag- 

nrww,  uiid  the  presence  of  an  ap- 

fiidiciiis  can   only  l>e  suspected. 

l>oiil»tl[ss,  also,  many  of  these  mild 

in\i!ii]fs  pass;  unliccfti^l  hv  children. 

AIUt  a  day  or  two  of    fever  and 

H^i  ihe  lirmble  regularly  subsides^ 
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I'liiJt'>)rni[»h  showing  MrBurney'B  point,  Thfl 
doliki)  tliG  Tight  al^t-  of  the  BlHlooien  midway 
■between  the  Tinibilirii!f  and  IbB  aulerosuperlor 
spine  or  Uie  LUam  Kpreaeuta  tbe  location  or  tbe 
fiai»t. 


i»ii  ihf  puik-iit  LS  very  likely  to  have  recurrent  attacks.     During  the 
aiUclt  lliffe    may  be   only  a  sense  of  resistance  on   palpation   of   the 
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appendical  region,  or  there  m&y  be  a  definite  mass.     Willi  tJie  sub- 
sidence of  the  iiiHanimation  these  luoal  signs  entirely  dlsapix^tir. 

Ulcerative  or  Pcrjorni'mg  Appevflicitis. — The  onset  in  these  cases 
presents  <jreat  variations.  In  a  typii*al  ease  the  disease  Ijegins  with  a 
rise  of  tenipenitiire — 102''  to  103"^  F. — rarely  with  a  chill,  :iceompanied 
by  iian.sea,  vomiting,  constipation,  and  more  or  less  severe  alxlouiiniiJ 
pain.  The  pain  in  the  i>eginnin^  is  diffu.se,  or  is  referred  to  the  umbilieus. 
After  tweniy-foiir  or  forty-ei^dil  liours  it  i.s  liK-alized  over  the  ap|>f  ndix. 
The  Imwels  iire  wsualty  eon.sti|Uitnl.  hut  diiirrhe!!  inuv  oreiir.  In  ntht-r 
i]istiini'<:\s  the  outset  of  the  dLseiuse  is  gradual,  tlie  tenijM'nilnre  is  sUglit, 
ttie  eoti.'ititiitiona]  di^sturbance  n^ild,  und  tlie  evideiiee^  of  appi^iKlieitls 
are  found  on  the  physical  examination,  a  tumor  ur  mas.^  Imng  found  in 
the  right  iliac  fossa  with  some  tenderness  over  the  apj^endix. 

Ill  still  otJier  case^  the  first  e\'iden<H'  of  the  onset  of  tlie  appendicitis 
is  the  development  of  an  acnte  general  peritonitis,  with  lU  characteristic 
vomiting,  rapiii,  small,  hard  pube,  drawn  facies,  rigid,  tender  alxloinen, 
and  great  prostration. 

On  the  second  or  third  dav  of  an  ulcerative  appendicitis,  l>eginning 
either  insidiously  or  with  the  cbtssic  syniptoms,  the  condition  is  usually 
characteristic.  The  patient  lies  on  the  back  wi(h  the  knees  drawn  up 
and  the  facies  is  anxious  and  tlistressed.  The  temj)eratiire  is  102°  to 
104''  F. ;  the  pnLse  is  rapid^  but  otherwise  normal;  tlie  respiration  Ls 
normal  or  is  rather  shallow  and  siippresseil.  the  alulonjen  l^'ing  hcM 
immobile.  The  tongue  is  coatctj;  there  is  nausea  and  possibly  vomiting, 
cither  of  food  or  bilious  materiah  anrl  the  Imwcls  arc  fpiitc  c<>nstipate*b 
On  examination  we  fin<l  the  aUlomen  held  almost  inimohile  in  respira- 
tion; it  LS  iL'siially  distemleil  and  tympanitic;  there  may  Ix-  a  prominence 
of  the  right  side.  On  palpation  there  is  a  distinct  resistance  in  the 
right  iliac  fossa,  or  there  may  be  a  definite  tun\or  or  nuiss  in  the  fossa, 
Fi'uni  this  point  the  further  course  depends  ujxin  the  progress  of  tlie 
lix-al  process.  It  may  resolve;  it  may  go  on  to  the  formation  of  an 
alwcess;  it  rnay  at  any  time  produce  an  acute  general  peritonitis. 

Re^ohttioii. — When  this  (x^'urs  a  plastic  ficritonitis  shuts  off  the  inflani- 
matopy  process  in  the  ap]>endix  und  (he  inHiimmatinn  sttlwidcs.  The 
temi>eriiture  gradually  falls,  the  constitutional  symptoms  subside,  (he 
local  induration  or  tumor  dimitiLshes,  and  at  the  end  of  a  wivk  or  ten 
days  the  patient  Ls  convalescent.  There  may  l»e  some  induration  in 
the  ap|>endical  R'gion  for  weeks  thereiifter. 

Afi.-*ri'ss  Formation. — In  tliese  cases  the  appendix  niptures  or  perfo- 
rates, but  having  l>een  previ<msly  walled  off  by  a  plastic  perilojiitis,  only 
a  IcK'alized  ai-iseess  results.  The  temperature  LLsnally  remains  elevated, 
but  may  fall,  the  pulse  in  either  cjtse  continues  rapiil,  the  nausea  and 
vomiting  continue,  and  the  constipation  persists,  white  the  local  signs 
increase.  The  pain  may  inerea-se,  hut  is  often  surprisingly  snudi  after 
the  abscess  ha.s  formed.  The  mass  in  the  iliac  fassa  continues  lo 
increase  in  size,  remains  tender,  and  after  a  day  or  two  fluctuation  Tuay 
l>e  determined.  With  the  formation  of  the  abscess  there  nuiy  Ix-  pro- 
fuse pcrspirntioii.     The   aKscess   once  formwl  is  now  regularly  rw'Og- 
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nd  evacuated.  In  neglected  caries  it  is  possible  for  such  an 
to  nipture  externnHy,  either  in  the  Htink  or  in  the  groin.  More 
ft^n  the  patient  ilies  of  sepsi.s  or  of  an  acute  general  peritonitis  from 
ui:>ture  of  tbe  aUseess  into  tlie  peritoneum. 

^'icTitr  (rcnrrai  Peritonitis. — Tnis  may  arLse  either  from  rupture  of  n 

(>revifjus]y  localized   aUseess.  or  from   extension   of  the   inflammatory 

yriwess.    The  j^yinptouL'^  ait^  eharaf*eri.4tir  of  the  eondition,    (St*e  p.  ;i02.) 

The  cttttrst'  of  an  apputtUeitis,  tiierefore,  de[K'ntls  njxjn  the  severity 

of  llir  putholnjjical  pmee.ss  niid  (he  l^x'al  eonditiunH  favoniig  or  hindering 

tho   loraliy^ntion   ctf  tfie  inHurnmation  by   the  formation  of  adhesions. 

IChr  mild  eatarrhal  riLst-s  run  their  course  in  a  few  days.  The  .severe 
(fcwrs  with  lo<-idize<l  |>entoniti.s  may  resolve  within  a  wwk  or  ten  days. 
Rie  eases  with  aiiseess  formation  usually  n-nc-h  tlie  climax  iirnl  are 
o|M*neil  within  from  five  to  seven  ilays;  then-after  the  symptoms  subside 
ind  the  puliejiLs  convalesce.  The  absees.s  may  be  slow  in  forming  anil 
ojMTftlior   may  \te  debiyed,  rt*eover\'  Ijcing  eorresp^indingly  slow 

'Hit-  devt'lopment  of  an  acute  jjeJieral  (jeritonitiji  is  regularly  a  fatal 
aim}i|i*;itioii,  most  of  the  patients  dying  within  a  few  diiys. 

DiignoBJfl. — The  diji|!juoHi.s  of  appt^ndieiii.s  is,  as  a  rule,  not  difficult. 
Iliemild  eases  uiay  1m?  easily  mistaken  for  attaeks  of  colic  or  indigestion, 
ifcjri'tid  cNaminalinn  of  the  aliflonien  is  not  made.  Tenderness  in  the 
rielil  iliac  fossa,  rifjidity  of  the  right  rc^cdis,  or  tumor  in  the  fossa  shoidd 
A  musf  one  to  suspect  apjx'udieitis,  and  subsefpieut  okservation  should 
"  (^tfnniiie  (he  c)ue»tio]i.  From  intestimil  obstruction  or  intu.s.HU.seeption 
4|>ppn(licilis  differs  in  the  presence  of  fever  from  the  Ix'^iiniinfj;  in  less 

^[^r^LsU'n^  vomitiujij,  which  is  never  fe<-al;  in  mon^  continuous  pain  and 
pvnu-r  (endernexs,  ami  more  marked  rigidity  of  the  alMlon)iuid  wait; 
\ii  tW  ^hafM'.  hx'alion,  and  feeling  of  the  tumor;  an*!  in  the  aKsenee  of 
L    ibf  passages  of  mucus  and   blood   wliieb  are  ehuraeteristic  of  intus- 
■  siiirTptinri.    The  ma.ss  or  tumor  in  intussusception  is  round  or  t'longatpd, 
]■      i^intljp  4'ourse  of  the  JkiwcI,  may  l»e  movable,  and  often  from  time  to 

Ilitiw  Hmiigt-s  position:  it  is  more  likely  to  !»■  in  the  ptisition  of  the 
inimvprsi:-  or  descending  colon  than  in  ilie  right  iliac  fossa;  it  may 
HJiTifiiiues  be  felt  lo  contract  and  harden  under  the  Hngers.  The 
wwaiioii  obtaineti  in  palpating  a  ease  of  appendicitis  is  more  often  an 
'fi^iofimte  resistanc(\  If  a  tumor  is  f*'lt,  it  lies  nearly  always  in  the  right 
'^'acfatsa,  is  fixed  in  position,  and  only  the  surface  projeclitig  toward 
'fif  pTitoneal  cavity  ran  l>e  palpate<.l.  Rectal  examination  may  be 
'Iwiwve  bf'iwfen  the  two  conditions. 

lit"*  |wKsibi])ty  of  njistaking  a  righ(-side  pneumonia  for  an  acute 
'•pffnOicitis  is  lo  l>e  rt*meml>ered  as  of  great  ini[K>rtanee.  In  certain 
'■^^fif  MH-\\  pneumonia,  priibably  cases  couiplieatcil  bv  iliaphragmatic 
l^'-iirby.thiTtMs  complaint  of  pain  in  the  appendical  regif>u,  witbtenilrr- 
'^^'i  til  palpation  ami  rigidity  of  the  right  itctus,  a  group  of  symptoms 
^''y '*'i)5geslivr  of  app*-ndicitis. 

ll  riiiiiy  U'  hventy-four  hours  or  longer  Ix-fon-  the  development  of 
niirafitTitrie  physiral  signs  makes  the  rliagnosis  elear.  In  pneumonia 
■^M;  fur  more  rapid  pulse  and  respiration  and  a  disturbance  of  the 
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pulae-reHpiralioti  rittiu,  suiik*  [uovt*mt'nt  of  llic  aUv  nasi,  cough,  pveii  fi 
slight,  some  tiniitation  of  motion  on  the  aff<'cteil  siile,  un<l  :^  niort'  row 
tinuetl  and  higlii^r  ft'wr  than  bflon^  lo  a  iM-ginniiig  afj[>eiiilicins. 

Careful  and  tlion^ugh  ok-iervutioii  shouM  .siiftltf  to  dclcrl  the  t■ha^ 
acteristic  phy^it-al  ,si^n-->,  either  uf  u  piiriittiotiia  or  of  the  upfM-udk-itLft 
Rectal  examination  may  he  of  im(M>rtanre  hfre  also,  by  enabling  ow 
to  locate  a  definite  mass  or  tumor  in  the  position  of  the  appendix 
Oecasionally  rheumatic  childi'cn  will  show  rigidily  of  the  masculai 
walb  of  the  a!>domen.  Such  causes  are  without  temperature,  and  the 
symptoim  are  not  persistent. 

Tfie  Blood  Count  in  Appt^ndicitis. — In  a  broad  way  the  blood  coutit 
in  appendicitis  in  children  ha-s  the  same  characters  and  the  same  vaJwe 
as  in  adult  life.  In  the  earliest  years  (under  five  yeai^)  tlie  interpreta' 
iion  of  the  blocHl  findings  may  be  rendered  less  certain  by  the  gn-aief 
variability  af  the  blood  picture  and  the  greater  pmportion  of  lymphocytes 
normally  found  in  the  blood  during  that  pcrioti;  but  appcndiciti.s  is, 
happily^  rare  at  that  time,  and  tlie  re[>orted  blot>d  counts  in  appcndt* 
citis  in  children  correspontl  in  ^enond  with  those  of  later  years.  Thf 
red  cells  are  usually  normal  in  number  and  a|>|>earance;  the  importani 
changes  take  place  in  the  leukocytes.  There  is  regularly  a  leukocytosis, 
roughly  proportionate  to  the  severity  of  the  disease.  Thus  the  mild 
catarrhal  cases  may  show  no  increase  at  all  or  a  IcukocjiosLs  of  12,000 
to  14,000.  A  count  of  l-'^.OOO  or  more  will,  in  most  cases,  signify  an 
acute  suppurative  inflammation  with  or  without  spreading  peritonitis. 
While  these  general  statements  may  be  made,  one  must  remember  thM 
such  important  exceptions  occur  that  the  blood  count  alone  must  not 
be  relied  upon  to  determine  the  line  of  action  in  any  individual  case. 
The  bloo<J  findings  must  always  be  taken  in  conjunction  with  the  othei 
symptoms,  especially  the  temperature  and  local  signs.  As  Deaverputt 
it,  the  changes  in  the  blood  should  be  regarded  as  simply  one  of  ih^ 
syraptouis  of  the  disease,  A  single  leukocyte  count  is  «f  much  lea 
value  than  a  series.  An  increasing  leukocytosis,  whatever  the  course c 
the  tern  literature,  usually  means  an  advancing  process;  a  falling  leuka 
cyte  count,  on  the  other  hanil.  regularly  indicates  a  retrogression  of  tha 
inflammation^  It  is  to  be  remembered  that  in  some  of  the  worst  rasiM 
a  leukocytosis  may  not  be  found,  or  the  increase  in  number  of  whi"4 
cells  is  slight.  The  absence  of  leukocytosis  may  then  be  regarded  J 
unfavorable,  as  it  is  in  pneumonia  or  diphtheria  (Cabot). 

The  dilferential  leukocyte  count  may  be  of  considerable  help  in  detMl 
mining  the  presence  or  absence  of  pus.  A  percentage  of  jMilynucle^a 
leukocytes  greater  than  80  almost  surely  indicates  a  suppurative  or  ge«i 
grenous  pmcess,  while  if  the  polynuclears  are  less  than  70  per  cent.  eJ 
process  is  quite  surely  catarrhal. 

Dowd  gives  the  following  ol»servations  of  Sondem:  In  three  child*^ 
who  hafi  gangrenous  appendices  the  polynuclear  percentage  was  SB 
85  S,  and  95,2,  while  the  number  of  leukocytes  was  7700.  14,000,  zicl 
29,800,  respet^tively.  In  three  other  patients  who  recovered  svitl»*>fl 
operation  the  percentage  of  polynuclears  was  63.5,  62,  and  6S,  while  ft* 
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corresponding  leukocyte  counts  were  25,000,  8800,  and  11,700.  It 
would  appear  from  these  counts  that  the  significance  of  the  differential 
count  remains  the  same,  whatever  the  total  number  of  leukocytes. 
The  caution  with  which  the  leukocyte  count  in  any  individual  case  must 
be  interpreted  Ls  well  illustrated  by  these  counts,  since  in  a  gangrenous 
case  we  find  a  leukocytosis  of  only  7700,  while  a  count  of  25,000  is 
recorded  in  a  case  recovering  without  operation*  and,  therefore,  presum- 
ably catarrhal.  The  accompanying  table  shows  the  results  of  the 
b'ood  examination  in  a  variety  of  cases: 


Sex. 

Age. 

Disease. 

White  cells. 

Bemarks. 

Bor 

8  yean 

Catarrhal  appendicitis. 

May    8, 

"     *, 

15,000 
14,UuO 

Recovered  withont  operation. 

Bor 

11  ftmn 

Suppurative  appeodidtis. 

Sept.  22, 
•■    23, 
"    24, 

20,500 

8S,K00 
82,000 

DlfTerential  count,  Sept.  24— 
Polynucleara   .    .    .    S2.S 
Lymphocytes  ,    .    .      5.8 
Large  mononucleara    ll.U 
KoKiuophlles    ...      1.S 

10U.0 

Hqr 

Ujenn 

OaDgreooiis  appendicitis. 

Nov.  I  J, 
'•    12, 

16,000 
15,000 

Oiri 

10  jrean 

SuppuimtlTe  appendicitis. 

Nov.  20. 

18,000 

BOT 

U  Tean 

Gangrenous  appendicitis, 
with  spreading  peritonitis. 

Nov.  27, 
■'    28, 

17.000 
18,300 

Boy 

11  jretra 

Supparatlve  appendicitis, 
with  abscea. 

Dec.    9, 

"     10, 
"     12, 

I4,<HM 
13,900 
17,900 

Boy 

9  years 

Gangrenous  appendicitis. 

Dec.  18, 
"     19, 

18.100 
16,100 

Boy 

9  yean 

Suppurative  appendicitis. 

Dec  30, 

Jan.    2, 

"      4, 

"      5, 

24,000 
-24,400 
23.300 
18,800 

(^ 

.    i  yean 

Suppumtive  appendicitis. 

Dec. 19, 

■'    22, 

80,500 
27, MM) 

Operation  December  19. 

Qlt) 

1  I2jreara 

Suppurative  appendicitis. 

Dec.  30, 
Jan.    8, 

18,600 
12,000 

Operation  January  6. 
Ap|>endicltis  with  abscesB. 

Boy 

11  yean 

Suppurative  appendicitis. 

Dec.  IS. 
"    19, 

7.ffM) 
15,600 

Differential  count,  Dec.  19— 
Polyou(!lear!)    .    .    .    82.4 
Large  mononuclears     7.6 
Lymphocytes  .    .    .    10  o 

10U.0 
Operation  Decemlierao. 

ApiiendicitiB  with  large 
abscess. 

Id  doubtful  cases  of  pus  formation  in  appendicitis  it  has  1)een  found 
twt  the  determination  of  the  presence  of  iodopliilic  granules  in  the 
*ukocytes  is  of  some  value.  The  presence  of  numbers  of  such  granules 
*Wiin  the  leukocytes  is  regarded  as  evidence  of  pus  formation,  even  if 
*fOiperature,  pulse,  and  leukocyte  count  l>e  indecisive;  and  the  absence 
of  the  iodine  reaction  is  good  evidence  that  no  suppuration  has  occurred. 
For  the  details  of  the  method  of  making  the  test  one  must  rt»fer  to  books 
on  clioKal  diagnosis. 
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ProguosiB,— AppeniJicitis  is  always  a  grave  atfeotion  in  a  ohild  and 
the  innrlnlity  in  series  of  cas<*:5  alrt*a<ly  rcpcirlcil  has  Ixfn  vt-ry  liij^h, 
Earhor  (iiagnosLs  ami  inoi'*'  prompt  treatment  sliDiild  ^rfutly  rtMluce 
this.  (JentTal  perituiiitb  aeeiiLs  to  Ik;  more  freijufiit  umori^  cliildreti 
than  in  suinlts.  Of  57  c^ses  of  appt-ni hi-itia  treate*!  in  two  years  in  the 
Presbyterian  Hospital  on  the  seniee  of  Dr.  Met'osli,  7  W(*re  iiiiiier 
sisteen  years  of  age,  1  only  under  ten  years.  Of  tfiese  7,  '.\  hmi  wptir 
p<Titoiiitis.  Two  of  the  7  diet!  and  5  recoventl.  lloth  fatal  eases  had 
genenil  septic  peritonitis. 

Treatment. —Every  case  of  appendicitis,  no  matter  liow  mild,  should 
be  e<>nHne<l  to  l>ed.  If  vomiting  is  markeil,  fi-Mxl  should  \te  withheld, 
and  in  any  ca.se  only  flnitls  should  Ix*  allowed  tluring  the  aeute  stage. 
The  IxjweLs  shontd  Ix^  mo%'ed  onee  daily  by  enema.  The  practice  of 
Usinjc  saline  piirfiative.s  in  the~se  eade.s  has  l^en  abandoned. 

For  the  pain,  an  ice-liag  shonid  l>c  kept  over  the  apyxnidix,  or  hot 
fomentation.^  eniploytMi,  if  the  col<|  is  ol)j<x'tetl  to.  Morpliine  or  opium 
yhoiild  lje  friven  only  in  case  of  .severe  pain.  There  is  no  ilonl.it  that 
the  admiiiLstration  of  these  drugs  by  nnmbinji!;  the  sensibility  to  pain 
renders  ju<.lgnieiit  of  the  eon*lition  of  the  piitie'nt  more  diffieidt. 

For  the  rest  appendicitis  is  almost  entirely  a  sui^ieal  problem,  RadiraJ 
3urj]^*ons  insist  upon  the  necessity  of  o|XTatin)5  upon  every  ease  the 
moment  the  diagnosi^s  is  m;ule.  Many  of  the  mild  cases  recover  within  a 
week  without  o|XTation,  and  most  parents  as  well  as  patveiits  prefer  to 
avoid  operation,  if  it  is  pjossible.  Undoubtedly,  on  the  other  hand, 
imnufliate  o|x*riition  le;tsen.s  the  risks  from  later  perforation,  mid  under 
present  eorniitiuiis  the  ilan^ers  of  the  ojxTatirm  itself  an?  slight  In  the 
severe  eases  there  ih  a  <iuestioti  lM:^tween  the  advLiability  of  immediate 
operation  ami  of  awaiting  the  formation  of  an  abscess.  The  teiwlenry 
at  pre.sent  seems  to  be  to  operate  at  once  if  the  disease  has  not  existed 
more  than  forty-eight  hours.  After  that  time  it  is  advisable  to  tielay 
opi^ration  until  the  aljseess  has  formtnl  and  l>ecome  easilv  aeee.ssiI»U\ 

In  cases  of  recurrent  apix^ndieitis,  ojR'ration  in  the  interval  has  eome 
to  be  recognized  as  presenting  little  danger  and  the  best  pix»spe<'t  uf 
recover)'. 

In  almast  every  case  of  appendicitis  there  are  surgical  problems 
wliich  reiniire  trainol  judgment  ami  skilK  ami  therefore  surgtral  ailvice 
should  Ih"  regularly  sought  and  the  physician  should  welixjuie  the 
surgeon *s  aid,  even  if  operation  is  not  knperutive. 


ACUTE  PERrrONITIS. 


Aeute  inflammation  of  (he  jKritoneum  is  a  relatively  rare  oeeiirrenre 
in  ehililhood,  but  may  Ik*  met  with  at  any  age.  It  is  seen  in  the  fetus 
ajMl  is  nmeh  more  common  in  the  newlxirn  than  in  the  later  perio«ls. 

Etiology, — Acnte  pe^ritonitis  is  reguliirlv  a  set'ondarv  pro<trss.  although 
a  certain  number  of  cases  do  arise  in  which  it  is  difficult  or  iinpf)ssible 
to  demonstrate  tlie  primary  factor.     In  the  jiewbom  aeute  jwritonilis 
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rnpTallv  secondary  to  some  infection  of  the  umbilioua,  suppuration  of 

iiiiil)ilu-us  ur  in  its  verisels,  erysipi-la-s  of  the  umbilicus,  otc.     In  rare 

iissCiuifcs  it  Is  secondary   to  some  congenitjil   malformation,   anvh   as 

kir«?^ift  or  ocvlusion  of  the  rcrtum.     S^vpliilis  is  also  given  as  a  cause 

0?    «cutc  peritonitis  in  the  ncwlw™.    The  dangers  of  tiie  early  weeks 

nftiijwsl,  Infants  very  riirely  suffer  frutn  acute  peritoniti^j.    It  Ls  then  moat 

oKvn  Mximtlarj'  to  iniiamniation  nf  the  liinji^,  pleura  or  pericaixliiim; 

il  is  mil  uncfjnimon  to  see  it  :ls  part  of  a  general  infection  of  the  serous 

nn-nihraiies,  the    meninges,  pleurte,  anil    pericarUium.      It  may  l>e  ,see- 

omlary  to  the  acute  infectious  diseases:  typhoid,  dysenterj',  erj'sipelas, 

a-arlel  fever.    It  may  follow  severe  inflammation  of  the  intestine,  but  is 

surprisingly  rare  in  il(nK'oIiti.s,  etc.      It  (IeveIo|xs  in  the  course  of  intus- 

^His'Tptioii.  stranjfulated  hernia,  or  ulcerntive  proces,-^'s  in  (he  >itomach 

Hot  inltslinc  with  [H^rforation.     A  [x-rforatinfj  gsustric  ulci"]"  in  childhootl 

■fc  ftlmost  unknown.     ITie  deep  ulcers  of  tlie  intestine,  typhoi<!>  tiiber- 

^ruloiLs,  or  dysenteric,  very  rarely  perforate;  more  often  the  .seat  of  tlie 

ukTution  i^  .slmt  off  by  a  local  perilonitLs.    Just  as  ap|X'ndicitis  Iweomes 

Imiipi"  fTii|(iciit  with  each  year  in  eiiildhoo*!,  it  tieconies  more  often  the 
raiiwof  acute  peritonitis.    The  appMi*hx  is  (.-ertainly  the  origin  of  most 
casw  arising  without   apjmrent  cause.     Acute  peritonitis  may  follow 
»niU'  itifiannnatori'  or  suppurative  proees.se.s  in  any  of  the  viscera:  liver, 
»plci'ii,  kidneys,  uterus,  antl  (uIh'S,     Aliwcesses  in  the  viscera  or  arising 
friitn  the  spinal   e**hunn   or  fx-lvie  l>one,s  in    P<ttt  s  disea.se,  ete.^  may 
,      Mplupe  into  the  peritoneum  and  set  up  acute  [x'ritonitis. 
■     Gonorrheal  vulvovaginitis  may  lead  to  aeute  peritonitis;  gonorrheal 
I      inffrtion  in  lH.>ys  does  not  do  so. 

In  :i  rrrtaiii  uuml^er  of  ea.ses  the  cause  of  the  j>eritoTiiti.s  not  being 

Pdlsittvcrahle,   we   liave  attenipteti    to  cover   our   ignorance  under  the 
'It'^iKimtion  of  "rheumatic"  peritonitis- 

Puhology.—  Bacteriologicaily,  we  find  the  staphyloeoccas,  strepto- 
*wi'aH,  (►fteimifH-'occu.s^  or  the  colon  baeilliLs  in  most  of  these  causes,  'llie 
^^m  imeiljas  will,  of  c^JnI>^e,  W-  foutui  e.s|>ecially  with  perforation, 
'^['["ikI iritis,  etc.     l*he   pneunnx'oecus    L-s    freipieiitly    found    in    eases 

i«>Ttnf|!iry  to  pneumonia,  pleurisy,  ur  pericarditis,  and  also  in  a  certain 
JurnU-r  of  apparently  priniary  or  "  rheimiatic  "  eases.    The  gonoeoceus 
■*  Hrtinrl  ill  (he  peritonitis  secondary  to  gonorrhea  in  the  female. 
Uiiom.— In  (he  earliest  stage  the  [KTitoneum  losea  its  clear,  shiny 
■H'^iiraace  and  Ixfonies  slightly  iiMldcnc*!  mid   hazy.     If  the  prtjccss 
'■"tiliftiies,  there  is  an  effusion  of  fibrin  alone^  or  (ibriu  and  serum,  or 
ii       I^"*'   In  the  (ihrinoas  cases  there  is  a  plastic  deposit  over  both  the 
I*Tirtal  rind  visceral  [xritonoum,  ghiiug  the  coils  of  intestine  and  all 
I        "^  opposing    surfaces    together.      I'snally    these    a4ihesions    are    very 
'"'liciite  and  ea.silv  separatEnl,  Ivnt  in  ohi  cases  thev  bc<'ome  quite  firm. 

'II.        I  *  ■  '  i  '  *' 

'f't'nma^'s  of  acute  yMTitomtis  may  Ijc  circninseril>ed,  bnt  in  children 
itiry  ftn»  very  likely  to  Ik?  general.  The  serous  effasion  is  rarely  large, 
jw^'runiis  fiHrmi  filling  the  pelvis  and  the  fanks.  It  may  be  clear,  but 
I" 'utuallv  citaidy  from  adutixture  with  fibrin.  Pus  is  most  often  fiuind 
ID  lifirs  of  appendicitis  or  perforation.     In  these  cases  the  pus  has  a 
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very  characteristic,  foul,  fecal  odor.  The  amount  of  piis  may  be  small 
or  Utrge.  It  collects  as  does  the  serum  esp«M?ially  m  the  pelvis  and 
flanks.  The  colle<:'tion.s  of  pus  may  be  encapsulaied  in  any  part  of  ihe 
atxlomen,  forniirijE;  Im-alizcd  abscesscH  which  may  pt'rforatc  through  the 
rectum,  bladilcr,  vagina,  or  even  the  abdomitial  wall. 

Symptomatology. — In  infants  the  .symptoms  of  afwte  general  peri- 
tonitis are  very  indefinite  and  uncertain*  Time  and  apain  it  appears  at 
autopsy,  when  it  has  not  iK'cn  .susj>ecte<]  during  life.  The  pi^s^ibility  of 
the  onset  of  peritonitis  must  l>e  liorne  in  mind  in  every  ca.se  of  infection 
about  the  navel,  likewise  the  frc(|Ueney  with  which  peritonitis  follows 
pneumonia  or  pleuri.sy.  In  older  cliildien  the  relatiutiship  to  append- 
icitis should  be  remembered. 

The  onset  of  an  acute  peritonitis  in  a  child  is  frwjuently  obscured  liy 
the  pre^-eding  affection  .such  as  pneumonia,  pleurisy,  or  appendicitis. 
If  there  has  lieen  no  fever  previously  observed,  it  nov\'  Rpjioars.  or  if 
present  Iwfore,  it  Is  increased.  The  tempcratuR"  is  usually  high,  103° 
to  104''  F.,  or  more,  but  a  lower  range  rloes  not  exclude  the  presence  of 
a  general  peritonitis.  Chills  may  occur  at  the  onset  or  at  any  time 
during  the  course.  The  patient  from  the  Itcginninp  liKiks  and  acts  very 
sick,  the  eyes  appear  sunken,  and  symptoms  of  eollapse^)allor,  small, 
feeble  pulse,  cold  extremities — appear  early.  The  respiration  is  rapid 
and  shallow,  and  almost  wholly  costal,  the  movements  of  the  diaphrapn 
beinjEj  inhibited  on  aitrount  of  pain.  The  pulse  is  rapiil,  small,  and  harvL 
The  skin  of  the  iMxly  is  hot  and  dry,  wliile  the  e.vtremitles  are  cold  and 
often  somewhat  cyanotic. 

There  is  nausea  from  the  liejE^iiniiig  and  vomiting  usually  follows 
and  continues  stetwlily  to  the  en<l.  \'omitin^  may,  however,  be  almost 
absent  in  infants.  The  vomitus  after  the  evacuation  of  the  stomach 
contents  consists  of  mucus  and  watery,  bile-tingtMi  Hui*!.  The  urine  U 
diminished  in  iimount,  dark  ir]  color,  and  contains  indican  in  abundance. 
There  may  be  difficulty  in  urination  on  accoiuit  of  pain  e.xeited  by  the 
movement  of  the  abdominal  ruuscles;  there  may  be  retention,  or  the 
urine  may  Ix;  passetl  freipiently  in  small  quantities.  The  condition  of 
the  bowels  varies.  The  obstimite  ronstipaticui  of  aihitts  is  not  so  fretpient 
in  ehihlren,  the  Iwjwels  may  move  normally  or  there  mav  even  be  a 
diarrhea.  The  local  signs  are  of  quite  as  much  importani'e  as  the 
eon.stitiitionat  symptoms.  Infants  usually  He  flat  on  the  back  with  the 
limbs  straight*  In  children  we  may  see  the  characteristic  attitude  with 
the  knees  drawn  up.  The  abdomen  is  usually  full,  tense,  Iviupanitic, 
and  very  tender  to  touch.  There  is  a  markeel  rigidity  of  all  the  abiJom- 
inal  muscles.  The  pain  and  tenderness  may  Ix*  so  great  that  even  the 
slightest  motion,  or  touch,  or  the  weight  of  the  bed-elothfs  excites  |»«in 
and  causes  the  child  to  cry  out.  The  tension  of  the  abdomen  may  Ijc 
visible;  it  is  usually  better  uppreciate<l  by  touch.  The  muscular  ri^iditi.'' 
is  a  .sijffn  of  considerable  im|)ortHnce.  It  is  very  rart^  tluit  the  effusion  oi 
serum  or  pus  reaches  a  sufficient  anioimt  to  give  dulness  in  the  flanks 
If  the  exuflate  is  encapaulateib  it  gives  rise  to  a  localized  dulness  whict^ 
should  be  sought  for  by  light  percussion. 
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'IV  raiirse  of  an  iicute  peritonitis  varies  greatly  with  the  age  of  tiie 
|)aiifnl  imd  the  conditiurt  untlorlying  it  The  onset  is  often  violent,  the 
fever  hight  vomiting  or  hiecoti^h  persistent,  the  eolSapic  in«rkcil  from 
llii*  ltL'|^;innin(^,  ami  death  ensues  in  from  twelve  t(j  forty-eight  hours. 
Ksptrially  in  the  newborn  is  the  rapid  eoiirse  seen,  and  all  the  ehar- 
aitt'mtie  syTnptoni.s  may  he  wanting.  The  eases  of  perforative  peri- 
tiiiiilLs  are  ulso  very  swiftly  fatal,  as  a  rule.  Acute  peritonitis,  non- 
su|>|iuratlve  in  older  ehildren,  runs  a  more  favoral>le  eourse,  many  of  the 
riiililreii  nfovering  after  one  or  (i^o  week^,  with  a  >;ra4iu!ii  suhsideuoe 
of  tbc  symptoms.  The  gonococeal  peritonitis  usually  runs  a  favorable 
toiicw. 

It)f(ts*?s  in  whieh  the  process  beeoraes  localized,  the  temperature  may 
tsM:mo  a  hectic  type,  an  absccs-s  may  form,  and  the  process  continue  for 
TH^Ls,  until  the  abscess  njptiires  or  is  openetl. 
Diagnosis. — Tlie  tliagnosU  of  aeutc  general  peritonitb*  must  rest  in 
ciists  upon  the  combination  of  the  constitutional  and  local  symp- 
i>fiLs.  allied  in  many  ea^es  by  the  previous  ejcistenee  of  some  source  of 
ifsTtirtji,  snch  as  an  inflameil  navel  or  an  appendicitis.  With  a  typical 
LMiie  flia^osis  is  easily  inmle,  but  as  alreaily  noteil  the  characteristic 
.j)i«tns  are  often  wanting,  especially  in  infants,  and  the  disease  is 
criiiokefK  The  presence  of  abdominal  distention  with  tvnipanv, 
uli,-  pain  on  the  slightest  touch,  rigidity  of  the  abdoiuiiud  muscles, 
of  respiratory  movement,  and  tlie  constitiitif>[ial  evidences  of 
illness  should  enal>le  one  to  make  a  diai^uosis,  but  oftentimes  the 
alMlominal  examination  elicits  only  doubtful  or  uncertain  signs,  and  it 
is  rlifficiilt  or  impossible  to  reach  a  ciinchision. 

hopiosift. — Acute  peritonitis  is  ah\ays  a  gra\e  ami  generally  a  fatal 
fcfTH'tjdn  in  childho<nl-  All  cases  in  infancy  are  fataL  All  the  coses 
i!''|ifri(!iiig  npt)n  perforation  in  older  children  are  fatal.  Acute  general 
peritonitis  following  appendicitis  is  retrularly  fatal.  Of  reeent  years 
[iftnii[it  operation  bai  saved  a  number  of  such  ca^es.  The  so-called 
|irim»n-  ca-ies  usually  run  a  more  favorable  course,  as  dues  also  the 
pmtHfxTid  peritonitis. 

Twttment.— While  the  treatment  of  these  cases  is  essentially  surgical, 

»)iBesiijirgwtioiLS  AS  to  medical  care  are  necessary  when  surgical  inter- 

vcniion  is  not  possible.    The  patient  is  to  be  kept  ha  nearly  as  possible 

aMuidv  ijiiiet  in  bed.     At  tlic  onset  the  bowels  may  be  fn:^ly  moved 

''}' salines,  later  no  purgative  should  We  given  by  mouth.     Cold  should 

I*  itipM  to  the  al^Miomen  by  the  Lciter  coil,  and  core  taken  to  keei? 

^itr  flow  TOnstant.    Many  children  will  not,  however,  endure  the  appli- 

'^Tton  of  i-oM,  and  heat  must  l>e  employed  to  relieve  [niin.     This  can 

'"■t  Ur  lioiie  by  sjM>ngioj>iliric  or  Haiinel  wruni;"  out  of  hot  water,  the 

*i»|>li'"ition  t«i  be  fref[uently  r^'uewed  to  get  the  best  efTecl  of  the  heat, 

Atfw  ilnijw  of  turpentine  may  be  sprinkh-d  on  the  cloth*  to  increase 

™*  cminierirritation.     It  is  very  doubtful  whether  these  measures  do 

^''f't'iftii  ri'lit've  pain,  but  they  are  usefid  for  that  fiurpose.    ^bl^phine 

*Kii  W  iiMsl  liypodermically  for  the  same  purpose  and  to  <jniet  |"HTis- 

^^^-    For  a  child  of  five  years  0.003  gra.  (a  twentieth  of  a  grain)  may 
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be  given  as  the  initial  <io.sp,  and  this  amount  rrpeatefl  even-  two  orthn 
hours.  The  iJo.se  niu.st,  of  course,  [te  regulated  by  iLs  effert  uptiii  tl 
patient.  The  liyjKMlermic  uae  of  morphine  is  certainly  preferable 
the  administration  uf  opium  by  the  mouth  or  rectnm,  but  in  somecas. 
the  latter  inethoti  may  be  nw^t^sary.  For  a  child  of  five  years  wpitm 
then  be^in  with  three  drops  of  laudanum,  and  repeat  it  as  necesaaT 
The  constipation  produecfl  by  the  use  of  tlie  opium  or  morphine  is  n 
unfavorable  ami  no  effort  need  Ik*  made  to  move  the  bowels  for  as  mui 
as  a  week.  Then  enemata  should  he  empKiycd.  Sehreiber  reeonLs 
case  in  which  a  child  sufTerinf^  from  peritonitis  anil  under  the  opiu 
treatment  went  twenty-two  days  without  a  movement  of  the  bom 
without  harm. 

TJie  feetliti)^  of  the  patients  is  important.  In  the  early  stages  wi 
much  vornitinj^  nothinj^  should  be  given  by  mouth.  Any  medicatl 
necesisary  should  be  ^ven  hypodermieally  or  by  the  rectum,  T 
stomach  may  he  washed  out  with  advantn^c^  if  the  vomiting  is  seve 
After  forty-ei;j;ht  hours,  fee<hng  may  Ite  tried.  Peptonized  nulk.  mat£o( 
kumyss,  and  becf-juicc  or  other  concentrated  and  easily  di^estecl  fo« 
may  1^  employed.  The  fiMwl  must  be  given  in  small  quantities  and  i 
oftener  than  once  in  two  hours.  Attempts  to  press  feeding  will  oi 
re.sull  in  increased  vomiting. 

For  the  relief  of  the  distressing  thirst  small  bits  of  ice  may  be  pvi 
to  Ih'  belli  in  the  mouth;  the  ice  also  serves  to  allay  the  irrilability  of  1 
stomach  and  relieve  either  vomiting  or  hiccough.  If  tlic  tcmperati 
is  vorv  high,  cool  spon^[ig  may  l>e  emplnyed  to  the  chest  and  limbs. 

Stimulants  are  required  for  the  failing,'  pnlse.  Champagne  is  usua 
better  bt>rne  than  any  other  form  of  alcohol.  A  gocwl  whL-^key  is  bt't 
than  a  jwor  brandy.  Strychnine^  camphor,  or  whiskey  may  be  u£ 
hypwJermieally. 

As  the  patient  shows  improvement  the  opium  is  to  be  gradua 
withdrawn. 

In  cases  of  perforative  peritonitis  the  only  hope  of  the  patient  lies 
early  suri^ical  interference. 

With  im[trove[nent  of  technique  in  recent  years  much  lietter  itsu 
than  were  formerly  known  have  l>pen  obtained  bv  hiparotomv  in  tJii 
ca.ses.    Whenever  pus  ha.s  formed,  operative  treatment  is  imperative- 


CHRONIC  PEEITONITIS, 


Etiology, — The    oeenrrtNice    of    a    primary    chronie    peritoniti 
tuberculous  was  imtil  recentlv  doubted^  and  even  now  some  inaint 
that  this  process  is  always  tul>ercu!oas. 

Tlip  work  of  Galva^ii,  V'lerordt.  Henoch  and  others  has,  howei 
established  the  existence  of  an  indepemlent  chronic  peritonitb.  Il 
very  rare.  It  occurs  mostly  in  childri."n  from  six  to  twelve  vears  of  a 
The  causation  is  very  obscure.  Kxyiosiire  to  cold  and  wet,  injli 
rheumatism,  or  measles  has  preceded  the  onset, 
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pathology. — \'ery  few  autopsies  have  bopn  re^-nrdcfl.  In  a  case  of 
'Henoch  about  500  c,v.  of  turbid  fliiit!  were  found  in  the  ahdomcn, 
with  many  adhesions  between  ttie  loops  of  small  intestine  and  an  enor- 
mous, fibrous  lliickening  of  the  peritoneum  in  general.  There  were  no 
trat^es  of  tulwreidosis. 

Symptomatobgy.— The  aiTeetion  develops  very  insidiously.  There 
amy  l)e  sliglit  digestive  disturbance.'^.  The  chief  and  fref^uently  tlie 
oi»l>'  sign  of  the  disease  is  a  graduidly  iut-refusing  ascites,  whicli  gtvea 
tho  u.'iual  jjliysieal  signs.  Usually  the  eHi'u.'iion  is  serous,  sometimes  sero- 
fibrinous; liie  fluid  may  have  a  greenish  eolor.  In  the  serofibrinous 
CBL*40S  there  may  l>e  a  little  evenijig  temperature  and  nmlnhir  masses  may 
U?  felt  in  the  aUloMien,  Tlvre  may  be  anemia  and  some  loas  of  weight, 
but,  a*i  a  rule,  the  general  lirulth  is  not  markedly  alfectetL  After  wt-eks 
or  iiionlhs  the  fluid  U  gradually  absorI>ed  artd  tiicre  id  a  complete  return 
to    liealth. 

da^osis. — 'ITie  important  point  is  to  distinguish  this  affection  from 
lul  H-retilon.s  jH'ritonitis.  The  potnt.4  in  differential  diagnosis  are  given 
iinijcr  the  latter  subject.     (See  pa^T:-  37'1.) 

Treatment. — Tbiii  nmst  lie  condiietetl  on  the  lines  of  the  medicinal 
Ireutment  of  tulnnvulous  peritonitis. 
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By  a.scites  we  understand   a  collection  of  serum  in   the   peritoneal 

■viiy.    It  is  a  sjTDptoni  and  not  a  disease.    Ascites  may  arise  in  any 

rro  of  chronic  peritonitis,  simple  or  tuberculous.      It  mny  he  ]>riMbiced 

ob-itrnrliou  to  the  portal  eireuhilion,  by  cirrhosis  of  the  liver,  by 

tUfnors,  sueli  a,s  ma.sse.s  of  enlarged  lymph  nodes,  pre.^siiig  upon  the 

rtal  vein;  by  obstruction  to  the  circulation  in  the  lungs  from  chronic 

**uinonia;  by  canJiac  failure  of  any  kind.    It  may  be  part  of  a  general 

iLsan-:i .  surb  i\s  o<-curs  in  chronic  nephritis,  severe  anemia,  or  cachexia. 

Symptomatology. — The  physical  si^ns  of  ascites  arc  distinctive.     The 

*lMioracn  is  distended,  ten.ie,  and  symmetricid.     If  the  patient  lies  upon 

Mic  bock,  there  Ls  resonance  over  the  central  parts  of  the  abdomen  with 

ulncss  in  the  flanks.     If  the  patient  turns  on  one  side,  the  fluid  sinks 

the  other  side*  with  the  line  dulness  rising  hij^her  on  that  side  and 

uuin-e  in  tho  uppt-rtno.'st  side.     If  the  patient  sits  the  dulncss  is 

\n  the  Idwrr  parts  of  t!ie  abdomen  and  the  upper  parts  arc  resonant. 

NMththr  patient  lying  u[>on  the  back  tapping  one  side  of  the  abdomen 

wilVi  the  fingers  gives  rise  to  a  fluid  wave  which  can  l>e  felt  by  the  fingers 

of  ihtollicr  hand  placed  on  theothersitleof  the  abdomen,   Asimilarwave 

muy  Ik-  obtained  in  a  tympanitic  abdomen,  but  if  an  assistant  places 

ihi*  ulnar  Ixinler  of  one  hand  on  the  linea  alba  atid  presses  firmly  di)wn- 

*ar<l  tlic  wave  in  a  tympanitic  abdomen  is  cut  off,  while  that  trans- 

niitldj  ihriaigh  fluid  is  not  interrupted. 

'V<v«widerab!e  collection  of  fluid  in  the  abdomen  displaces  both  liver 
and  hwirt  upward  and    may  give   rise  to  dyspnea   or  considerably 
(Oibftrntss  the  heart  action. 
20 
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Tin?  iluul  in  ascites  is  alkaline  in  reurtion,  U'iually  dear,  and  of 
liglit-yeilow  color.      The  specific  gravity  varies   from   1{X15  to  103 
Bverfiging  1010,    THl-  allmmin  content  is  generally  not  over  1  to  2  j> 
cent.    In  rliildrcn  a  very  few  ciisrs  of  cliylous  ascites  have  lx*eii  reports 
the  fluiil  havinj;  a  inilky-wliitu  ct>lor  from  aiimixture  with  fat.     Fat 
snpposetl  to  occur  in  the  fiacitic  fluid  by  reason  of  some  pressure  iipc 
the  lacteal  .system^  but  this  has  not  bet»n  satisfactorilv  flenionslrHttii 
ca^cs  hi  which  examination  has  been  possible.     Fatly  ilci;cnerati(jfi 
the  cellular  elements  uf  the  fluid  has  also  been  sugpcested  as  an  cxpt 
nation.  l>ut  this  docs  not  srcm  sufficient  to  atfount  for  the  f|iianHty 
fat  present  in  these  confhtioiis.     The  jjres.sure  of  a  chylous  ascites  ati 
to  the  gravity  of  the  condition ;  one  case  of  recovery  bos,  however,  bw 
reported. 

Treatment. — The  treatment  of  ascites  is  that  of  the  underlying  m 
dition.  "Whenever  the  tpuuitity  of  ()ui*l  i.s  ^nlficient  to  give  rise  tu  mu< 
preasnrc  or  interfere  with  the  action  of  the  heart  or  lungfj  it  shou 
be  removed  by  paracentesis. 


PROCTITIS, 


Inflammation  of  the  rectimi  occurs  to  some  extent  in  nearly 
of  markiMl  inHamumtory  pnicesse.s  in  the  cftlon  or  sigmoid  flexure, 
may,  however,  occur  independently,  and  in  this  form  merits  sepunl 
consideration. 

Etiology. — Proctiti.s  may  be  produced  either  by  a  local  irritation 
infection  or  a  combination  of  these  two  factors.  The  presence  of  threa 
worms,  trnuniHtism  in  the  use  of  .supj>o.sitorie.s  or  injetlions.  or  the  ii 
of  irritating  iimteriaU  in  cither  of  these  forms  may  excite  a  proctil 
Infection  may  Ijk?  conveyetl  in  cases  of  gonorrhea  or  sy[>liilis,  or  frt 
the  use  of  infected  instnunents,  .such  as  rectal  tulfcs  or  "louche  nozxl* 

Pathology. — -There  may  be  a  simple  catarrhal  inflammation,  wi 
rt^dness,  swctlinu,  and  iiicrea'?eil  secretion  of  mucus;  pst.'udomeml»rfuio 
iriflanimati(*ii  with  conditions  similar  to  those  seen  in  pscudoinei 
branous  ileocolitis;  or  ulceration,  which  may  Ik*  the  multitile  fiJIicul 
tyjM'  seen  in  the  colon^or  single,  hir^r  ulcere.  The  large  ulcers  may 
produceil  by  (he  fusion  of  a  number  of  small  follicular  nlceis,  or  m 
be  simply  cntarrlud,  ur  in  rare  cases  IiiIktcuIous. 

Symptomatalogy. — Inflammation  of  the  rectum  alone  produces  a  foil 
characteri.stic  picture.  Tliere  are  frequent  movements  of  the  Ixjwc 
perhaps  ns  many  a^?  fifteen  or  twenty  a  day,  each  movement  l>ein^  aecoi 
panier]  with  straining  antl  fretfulness  or  crying,  indicating  pain.  T 
reflex  action  of  the  rectum  may  be  sn  increase<|  that  the  movements  ( 
proje  tile  and  esiH'Ued  suddenly.  The  movements  for  the  most  p 
consist  of  mucus  alone,  or,  if  ulcers  Ih^  present,  minj:;led  with  hW 
Thev  an'  followe<J  by  tenesmiLs.  In  the  pseudomembranous  ea.^es  h 
of  the  pseudnitifnibranc  nniy  be  found  in  tlie  stools  by  washing  the 
as  in  pscudoineiubranous  ileocolitis.   Three  or  four  times  daily  there  ^ 
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omirfrwtnnvernenbi  of  the  l>oweb,  which,  are  yellow  ami  almost  nnnnal. 
TbeanDoyaruv  of  thi;  frL'(|iicut  mnvfments,  together  with  tlie  straining 
UMJpiiD,  may  |irn(Jnro  wasting,  pallor,  and  pra^itration.  in  sniuf  cases 
ftfol^Keof  the  ret-tmn  may  l>e  c-iiui4c<i,  and  in  the^e  ca-ses  the  cfuirarter 
1/ ihf  itirtiirnmatory  pruct-ss  may  be  oljaerved  in  the  prolapsed  portion 
i\\  llic  l>owel.  In  other  ri'Lse,'i  inspection  through  fi  sjwf'iilum  <lis- 
i-Ws  catiirrhal  or  jisciitlomembranoujs  inHamniatioii,  with  or  vvithoiit 
akTmtiuii.  There  is  regularly  more  or  less  excoriation  about  the  anus 
fprtu  the  irritation  of  the  frequent  passages. 

Oiipoaia. — The  eomiition  is  most  often  confuse*!  with  iletx'oHtis, 
iV  <li;i^K»sb  should  be  ma<le  on  the  observation  of  tiie  occurrence  of 
«)iiie  fairly  normal  movements,  while  the  other  passages  consist  almost 
•Mlv  of  mucus  or  mucus  and  blood,  ^^'hich  are  evacuateij  suildenly 
»iili  ^training  and  paiti.  Inspection  of  the  rectum  shows  the  local 
influnmAlion, 

Tnttmanl. — If  a  direct  cause  of  the  inflammation  can  Ik*  found,  such 
»s  the  [irp-senee  of  thread-worms  or  (he  u.se  of  irritating  supjHjsitories, 
thf  rr-nioval  of  the  cause  may  Ix-  all  that  is  rcfjiurcd.  Ulcers  will  retfuire 
toiwliing  with  carbolic  acid  or  a  silver-nitrate  point. 

MiKl  cases  requii*  the  use  of  cleansing  injections  and  salt  solution, 
i|im.  tu.lOO  c.c.  (1  drachm  to  1  pint),  or  a  saturated  solution  of  bciric 
aiid.  These  injections  should  be  given  warm  and  a  sutficient  (pjiuuitv, 
^Wr.c.  (I  pint),  employed  to  thoroughly  cleanse  the  rei-tmn.  After 
ihwr  cleatjainj;  injeetiou^  Starr  recommends  tiic  introduction  of  8  gm. 
(•uniclim>()  of  olive  oil  ore*jual  parts  of  olive  oil  and  lime-water.  Such 
Dijtctiotis  should  l>e  employed  twice  daily  at  first,  later  once  a  day. 

In  moTP  obstinate  ea^es  after  deansinj:!;  the  rci-tum  with  phiin  water 
wit^rin^nt  injection  of  tannin,  I  gm.  to  5(>  c.c,  f  10  grains  to  the  ounce)^ 
Jf  nilmte  of  .silver.  OJ  gm.  to  50  c.c.  (1  grain  to  the  ounce),  shoulrj  Ije 
"WBxIiKvil,  and  after  five  or  ten  minutes  the  excess  washed  out  either 
Itb  plain  water  or  the  salt  sulution, 

Sucli  aslrii»g('nt  injections  are  to  be  re|>eatefl  at  inten'als  of  two  or 
'iwr  (jnyy.  until  iniprftvfment  is  noted;  then  the  wimple  injections  of 
^It  Wutitm  or  boric  itcid  may  be  relie*l  ujkki  to  complete  the  cure. 

Ill  tl»'  severer  cases  pest  In  bcfl  must  be  required  h)u1  any  digt^tive 
'li^iiiriiRmr  trratnd  by  proper  4!ietetic  measurt^s.  ^Yhere  tliere  is  much 
•^nwmusufterthr  Tni*vemen(,s  suppositories  of  cix-(iine,  (J.t)]'j  toOXMt  gm, 
'i '"  I  pHiul,  mjiy  be  employed  for  relief.  For  the  excoriation  about 
""'atitt*  ihe  oxiile  of  zinc  ointment  Is  the  best  application. 


PROLAPSE  OF  THE  ANUS  AND  RECTUM. 

iTiPTran'  three  degrees  of  prolapse  of  the  rectum:  I.  A  protrusion 
"' ^nt' tinimijs  membrane  of  the  n-etuni  through  the  anus,  whi<-h  is 
"'"illy  n  pTfjla(jse  of  the  aiiii«.  2.  A  protrusion  of  the  whole  rectal  wall 
("^ifili  llie  anus,  'A.  Ati  invagination  of  the  upper  part  of  the  rectum 
'''^"  tl\r  liiwcr,  with  pri)trusion  of  the  invaginated  part.  Tliis  should  be 
^^iflcpfd  aft  an  intuHsusception, 
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Etiology. — Pn)lap«e  of  the  ret'lum  is  seen  moat  often  in  chililrcn  two 
or  llirfe  years  of  age.  Any  condition  that  prodiifL'd  fixxjiieiit  violmt 
straining  may  vtmsc  prolapse,  e.sppcially  phiiuosb,  cotitradt'd  meatus 
urinariiLs,  sUmv  in  the  Ijladder^  cy.stitia,  chronic  constipation,  Jiarrheu, 
poly]>  of  the  rt't-lum,  violent  coughing,  as  pertussis,  etc. 

it  apjx-nrs  thtit  there  must  also  be  some  weakness  of  the  levator  anl  uiid 
the  anal  spKinctcr  in  tlicse  cases.  It  is  frequently  found  in  children  whose 
nutrition  is  poor  and  whcxse  nuist-lcs  are  weak,  especially  in  the  marantic. 

Bymptomatologry. — With  prolapse  of  the  I'ectum  a  tumor  appears  at 
the  anat  orifice.  \n  the  simpler  form  this  is  nothing  more  than  a  fol*! 
of  muc^JU-i  tncmljrane  surrounding  the  anal  ortfico.  When  the  whole 
wall  of  the  rectum  protrudeii  a  flattened,  conical  tumor  15  formed,  the 
base  hein^  at  the  anal  margin,  the  flattened  top  surrountiinf;  the  central 
orifice.  The  nmcous  membrane  covering  the  tumor  apj>cars  dark  rpd 
or  purple,  covereil  with  mucus,  anil  not  infrequently  showing  more  or 
less  ulceration  or  fissures.  There  i.s  regularly  some  blee*linf;  from  (he 
exposed  surface  anri  a  free  discharge  of  mucus.  At  first  the  tumor 
appears  only  with  defecation  and  is  eiisily  reduced.  Later,  the  pTOlnpse 
occurs  at  other  times,  the  tumor  Ls  reiluced  with  more  difhcully,  and 
may  remain  down  constantly.  There  ih  little  or  no  obstruction  to 
defecatifm,  but  the  irritation,  pain,  and  discharge  of  nuicus  and  blooij 
weaken  the  patient  and  he  becomes  pale  and  loses  flesh  and  strenpth- 
The  .sphincter  ani  is  R^jrularly  greatly  rchuxcil  and  patulous;  hut  in  some 
cases  the  prohi|>sed  portion  of  the  rectum  may  be  constricted  by  the 
sphincter  and  sloughing  ensue. 

DiagnMis, — The  <lia^osis  of  the  con<lition  is  made  on  examination. 
Poly|)  i»f  the  rectum  and  heinnrrlioids  have  been  confused  with  pn>lapse. 
A  polyp  h  a  single,  isolaterl,  and  pedunculated  miLss.  Hemorrhoi^U  arc 
not  common  in  childrtm  and  never  form  a  complete  ring.  They  have 
the  charaeterifitic  appearance  of  dilate^I  veins.  The  intussusceptum  in 
an  intussusception  may  appear  at  the  amis,  but  the  constitutional  synifi- 
toms  of  this  con<lition  anil  the  presence  not  onlv'  of  a  central  ojM'ning, 
bnl  of  a  space  between  the  iutussuseeptum  and  the  rectal  wall,  render 
differentiation  easy. 

Treatment, ^In  the  milder  cases  relief  of  the  cause  of  straining  may 
be  sufficient  to  cure  the  prohtpe.  If  the  prolapse  occurs  only  al  the 
time  of  defecation,  the  lM>welH  .shouhl  be  kept  moving  easily  and  the 
child  should  1h*  miijie  t*»  have  alt  its  movements  lying  on  one  sitic,  the 
erect  and  sitting  position  always  favoring  the  prolapse.  It  is  sometimes 
u-seful  to  support  the  anus  during  defecation  by  pressure  at  the  sides 
or  by  rlrawing  the  skin  tightly  to  one  side. 

Whcn  the  prolap.sc  occurs  constantly,  it  may  be  prevented  by  keeping 
ihe  cliild  in  bed  and  strapping  the  buttocks  tightly  together  or  putting 
on  a  lirm  T-bandage. 

The  pn>la|>ie  must  be  reduced  whenever  it  occurs.  Usually  this  U 
easily  acconij>lished,  but  if  the  tumor  is  large  It  may  be  necessary  to 
apply  fomentations  or  ice  for  a  time  to  reduce  the  swelling,  or  an  anes- 
thetic may  be  required. 
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'^  the  prolapse  is  due  to  diarrhfa  ami  tenesmus,  the  straining  may  be 
f_i.^vtHj  hy  sponpin^  the  amis  with  cold  water  or  inserthig  .siip|iositories 
,rf—oeaine  0,015  to  0.0(>  gm.  (}  to  1  gniiii). 

^^^iJtriiigent  injei-tions  of  tannin,  2  (d  4  j^m.  to  30  c\c.  {\  to  I  draehm 
0  -t  he  ounce),  or  the  infusion  of  ijuasMa,  (H)  to  120  e.e.  (2  to  4  ounces), 
[^^^^'  Ih-  ecnployetl  once  or  twice  thiily  in  the  .severer  ejLHes. 

J4t>lt  recom mentis  lr>eal  iiijectioiLS  of  stryehntnc  sulj^hate,  OiKKJfi  f*in. 
(rJtir  P'^^f^K  twice  daily,  for  a  child  of  two  years,  to  improve  the  tone  of 
^•^  sphincter-  and  levator  ani. 

Whrre  other  measures  fail  eauteri^.ation  nmy  he  employed.     "With 
(lVi*  a*'tiiJil  cautery  fi>ur  or  five  narrow  lines  arc  drawn  fntm  the  eenlrc  nf 
l\\e  prolap-sed  portion  to  the  margin,  only  the  miicivuM  niemUrane  Ix'ing 
bum!  throui^h. 

The  tumor  la  then  reduced  and  a  piwl  applied  to  prevent  recMirrencc. 
The  Fpsuiting  cicatrization    usually  cures.     As   a  substitute   for   this 

»pnK*dure,  wedge-shapc<t   areas   of  the   mucous   niemhraiie   may   I^e 
ex\is«l  ami  the  eilge.s  brought  together  (Ashhy  ami  Wright). 

In  ncurly  all  easra  sneecss  can  be  had  by  the  piiticul  iipplicafiori  of 
iIk- miUcr  measures,  most  of  the  cases  bcinj;  cured  in  a  few  we«"Us.  but 
from  time  to  time  okstinate  cases  are  seen  which  will  yield  only  to  the 
operative  prooedure*. 


P0LTPIT3  OF  THE  RECTUM. 

Pnl}-]}!  of  the  rectum  are  more  couunon  in  childhood  than  at  any 
fjlhcT  tiiRL'  oF  life.  The  cause  of  the  growths  is  ujikiiowii.  IIuImt  lias 
"l(«'n,t'(l  iheir  asisooiation  with  adenoids.  They  are  a  fairly  frec[uent 
caaM- of  Kleediiig  from  the  rectum  in  children. 

Jttiwlogy.^I'atholoj^eally  the  tumors  are  elassed  as  fibromata,  or 
my\itK!mitiiata,or  adenomata.  The  fibrous  tumorji  are  usually  smooth 
on  titr  surface,  sometimes  excoriated,  and  uuiy  be  sessile,  but  are  often 
•ItJU'lK'd  by  a  U>ng,  thin  pedicle.  The  atlenomata  are  granular  or 
warty  in  apjK'aranee. 

'Hh'  liimori  vary  in  si^e  from  that  of  a  pea  up  to  that  of  a  cherry  or 
liJWfl-nut,  They  may  be  ei(her  single  or  multiple.  The  anterior  wall 
fif  llip  nx-turn  abijut  an  inch  from  the  anu.s  J.s  the  ctmunori  sent  iif  these 
p'ivvt![i,Jn)t  thcv  may  o<t*iir  at  any  ]>art. 

Syapijjmatology.—Potypi  of  the  rectum  produce  ii-ritution,  widi 
"■ncflnus  Hnd  *liseharfre  of  mucus  or  blood.  Blood,  when  passed,  is 
'^Tfly  mixed  with  raneas,  i/*  usually  ([lute  clear,  and  may  auKnmt  to  a 
(traebni nr  more.  Tlierepeatefl  bleeding  may  pnKhice  anemia.  At  times 
'•ir  Hyp  may  be  protruded  IhroUffh  the  anus  anri  its  |M^diclc  constricted, 
y>  Ihai  i\\v  tumor  sloughs  otT  and  is  passed  in  a  stool.  In  other 
'ti'^tannw  the  dratr^ng  of  the  tumor  produces  a  prolapse  of  the  rectum. 

Tmtment.— The  pe4luncnlated  tumors  may  be  simply  (wisti-d  off 
"^' uiiiy  Iw  ligaturefl  and  sinpp'd  otf  with  the  scissors.  The  o|M^ration 
^y  TOiuire  aneatbetiiiution  and  the  use  of  a  speculum. 
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Sessile  polypi  may  give  me  to  no  symptoms.  In  mild  rases  they' 
be  treate^l  by  astringent  iiijt^tions  of  ftlutii,  u  1  per  ceat.  solutioiij 
injcclt'il  oiK-f  or  twifo  (laily.  In  severe  case-s  the  base  uf  tht-  growth  mal 
be  Ugtttur^*!,  and,  after  rcmuval  of  the  mada  by  tlit*  afissors,  fauteriKe(| 


HEMORRHOIDS. 
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Hemorrhoids  are  iiecideilly  uncommon  in  children »  but  liotli 
inU'rniil  and  extemal  varieties  \nivv  Ihx'ii  ohserveil.  They  are  tiearljj 
always  tlependciit  u[>on  chronic  constipation,  and  in  that  case  are  moil 
likely  to  be  external.  The  symptoms  produced  by  piles  in  children  ai^ 
priu?tically  liiniteil  to  slight  hemorrhage  accompanying  muvemenLs  a| 
the  lJ(JWcls^  pitrtii.'ulnrly  if  the  8t*>oLs  are  hard  and  ptis-sed  1*y  slraJningi 
In  rare  instances  the  tumors  are  protruded,  i 

Treatment.  —The  relief  of  the  constipation  ts  usually  all  that  is  reqniredi 
Hoh  has  never  seen  hemorrhoids  in  a  child  necessitating  o{x*rativfl 
treatment. 


ISCHIORECTAL  ABSCESS. 
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Ischiorectal  abscess  is  not  uncommon  in  children.  The 
results  from  infection  of  the  lymph  nodes  or  the  cellular  tissue  o| 
the  ischiorectal  region.  The  source  of  infection  Is  the  rectum,  in  which 
there  may  be  active  inflammation  or  ulceration.  Not  infrequently 
ischiorectal  abscess  arises  without  its  l>einj^  possible  to  demonstrate  thd 
source  of  tlie  infection.  The  symptoms  are  those  of  abscess  an)*Tvbere, 
fever,  local  redness,  awellinf]f,  pain,  atnl  tenderness.  The  abscess  may 
present  externally  or  be  felt  bulging  into  the  rectum  on  examination  with 
the  fini^fer. 

TrBatment.— The  treatment  eoasists  in  laying  open  the  abscess^ 
clcan.sing  it  with  hvilrogen  pcn>xi4le,  and  packing  iL  The  abscesses 
regularly  heal  promptly.     Fistula  in  ano  is  rarely  produced  iu  cluldreD 


INTESTINAL  WORMS. 
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These  intestinal  worms  or  parasites  comprise  quite  a  nundHT  o^ 
animals  of  the  lower  onlers  which  exist  in  the  mature  contlilion  in  tli<i 
intestine  of  man,  drawing  their  nourishment  either  from  the  host's  blood 
orfrt>m  the  contents  of  the  parts  in  which  they  live.  Infectitm  is  said  tq 
be  more  fretjuent  among  children  than  among  adults,  but  except  among 
recent  immigrants  intestinal  pariLsites  are  uncommon  in  either  clasa 
in  this  country.  The  parasites  most  frequentlv  found  in  cbildrrn  are{ 
K  Cestodes,  including  trenia  solium  (Fig,  SB);  t^nia  saginata,  ol 
mediocancUata  (Fig.  ^7);  bothriocephalus  latus  fPigs,  58  and  50). 
2,  Nemahides:  ascarides,  ascaris  lumbricoides,  oxynris  vermicularia 
(Figs.  6tl,  til  and  62).  3.  Strongyloides,  ankylostomum  duoiicn* 
(Figs.  63,  64,  65  and  (j6>. 
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or  Tape-worm.    Modes  of  Infection. — Karli  of  these  Uruisp 
pfcw&iliniijgha  life  cvtleof  three  si »gt*j{:    1.  The  egg.    2.  The  embryo 

«rUn-a.  '.i.  The  maiure  worni.  Thu-  fiill-f;rown  para-sitcs  are  fiMind 
oatjiu  die  inlesdniil  canal  *if  iiiiin.  Kgg^^  *»re  pasisei-l  from  iinv  of  l\\v 
*cpiiieii[ls  of  the  worm,  mingle  with  ihe  feee.s,  atui  ure  jtus.se<]  from  (he 
W.  for  its  further  devdupnicjit  the  egpj  must  l>e  taken  into  tfie 
"liiMnlnry  tract  of  another  iinitiniL  Thus  the  egg  of  the  tietiia  si.»liiim 
finili  its  irfijge  in  the  intestine  tif  the  ho;j.  TIipr*  the  capsule  of  ttie 
'TU:iMli«i»lve(l,  the  egg  develops  into  an  emhryo  which  pas.sc^  through 
***  HiMinnI  wail  into  the  muscles  of  the  host,  hy  virtue  of  ccrtahi 
■""uUiiKilt-likr  processes  on  the  heud^  and  then  Ijecouies  encysted.  An 
■""niil  *jiose  miisele^s  are  full  of  these  encvstei!  larvae  Ls  spoki-n  of  as 
*''*Jj'"  or  "measled."     The  larva'  remain    in    this  siniti  utitil    the 


F10.M 


% 


I  -J  s  1 

'oAUcf  txuUlsolltiiil;  liuiKIl]flci>tion,  50:  3,  !t,  mBtare&QdKemiuiatimv^ifiliCuis,  natural  sixc; 
Ctvo  iiniKlolUdta  vrlih  ut«TU«.  tnice  DiagniSeet.    (Froui  i^i^gkr,  aPur  l^uctari ) 

^  of  the  host  is  consumed  as  meat  by  man,  when  they  are  set  free 
iTi  tbr  iiiifK;linp,  where  they  develop  into  mature  worms  and  their  life 
■^'■l^?  is  wmplcie.  For  the  lienia  saginata  catth^  are  the  intermediate 
"*tA;  for  ih*"  lM»thrii>r«*phahi.'^  latas  fish. 

ll  12  piics.'sihU'  that  man  hini.self,  taking  the  ova  of  any  of  these  worms 
'^^>  the  sttiniaeh,  tuav  iK^rome  the  intrrmedinn'  host — /.  r.,  hwlge  the 
""^"l  form.  Tfiis  is  known  to  lmp]>en  in  the  efuse  of  tienia  solium,  the 
"^■nn-stptl  hir\-jv  of  whieli,  the  eysli(Trcu.s  cellnhysa?,  are  s^unelijiii's  fouud 
wimiinari  museir,  the  brain,  etr, 

iTTtia  Satjhttitft  or  Mrilk/t^fiftfUato. — This  is  the  most  common  tapc^- 
^rm  in  Euro|>e  and  this  ronnlry.      Infection   occurs   through   ealiiii^ 

'ni^asly"  heef.     Tlir  length  of  the  pariLsitc  varies  from  I  ttj  S  tm-Trc-s 


TiEtiiUMtsJuHUt :    a,  nulunil  kzl':  b,  mudbenkT^ed;  c,  OTAiniicb  enlsTig^.    nVnian.) 


Ttrnia  snJlttm.  is  .shortrr  than  the  ta'nia  sai^inata,  merL*iiiniip  f 
2  to  3  niotn.*s,  as  a  rule,  rjirely  reaching  a  Wn^th  of  G  to  8  metres. 
head  is  very  small,  is  provided  with  four  suckers,  and  with  a  rostel 
armed  withadouble  row  of  hooklets,  twenty-four  to  twenty-six  innum 
The  mature  flejjmen(s  metLsure  from  1  to  1.5  em.  in  length,  fi  to  7  i 
in  hrejuhh,  and  eontain  a  iitenin  with  only  five  to  seven  hranehes. 
ova  are  rounds  of  a  brownish  color,  are  surrounded  with  a  thick, 
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lli»i^ak«l  membrani?,  and  in  their  interior  the  hookleLs  of  the  embryo 
UpMrK  usually  be  made  out.  Their  diauK'tcr  la  30  to  35  mieroiis.  They 
'  *ea.»»    liartlly  Iw  distinguished  from  the  ova  of  the  saginata.    The  life 

n<-le  of  the  t^pnia  huUuhi  h  the  s&me  as  that  of  tteiiia  saginata  except 

thiAt  tlie  hog  is  the  intermeiliary  host* 


'^ 


I-IB.  58 


iM^ 


a 


»Pi 

i<^i 


i^-: 


~ 


ii-H- 


,>-.^ 


it 


FtD.fiS 


M  ftddl* ^l«ue  uf  ft  pn]|{luttU  of  bulb rjooeplul uti  l&ltid,  mmu  rrom  itae  d«ma.l  suribco,  ihe  pxtemiil 
**y«s»- »IiD(«  cmintletely  remoTed:  a,  ktora!  vewtels  :  6,  Mmliiftl  vesicles;  c,  seoiinii  duns;  di  tm 
^■•***ww:  ff,p?UieraiJveK]aiidH;  A,  yolk  ctiamben  Lying  in  the  cortlcAl  Iftyem;  i,  collccllng'  hiliulesof 
yolk    cbuabct^;  I,  commenocaieut  of  uterus;  rn,  CfAls  of  Lbc  utunis  JlUctl  willi  egga  ;  »,  Taf^itu;  4, 

Pl      Ifi  Tan*  instances  the  segments  of  the  tienia  solium  have  been  taken  into 

'^Tie  human  stoma.eli,  either  by  being  swullowe*!  or  by  l>e[nj^  earned  back 

■ '^uii  ihe  intestine  by  reverse  peristalsis.     In  saeh  eases  the  ova  are  set 

f  rt-e  in  tlie  stoinarh,  the  embryos  develop  there  and  thenee  pass  into 

^^llii!  blood  stream,  and  su  cuiiie  to  loti^-  in   the 

^BtiSKws,  must'les,   brain,    skin,  ete.      I'hiis    man 

^"  o^cotnes  the    intermetliary   host.     The  eneystetl 

^mViryo  or  eystii^erens,  as  it  is  eaflefl,  then  forms 

*Ji  t'lliptieal  or  mumlish,  transparent  vesiele,  from 

^    1*1  il*  mni.   in   tlinnieter.     In   its   interior   the 

charadcri.stir  hooklet^  may  be  seen. 

Miri'M't-phalufi  tatux  ortlinarily  measures  from 

*"'  t't  S  iiii'ires,  liiit  niuy  reach  a  length  of  1.3  to 

'A^  metres.     Ils  head  is  sha|j4'(l  like  a  bean,  atui 

"^tn)!!  its  Hat  snrface  are  two  ffrooves^  whieli  prob- 

*"lpirt  Ks  ?*ucker3.    H^he  ulents  shows  from  four  to  six  eonvoliitfons 
'"1  tiH-h  ^iile.    The  ejfgs  are  uval,  0.U7  mm.  long  by  0.045  mm.  broad. 


EfTSS  of  bulUrlDoCphalua 
lalii!*;  Ibeanetattiii  ligbt 
uder  dlw^har^re  of  yolk. 
<  AftGf  Ijeiickart,  ftvm 
ZkgkT.J 


^^  larva  is  found  in  various  fishes,  especially  the  pike,  peirh,  trniit, 
r^cl  lurbot,  ll  is,  therefore,  most  fre(|U<'nlly  r4>ui>i]  in  lake  r<*gions.  The 
^l»ital  of  all  thej4P  taiX'-wonus  is  the  .small  InteNtinoof  t!ie  hf>st.  There  Is 
*tti4il!y  hut  <»ne  worm,  but  two  or  more  liuve  heen  met  with. 

3yinptoinatology. — 'i*herc  are  no  distinelive  symptuiiia  of  the  presence 
,^  it  ta[w*wonM  in  the  intestine.  The  pichiiijf;  at  the  nose,  restless  sleep, 
ui«l  other  symptoms  popularly  iLst-nl>t'il  to  worms  iire  symptonmtie  only 
j,f  jin  intestinrtl  inili^jestion,  and  may  come  from  overeatinp,  improper 
r«.»t>4li  He.  Often  the  first  and  only  sign  of  the  presence  of  the  worm  is 
tli«*  |Mtssa(:je  of  some  of  the  segmetit^.  In  other  cases  there  is  indi^stion, 
^tf-)tb  alMloininal  discomfort  or  pain,  hea%'y  hrcath,  and  snmetimea 
dijirrhea.  Nervous  symptoms  are  seen  Init  are  in  no  way  cliaracteristio, 
'fbe  bothrioeephalus  latus  sometimes  produces  a  very  aevere  anemia. 


Fia.  65 


^■■d  of  lokTlMtoniA  duiaWoal^:  a,  buccal  capsiilu  ;  b,  t«eib  of  UTwile  ;  t^  t«cth  or  iloral 
""POjAunK  cavity:  if,  venU»l  promfQcnot' ; /,  muBclo  l«yt'T  ;  ff,  dursul  grocivt ;   h,  cBopLiiiiiia. 

**  'Jtifti  an  apparently  pernicious  anemia.  The  presence  of  tape-worm  is 
^Iftrly  assoc^iateil  with  a  moderate  eosinophilia. 

^^^l^tWiia. — "^Phi-S  is  made  in  nearly  all  instances  liy  the  se^^ment-s  of 
^«"nmi  heing  found  in  (he  stools.  It  may  l»e  made  hy  the  discover)^ 
"Mb*.  ,f^  in  the  stools  in  susptH-leit  eases. 

^^wttnent. — ^This  is  asually  .simple  ami  the  result  satisfactory.  Tlie 
'■liilfl  Ls given  a  Yi^ht  supper  and  a  dose  of  ca.stor  oil ;  then  in  the  morning 
lia^titig)  4  c.c.  (  I  drachm)  of  tlie  oleore^in  of  mule  feni  is  p^iven  in  four 
'"•Sft  fjf  I  c,c,  (I,*!  minims)  i-ach  (in  capsule)  at  hourly  intervals.  An 
^''f  after  ihc  last  <lo.se  a  full  dose  (a  tablespc*ouful)  of  castor  oil  is 
pvwi,  The  worm  will  usually  l>e  pa.sst**l  promptly.  Care  shouM  Ik* 
Jj*!^  to  examine  the  segments  pa^sscd,  in  the  hoj>e  of  finding  tlje  heatl. 
TliUiniiy  be  difficult  to  do,  but  unless  the  head  is  found  we  cannot 
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be  certain  of  a  cure.     If  it  remains  the  worm  will  jjrow  anew, 
after  two  or  three  months  segments  will  lie  passed  a^in,    ITie  rial 
must  be  in  IhnI  ilurinp;  this  tiratinent.  j 

In  {■hildren  who  raiitujt  take  capsules,  1.5  to  2  r.e.  (20  to  30  minirusj 
of  the  ethereal  extract  of  male  fern  may  l;e  f^ven,  with  15  e.e-  (haM 
an  ounce)  each  of  mucila^  of  (ragacanth  and  water 

If  male  fern  is  not  successful  kamala  may  be  given  with  it  in  it 
following  form: 


£1 — Kftm&]a  . 

Hisoe  et  addo 

OleoTOiipit  flUdft  . 
AqiuB  clnnamoml 


8J)C.C. 

4r-«iOB:n]. 
3U.0  c.c. 


E. — To  be  tAken  in  two  Au^ta  wltta  &a  InUnriiL  or  Chrse  boan- 


Turpentine  can  l>e  given  in  this  form: 

(l— Olei  tercbinlh., 

MelllB <U    15.0  V.C.  fSai). 

Mucllag-  ilcflciuj q.  p-  wl    »a>  *•  (Sllj). 

91^.— 8  C.G,  (two  Uisuipnoti fills)  eveir  six  buura.    Krery  second  day  a  purge  of  castor  oil  ahoald  t 
given  irHb  tbii^ 

Kamala  may  be  given  in  honey  or  molasses^  4  ^m.  (I  clraHim),  for  A 
dose,  and  naphthaliri  in  doses  of  0.12  gm.  {2  grains),  twice  a  day,  has; 
been  recommended.  I 

Ascaris  Lumbricoides.— The  ascaris  lumbncoldes  or  round-wonn  iv 
the  most  fre(|in'ritly  found  intestinal  pant'^ite  in  children.  It  is  a  cyUn- 
drieal  woem^  lookino;  mnch  like  the  ordinary  large  angle-worm,  except 
that  the  t>ody  is  somewhat  larj^T  an<l  the  extremities  more  jmintedj 
The  head  consists  of  three  yin>jeetioii.s  or  UpSj  which  are  providtil  willl 
fine  suckers  and  teeth,  l^he  male  niea.siires  about  21Ji  nun.,  the  feinalfl 
4011  mm.  in  length.  The  tail  end  of  the  male  i.s  mllcfl  up  on  its  ventral 
surface  like  a  hook  antl  provided  with  paptlke.  The  eggs  are  yellowUh 
brown  in  color,  almost  roLind,  and  measure  O.Oii  ram.  by  0.t)7  ram.  \ii 
size;  they  are  surrounded  by  an  irregular  albuminoas  cnve]o|K»,  whicH 
i^  eovere^l  by  a  tough  shelh  the  content.'^  are  coarsely  grannlar.  TJicre 
arc  regularly  more  than  one  of  these  worms  present*  ami  there  may  bfl 
great  iiunil>ers,  so  that  the  wornw  may  form  a  mass  sufficient  to  oUstnid 
the  intestine.  These  worms  are  fjreat  wanrlerers.  They  may  pass  into 
the  stomach  and  \w^  vomiteil;  they  may  erawl  out  of  the  nose  nr  moutk 
or  pass  out  by  way  of  the  Kustachian  IuIm^  and  ear;  they  have  priMltiixNi 
tieath  by  passing;  into  the  h»ryn\;  they  have  canseii  janndiiv  by  otistnict^ 
ing  the  bilenluct,  and  have  l«*en  known  to  pro(bice  absee,ss  of  the  liv<»| 
ami  intestinal  obstruction  or  ap[K.'ndicitis-  I 

Symptomatology. — The  syniplotns  of  ascari.s  infeefion  may  Ik*  iictnfl 
at  all,  the  worms  or  their  eij;»s  Ikuo^  found  hi  the  stiwls  aecid*'ntallyi 
In  other  cus*»s  there  may  be  vajfue  (hjjestive  ilisturbanees,  such  a^;  ard 
deseril>etl  imder  tape-worms.  'I'hcse  worms  may,  as  noted  alM>ve.  prrM 
duee  syroptoniH  by  their  mechanical  action.  Nervous  tlistmlers  an*  nij 
uncommon  with  ascaris,  and  may  Iw  severe.    Among  these^  restlessn 
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irriuhility.  s|w|]les.snt*ss,  grinilini^  the  tet'th  at  ni^ht,  pickiiig  the  nosCf 
hf»i«t(ji\  vcrtijjo,  chorea,  and  even  eonviiLsion.-j  may  lie  eiuiiiHTated. 
1(1  iIh-m:  nmdilions  the  present-e  of  the  worms  in  the  intestine  .'soorits  to 
m  tL*  a  rrtit-x  excitant  of  the  nervoua  system.  Some  ohscn'crs  bt?lieve 
that  i\\oe  nervous  symptoms  are  produced  by  the  action  of  poisons 
pfwltinfl  l»y  the  wopiils  in  the  intestine. 

tx»iija[jbilia  U  observed  in  connection  with  the  presence  of  osraris 
ID  thf  iii[t^i,tine. 

DtaiOTsis.— The  presence  of  round-worms  is  often  first  recognized 
bvthi?  passa^'  of  one  or  more  in  the  stoob.  In  a  suspected  case  their 
prtH'wir  ur  absence  can  l)c  detenninei!  by  the  niictn.scopJc  examination 
wf  ihi"  istoi>lt  for  llie  ova.  If  the  ascaris  is  present  the  nva  can  \w-  fcmnd 
b  lai)(e auniJ)ers.  After  treatment  titc  examination  should  \}i-  n^peatcd 
to  make  sure  that  all  the  worms  have  IwH^n  e.vpelled.  The  presence  of 
ia«isino[>hilm,  not  (Otherwise  accounted  for,  should  lead  to  the  exami- 
Utioii  of  die  feces  for  ova. 

TttUment. — Santonin  is  most  effeetive  and  is  most  easily  given.  It 
EM  U^  corn  bine*!  with  cnlomcl  to  adviuita^'.  A  child  of  five  years  may 
l*  given  from  U,1S  to  OJiG  gm.  (3  to  6  grains)  combined  with  an  equal 
*nK«mt  of  calomel.  The  medicine  is  best  given  in  the  morning  on  an 
empti'  slumacli.     It  may  be  ordered  in  the  following  form: 


SurtUDJii .       . 

tt(.— One  tftbiet  aTei^  haJf^tumr  until  nil  ^m  Cftlces. 


n4    0.1^  gm.  <gf .  tt). 


The  child  should  be  in  Ijed  during  the  day  of  treatment.  Usually 
Ttfnil  worms  are  passed  after  such  medication.  If  the  examination  of 
'Hf  fotts  .xhows  that  worms  are  slill  present,  the  treatment  may  l>e 
jvittitcil.  it  should  l>e  rcmemljereiJ  that  the  administration  of  santonin 
iSM>mrtirnes  followed  by  visual  disturbancf-S. 

Otynris  VermicTslaris  or  Thread-worm.— These  are  mlniiie*  tlmarU 
'"iftttpniLs,  the  nude  being  4  mm.,  the  female  10  mm.  in  length.  The 
^'^  an-  ovaU  O.Oo  by  0.02  or  0.03  mm.  in  size,  and  covered  by  a 
J^itiiutie  with  a  -Jouble  or  triple  contour,  the  interior  Ix'ing  coarsely 
panular,  The  female  worm  lives  in  the  cecum,  but  after  impregnation 
IniTvUdown  to  the  rectum.  The  minute  worms  are  present  in  enormous 
nnmlicT^  in  tlie  rectum;  both  ova  and  worms  are  pa.s.sed  in  the  frees 
*"'!  :m'  found  ulM>nt  the  anus,  on  the  genitals,  and  surrounding  parts, 
Iw're  bi  abundant  opportunity  for  a  child  to  infect  iLs  hands  and  so 
^otfUy  reinfect  itself.  In  other  cases  infection  may  lie  conyeyetl  indi- 
l^iy  though  the  agency  of  toys*  fruit,  etc.  Some  hold  that  the  whole 
™^  cydr  of  the  oxyurLs  may  be  completeil  in  the  colon,  the  worm  finding 
ible  cimditiouH  in  the  mucous  mating  oF  the  wall  of  the  colon, 
authorities  deny  ibis  anri  maintain  that  the  ova  must  be  swallowed 
iml  iV  pmbryos  developed  in  the  small  intestine. 

^TOptonutolofy. — The  symptoms  prwluced  by  the  oxyuri.*i  are  due 
^  Jilt'  liM'al  irritation  of  their  presence.  They  may  excite  a  catarrhal 
*""*  or  pTuctitis,  with  the  production  of  much  mucus*     The  most 
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(IwtrertsiijjET  symptom   is   iisniilly  pmntq 

uiii,  which  is  much  worae  at  ni^ht,  <li| 
to  thf  irritation  of  the  rectum  and  ulso  i 
thv  iavt  tliat  ihe  wotin^s  at  tliat  t'lniv  |>ad 
Odt  of  thi'  aims.  The  ilchiri^  lemla  I 
scratching,  Uy  which  ulceni  may  Ite  pro 
fiucetl,  tiisturbs  sleep,  rentlera  chiUlren 
j>efvi.sh  atnl  irritable,  and  may  considuri 
biy  impair  thfir  general  heahh.  In  othe 
eases  liy  niigrntin^  to  the  ^'cnitals  the 
prothicc  a  baUuitis  in  the  male,  vukiti 
**r  vaginitis  in  the  female.  They  may  b 
SI  cause  of  masturl»ation  in  either  sei 
The  worms  have  al.so  Ijeeti  found  m  th 
uterus,  in  the  ap|x?n*iix,  in  the  stomaeli 
u[mJ  in  (he  mouth. 

Diagnoaia.— Thi.s  h  at  once  mwie  by  in 
.spcetion  of  the  anal  region  or  of  the  stoob 
'^Hie  worms  are  tusually  ea-^ily  found  in  tli 
fotils  of  the  anus. 

Treatment. — A&  the   eolon   and   rci'tufl 

are  the  (iabi*at  of  these  wonns,  they  eaii 

not  Iw*  well  treated  by  rtnijedies  given  b' 

mouth.      Injections    are    rt'(]ninfil    an<l   I 

great   variety  liave  bet*n   siiece.sMfullv  em 

ployed.     Infusion  of  (piiissia,  salt  jsobitioa 

8  ^m.  to  240  c,c,  (2  draehms  to  8  ounces) 

or  a  solution    of    bichloride  of   inereurjf 

l:r>OtK>  or  IrinXKMX     The  bowels  shouU 

first  be  eleanaed   by  an  enenxa  of  2'iO  c.fl 

(half  a  pint)  of  water,  containing  4  gM 

1    drachm)    of    borax,    and    after    thi 

has    lieen     passed     the    curative    enem. 

should  be  injected  anrl   retainetl   for  on< 

half    hour.      The.se    injections    must    b 

repeated   every  other  night    for   a   wei'Ji 

Thus     treatment     ma 

be  eombinni  with  ill 

t(  administration   of  sal] 

tonin  a.s  for  the  a^searii 

for  the  purpase  of  brin  j 

ing  down   any  wona 

which  may  be  Imlge 

in   the  small   intestine 

a.  Iiefld  :  6.  MoptJtgM ;  c    "^riie   trt\'itment   is   uslj 


Mnlp  or  ankylnKUiniB  (liiifHienAlt:: 
RUt;   d,  aiiul  t'lauils  :   r,  cervlLwl  i 

luyur;  A,  excrvlnry   pare;  f,  trl)(ilH'«l   bunu^^  jf,  rllin  nfbum  ;iC,      L     *     f  '  +  *' 

M^Eiitml  iliicl:  m.  viaicnl«  oemlnjilt*:  b,  duetui  cjaculiloriua;  "*'"  irom  tmie  to  Utll 
o,  Hb  BiQorc:  p,  p^-nls;  q,  penile  sfaeatti.  UagnincaUon,  20.  caseS  are  DUet  wi£ 
(AnerSctauUfanu,  livm  ^egter.) 


iBl*u'isi/.  Bktii;  j7,nnMcuiM    u]]y  promptly  effective 

luyur;  A,  excrvlnry   pare;  f,  trlliilH'd  buTim^  i",  rtlw  pf  blitiw  ;it,      i      *.    V  .** 
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tbrvsi5t  all  tn^adnt-iU.     Unit  says  rhal  lir  lias  known  a  ra.sc  which 
wUtwl  ull  otluT  trt'ultFieiil  for  iwo  years  tr*  hv  promptly  curtnl  by 

ujjfrtioiw  of  a  decoction  of  garlic  an<l  thf  free  ii.se  nf  garlic  hv  mouth. 
<)>irrmfntiuits  the  ett'se  uf  a  man  who  siifFcrctl  from  cbil(lh<.K.i(I  until 
his  fortipth  year  from  (hcsr  jkaro^ites. 

For  thf  it<'hirtj^  of  the  una!  region,  which  is  cxfitoil  by  these  para.sites, 
tlieai.ipIirHndn  of  Viiselin  or  of  a  tiierciiriiil  ointnieiil  may  be  tried. 

inkylostomam  Duodenale  or  Uncinaria  Duodenalis  iHook- 
miTDi.— rius  jsniall  wortii  U  known  as  <nie  of  the  tii<>,st  (hoi^^erous 
ptruilcs  met  with  in  the  human  being.  It  has  lon^  bei^n  known  to 
uiTijrini  various  parts  r>f  Enrup-,  f'^f^ypl:,  ntnf  llie  West  Indies.  Witliin 
ibp  pist  few  years  t!io  investigations  t*f  Slik-s  have  shown  thai  the 
p4ra^iI^•  tun  \te  found  in  large  numbers  of  the  children  in  our  Southern 
Slatj^  \  Fi|».  Gti), 

TV  male  is  0  to  12  mm.  in  length;  Ihc  femafc  10  to  18  mm.  The 
Trvjiilli  rtipsule  is  hoUnwed  out  and  snrronndeil  by  four  sharp  ti^lh, 
■tlhwhirh  il  fa-.tcns  on  the  intestinal  wiill.  The  eg^'s  are  oval  in  fitrni, 
IID5  to O.Oi  by  (1.03  or  0.04  mm.  Jn  the  interior  of  the  eg^  two  or  three 
^^pwntiiig  IkhIics  arc  found  which  rapidly  develop  into  emlnyos 
miLMdi-the  Iwxly,  so  that  after  twenty-four  tn  forty-eight  hours  embryos 
Way  [tr  found  in  the  same  feces  in  which  Ihc  cpgs  were  obsen'od,  or 
fullYikveiiijK'd  ova  may  be  foumi  after  idlowin^  the  feces  to  stand  only 
*irvr  hours  (Situon).  The  embryos  can  exi.st  for  as  much  a.'^  thirty  days 
"UUiJclhe  IkmW.  Infection  may  occur  directly,  but  is  probably  indire<'t 
irittiiKtt  instances  through  the  water^  or  sueh  artiel(\s  of  food  as  ercsses, 
'i^'HT,  pre.  The  jejunum  U  the  habitat  of  the  parnsitc.  It  does  not 
Mwin  IL\c<I  in  one  sptjt,  but  moves  from  place  to  place.  There  are 
iKMByanuinlxT  of  the  parasites  present,  as  many  as  1700  having  been 
ttjniunl  in  one  case. 

Ijaiptomatology. — Tlie  svnijjtoms  of  hook-worm  disease  are  those  of 
jpauarniuia.  Thecbildreii  are  pnlc  ant!  thiot  the  alHlonicn  protrufles; 
'W;  suffer  from  edema  o(  the  extremities,  shortness  of  bn^alh,  and 
P*Vt*tion.  Many  of  them  are  mentally  dull,  languid,  and  backward; 
wcunlittp^l  for  sehoftl-life  and  unable  to  work.  Tlie  habit  of  dirt-eating 
""viminnn  nmong  them.  They  hrive  notably  capricious  appetites;  the 
Ivwels  are  enn.'<tiputcil,  and  the  str>ols  show  traces  of  blood  from  the 
■"TiKirrlia^  produced  by  the  pariisites. 

Atvonlin^  to  Stih^s'  investigations  infection  with  this  parasite  consti- 
l"!'^  « irourgi*  in  pnrts  tif  the  Southern  Stiites.  by  which  many  of  the 
^lullpn  aiv  condemncfl  to  lives  of  illness  aiir]  uselessuess. 

tKlflwcii. — ^Tlie  diagn<>sis  is  made  on  the  characteristi*-  appearance 
^'Ilie  jHitk'nts  ami  the  exaniinntious  of  the  stools  for  the  ova.  The  ova 
^'Ifvribpd  Hs  twenty  times  the  size  of  a  red  blood  corpuscle,  oval  in 
^fl"!*,  with  n  transparent*  colorless,  but  distinet  capstde,  and  a  gray 
'^'•TOfrti.  sejjmental  protoplasm. 

^ofiuwii. — This  is  imifunnly  giMMl  nncler  apprt^printe  treatment. 

Trtttnent.— Male  fern  may  !h'  given  as  for  tape-worm,  but  tbynuil 
•*  onm-  generally  employed  and  recommended.     It  is  to  be  given  in 
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capsules,  containing  from  2.5  to  4  gm.  (40  grains  to  1  drachm)  under  tb 
same  conditions  as  any  other  anthelmintic.  No  solvent,  such  as  oil  o: 
alcohol,  is  to  be  allowed  for  some  time  after  its  administration.  Seriou; 
symptoms  of  poisoning  have  appeared  in  some  cases,  but  the  result 
of  treatment  have  always  been  satisfactoiy.  The  anemia  is  to  b< 
combated  with  iron. 


SECTION   V. 
DISEASES  OF  NUTRITION. 

By  GEORGE  M.  TUTTLE,  M.D. 


CHAPTER   XIV. 

RACHITIS— SCORBUTUS— MARASMUS. 
RA0HITI8. 

Rachitis,  or  Rickets,  is  a  chronic  nutritional  disorder  of  the  whole 
organism.  Rachitis,  from  the  Greek  for  **thc  spine,"  points  to  the  mis- 
taken idea  tliat  it  is  solely  a  disease  of  the  Iwnes.  Modem  pathology, 
however,  teaches  quite  pasitively  that,  while  the  bone  lesions  may 
attract  the  most  attention,  the  muscles,  ligaments,  mucous  membranes, 
nenous  system,  some  of  the  viscera  and  the  blood  show  marked 
departures  from  normal.  As  a  matter  of  fact,  in  well-marked  cases  of 
the  disease  probably  every  tissue  and  organ  is  more  or  less  involved. 

etiology. — With  relation  to  the  causative  factors  in  the  disease,  it  is 
*i?reed  that  the  error  is  a  dietetic  one,  but  beyond  this  we  cannot  advance 
so  surely. 

Rickets  is  rarely  seen  before  the  sixth  month  of  life,  is  most  common 
dtiriiifr  the  second  year,  and  only  its  results  are  seen  after  that  time. 
virtually  no  new  cases  develop  after  a  child  has  been  well  fed  for  some 
fnonths  on  a  more  or  less  general  diet,  and  in  children  having  the  disease 
It  spontaneously  disappears  under  these  same  circumstances. 

Rickets  develops  in  exclusively  breast-fed  babies,  in  babies  fed  on 
"•*■»'  milk  variously  prepared,  and  especially  in  babies  fed  on  condensed 
ij^dkor  on  the  proprietary  foods;  so  that  no  one  form  of  food  can  be 
^"iplwl  out  as  the  cause  of  this  disease.  Originally  the  lack  of  lime-salts 
'"the food  was  looked  on  as  causal,  in  the  days  when  the  osseous  lesions 
?J  *h?  disease  only  were  recognized;  later,  the  absence  of  fat  and  again 
^^  prtisence  of  lactic-acid-forming  elements  in  excess  were  considered 
*^  t"^  greatest  importance. 

.  ^1  the  light  of  the  best  present  knowledge  of  the  physiological  chem- 

^'y  of  digestion  and  nutrition,  we  consider  the  deficiency  of  no  one  of 
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the  proximate  principles  in  the  food  of  so  mutrh  moment  its  llml  t!i« 
food  should  (?oiitain  all  the  main  ingredients  in  somewhat  ni'arly  ths 
proportions  fomu!  in  normal  jivt-rage  human  milk.  To  he  more  exat-t, 
the  proteidri,  with  llieir  ehemicnily  comlnned  salts,  (he  fills,  aitd  tlw 
earlwhydmtes  should  be  furni??hed  to  the  ehild  month  in  and  month 
out  in  the  rutio  desi^ied  by  iiaUire  to  supply  the  proper  quantity  and 
tjiirtlity  of  food  for  tlie  g^win^  orfi;anism. 

In  searehing  for  the  cause  in  individual  eases  not  only  shonhl  we 
know  what  f<H(d  the  baby  has  Uvn  taking,  an*l  for  what  lenfjtli  of  lime, 
but  we  shuiild  also  have  an  analysis  made  of  this  footl.  We  will  onli- 
iiarily  find  some  striking  defect.  For  Instaiiee.  when  rickets  Is  seen  in 
breast-fed  babies  it  will  usually  be  found  that  lactation  ha.^  been  unduly 
prolonged  until  the  conibined  pruteid-s  atul  salts  have  beenme  f|nitc 
deficient  in  nutrient  qualities,  or  the  mother  itiay  be  very  batlly  nourished 
herself,  or  may  be  pregnant,  and  in  eitbrr  case  will  furnish  milk  showing 
on  analysis  dccidcil  <leparturi"s  from  unnual. 

If  cows'  milk  is  the  fooil,  we  will  usually  fimi  the  milk  of  very  Inferior 
qunlitv,  or  wnjingly  dihilcib  or  excessively  sterilized. 

In  the  case  of  condcnscd-niilk  feeding,  or  the  use  of  the  proprietary 
foods,  the  cause  is  more  evident,  as  these  foods  are  distinctly  lacking  ia 
fuLs  and  proteids  and  eoutaiu  oxcCM.sive  quaJititici*  of  carbohydrates. 

While  the  dietetic  cause  is  all  important  in  llKMlevelopmeiitof  rickeU,' 
an<l  we  sec  cases  in  which  no  otfier  rcastm  for  the  disease  is  evident, 
still  wc  cannot  overlook  the  ia.it  that  there  are  many  contributing  fa<-tiKa 
of  more  or  less  importance.  One  of  the  fii^t  to  be  mentioned  is  raciaL 
In  this  country,  at  leiust,  the  disease  h  more  frequent  among  the  ncgn>e» 
an<l  Italians,  probably  becattsc  both  races  as  seen  iiv  our  large  cities 
are  badly  nourlshcti  arul  live  umlcr  the  p.H)rest  hygienic  conditions. 
For  vears  rickets  wjls  called  "the  English  ijiseasc,"  and  was  considered 
almost  a  curiosity  in  the  l'nit«tl  States.  Rut  with  the  great  niassiug  of 
pi*oplc  in  the  large  cities  (he  disciise  has  become  ver)*  common  ainrtng 
all  the  nattouuUtie^  reprt^sented  in  our  papulation,  even  the  native 
born, 

Htckets  ifi  far  moixr  common  among  the  poor,  the  ill-feil,  and  those 
living  in  unhygienic  homes  than  among  the  better-housed  nicnilK*rs  of 
the  community,  showing  the  marked  influence  of  fresh  air,  sunlight, 
and  dry  \varmtli  as  preventives.  There  Ls  no  rpa.son  to  Iwlieve  that 
heredity  has  any  cfTct^t  in  causing  rickets,  nor  ilo  wc  now  attach  arijf 
importance  to  sV[>hilis  in  the  an*'e.stry.  In  many  cases  it  would  appear 
that  digestive  disor<lers  have  some  ptiological  relation  to  the  disease, 
and  while  they  are  the  cause  of  rickets  in  some  cases,  they  an;  also 
frefjuciitly  the  result  of  thi.s  disease. 

To  sum  up  the  alM>ve  analysis  of  the  impfirtant  causes  in  the  develoj>- 
ment  of  rickets,  I  ascrilK'  most  imfjortancc  to  deficiency  of  the  fats,  the 
proteids,  and  the  salts  in  the  ftyod,  and  far  less  moment  to  lack  of  fresb 
air,  sutilight,  and  warmth  in  the  homes  of  these  infants. 

Pathology, — The  ntost  evident  lesions  are  localizeil  in  the  Iwinc^ 
These  changes  are  seen  both  in  bones  formed  from  cartilage  and  in 
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losf  formw!    in    pcnostcuin.      Tliey   consist   pssentinlly   of  excessive 
LilJFfratton  of  carlilag*^  eelU,  or  of  hyperpljLsiu  uf  tlio  inner  layer  of 
tla«?  perii>stcum,  eomliineiJ  with  deficiently  of  the  noriual  OiS^eous  forraa- 
lioii  which  stiouhl  folluw  in  these  lofiitiaiis. 

In  bone  formed  frtun  Ciirtilage,  at  the  epiphyseal  junctions  there  is 

iiiotpascd  vascularity  of  ihe  parts^  with  swelling  and  thickening  of  the 

cudlliiiLnnous  layer.     The  matrix  of  tjie  cartilage  i.s  overcrowded  with 

c-t-Us  in  irregular  groups  of  disorderly  armngement,  showing  no  di.s- 

p<l^itiI^n  to  lay  the  foundation  for  tJic  projxT  histological  developniciit 

of  the  future  bone.     In  addition   no  {or  only  aiiortive)   attempts  at 

keiiliificalion  of  these  cartilage  cells  are  seen.  There  is  very  tittle  deposit 
of  liiiip-salts  .111*1  resultant  ossitication,  and  the  growing  hone  is  soft, 
yVldin^.  excessively  vascular,  and  presents  many  of  the  apj>carances 
*«-ii  in  inHauimatiiin.  The  bone*  grow  in  tliameler  by  the  proUferation 
ad  3ul>sefjuent  ostsification  of  the  under  layer  of  the  jjerioateum.  Here, 
apiin,  somewhat  similar  changes  are  seen,  but  seldom  in  such  marked 
Iiltfrn'p.  T\\o  periosteal  cells  arc  produced  in  excesf^ive  amount,  but  do 
iHrt  calcify  normally,  and  there  is  pronlnced  a  soft,  spong}^  ill-formetl 
hoTie.  Such  perioyteam  \h  grossly  tjuite  hyperemic,  and  strips  more 
wwily  than  normal  from  the  underlying  bone.  As  the  hone  grows  in 
tliicknpss  the  medullary  cannl  iM'come.'?  formed  by  a  gradual  process 
iif  aliw>Tplion  of  the  inner  layers  of  newly  laid  Ikjuc.  This  all>sorp- 
liiin  [irr>cr*ss  goes  nn  excoisively  lit  rickets;  so  we  have  a  Iwne  with 
spongj'  wall  and   large  nieilullary  cavity,  and  hence  it  is   weak  and 

Iti  the  flat  l>ones  of  the  .skull,  thoj^c  formed  in  nicmlirane,  the  changes 
nvm'A|K>nd  prcci.sely  tci  ihrise  descrilied  as  o<'ciirritig  under  the  peri- 
*is(cuRiof  ihe  loU)^  lxjn4\s  — hy|M'r)>lasia  (»f  the  cells  of  the  Tuider  layer  of 
llic  iDi'iabruiie,  and  subset] tiently  iiiijH^rfect  calcification  and  ossifica- 
liim. 

*Hirlliemical  analysis  it  is  found  that  the  Iwrnes  from  a  case  of  rickets 
yii'M  iwf»-thinls  firj^'Ahte  matter,  insieatl  of  the  average  (ine-thirtl  of 
ii^iniisil  lK>m\  "ilmwing  clearly  the  deficiency  in  the  mineral  ingredients. 

Tlic  other  organs  than  the  Iwnes  present  changes  not  of  such  a 
fHaraclcnsljc  naltiret  but  still  showing  in  a  general  way  evidences  of 
luaintitrition,  and  these  changes  are  as  important  from  a  clinical  a.^ 
irnin  a  pufhologi^^id  standpoint, 

'Ik-  IiIikhI  in  niM.'iinipli<*atcd  ca.scs  resembles  that  of  f^imple  anemia^ 
Uu' n-d  pt^ii^  arc  of  about  t!ie  averagi*  nunilxT^  but  each  cell  i.s  decidedly 
'K'ficicnt  in  hemoglobin.  The  hemoglobin  inilex  is  usually  from  75  to 
•■' IT  cT'iil.  Some  ruicleated  red  cells  are  usually  found.  The  Icukt^ 
ni)r<iUTi([  to  Im*  somewhat  alwive  their  normal  numlHT.  In  cases  with 
.^vcrp  (imiplirations  of  a  pulmonary  or  fja.stroenteric  natun'  the  marked 
ftiangf>  of  ^(ft'ondary  anemia  are  found — gn^at  reduction  of  the  erj'thro- 
''.^•^  (^iiihinefl  Willi  a  low  pereentag*^  of  hem<vglobin.  The  red  cells 
*'^  lUt  hrnnd  ti*  undergt)  the  various  morphological  changes  character- 
Nn-of  ijjj^  eo!idition.  More  or  k^s  leukocytosis  is  also  present,  due  to 
tiwsa  of  lymphocytes  and  a  slight  eosinophilia. 
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The  heart  and  the  volmitjiry  miisrles  are  all  imperfectly  nourished 
anH  anemir,  shflring  in  the  general  wcaknpj*s  of  all  the  Iwxly  lissucs. 
The  ligaments  Ix^eotne  relaxed  and  weakene(1,  although  no  structural 
change  can  be  fnutid  in  them. 

The  mucous  ineinhraiies,  both  of  the  respiraton'  and  aliinentan' tract, 
are  very  apt  to  show  catarrhal  inflaminations,  which  are  considereii 
secondary  to  the  raehitic  diathe.sia.  WTiether  there  b  any  real  patb- 
ological  chaiijLje  in  the  .structure  of  the  mueou.s  membranes  which  is 
respoUHiblc  for  the  marked  tendency  to  catarrhal  coniptieatiuus  in 
rickets  ha^  not  yet  been  discovered. 

The  hings  in  advanced  cases  show  indentations  made  by  the  mal- 
formed or  eollapstHl  chest  walK  due  to  a  mechanieal  rc-sult  of  rickets. 

The  liver  lies  low  owing  to  the  dinunishcd  cliesi  caparity.and  is  often 
actually  somewhat  enlarged.  This  is  due  probably  to  a  passive  hyper- 
emia, which  in  prolonged  cases  may  be  folkiweil  by  a  development  of 
new  connective-tissue  eelU  with  some  hartlening  of  the  orpan.  The 
spleen  ifj  regidarly  eidarf^il  and  hyperemie,  and  may  imilergo  the  same 
changes  as  the  liver.  Alon^  with  this  we  usually  find  the  lymph  uikIcs 
of  the  bo<ly  enlarged  antl  hypereniic.  It  sterns  that  they  are  specially 
liable  to  iufectinn^  fnim  any  slight  sources  of  irritation. 

Sympfcomatology. — It  must  \k  reniendiered  tliat  riekcLs  is  a  chronic 
malnutrition,  slow  in  onset,  slow  in  development,  ami  s|_ow  In  reciivenr. 
Its  Hrst  beginnings  arc  often  unrecognisitHl,  Init  this  \a  due  as  murh 
to  neglect  to  look  for  the  early  signs  as  to  their  com]>arative  insig- 
niReance, 

One  of  tlu*  fir-Mt  signs  that  slioidd  attract  attention  is  more  or  Icsa 
anemia  in  an  otherwise  aeeraingly  well-nourislKii  infant.  Along  with 
this,  careful  examinatloii  will  show  more  or  less  feeblcni*s3  of  the  miw- 
culature.  Such  a  baby  wilt  n»ake  r»o  effort  to  ,^tand  on  what  appear  to 
be  well-i,levelo|xH|  legs,  the  liead  will  not  l>e  heUI  upright,  the  back  will  Ik- 
bent  more  than  a  n(jrnial  baby'H  in  sitting,  or  no  efforts  to  sit  up  will 
be  mmle.  "^riie  whole  muscular  system  will  Ik-  found  flabby  as  coinparcti 
with  that  ii{  a  normal  cliihl  of  the  same  age.  With  this  (here  will  n.s.unlly 
he  a  histoiT  of  constipation,  due  proliubly  in  many  cases  to  weak  mufi- 
eular  action  in  the  Intestinal  walls;  in  other  eases  it  is  the  result  of  the 
character  of  the  foo<l. 

It  will  hI.s<i>  be  found  that  the  skin  is  soft  ami  easily  irritated  and 
tfic  baby  sweats  u  great  deal  about  its  head  anil  nc^-k,  particularly 
during  sleep;  thfit  it  rolls  its  head  restlessly  al>out  on  the  pillow,  with 
the  msult  of  ainuvst  complete  baldness  in  the  occipital  region.  Its  sleep 
is  reslleas  \\nt\  broken,  and  there  is  more  or  less  general  "  nervousiu*ss  ' 
present,  all  being  probably  rlue  to  malnutrition  of  the  brain. 

As  the  disciLse  advances  the  above  signs  Ijeeome  intensifie*!,  and  in 
the  large  proportion  of  cases  there  are  a<!ded  the  more  characteristic 
changes  in  the  bones.  The  first  that  vi\x\  ordinarily  he  found  is  a  slight 
beadiiig  of  the  ribs»  evident  only  on  palpation.  As  this  progresses  it 
takes  the  form  of  the  so-called  *' rachitic  rosary."  which  is  easily  evident 
to  the  eye.    The  "beads"  or  protuberances  are  due  to  the  pathological 
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hyperplasia,  characteristic  of  the  disease,  taking  place  at  the  costo- 
chondral  junctions  on  either  side  of  the  sternum.  They  are  found  at 
the  ends  of  the  ribs,  and  the  row  of  "beads"  runs  downward  and  out- 
ward along  the  costal  margin.  This  beading  is  also  present  on 
the  under  or  visceral  side  of  the  thorax,  but  naturally  can  only  be 
appreciated  here  postmortem. 

About  the  same  time  on  careful  examination  similar  changes  can  be 
found  at  the  epiphyseal  junctions  of  some  of  the  long  bones,  more  par- 
ticularly at  the  wrists,  ankles,  and  knees.  There  is  a  knob-like  enlarge- 
ment, palpable  in  the  early  stages,  visible  later,  which  lies  exactly  at  the 
point  where  epiphysis  and  diaphysis  join,  ami  which  gradually  flattens 
down  to  the  level  of  the  bone  on  either  side  of  it.  Neither  the  *' beads" 
nor  the  "knobs'*  are  tender  to  pressure. 

The  head  appears  large  and  sc|uare.  The  forehead  is  high  and  broad 
and  the  top  of  the  head  is  more  or  less  flattened.  There  is  a  tendency  to 
a  shallow  furrow  along  the  line  of  the  coronal  and  sagittal  sutures.  These 
appearances  are  due  to  the  development  of  "basses"  on  the  frontal  and 
parietal  eminences.  ITiese  "Ixjsses"  arc  the  thickened  growths  of  bone 
characteristic  of  rachitic  pathol(^cal  changes  in  bones  developed  in 
membrane.  The  sutures  an<l  fontanels  are  large  and  regularly  late  in 
closing,  the  anterior  fontanel  being  often  open  at  the  en<i  of  the  second 
or  even  the  third  year.  The  veins  of  the  scalp  are  large  and  prominently 
blue  in  contrast  to  the  white  skin. 

Dentition  is  almost  always  delayed,  the  first  teeth  frequently  not 
appearing  until  after  the  first  year.  ITien  they  are  often  cut  irregularly, 
"  crosses!  teething/*  and  frecjuently  decay  early.  The  various  disturb- 
aiK-es  a-scrilKtl  to  dentition  are  much  more  common  in  rachitic  children 
than  in  nonnal  ones. 

As  a  result  of  these  defec-tivcly  nourished  and  yielding  lx)nes,  various 
mechanical  changes  in  shapt*  and  fonn  follow,  some  the  result  of  atmo- 
spheri<*  pressure,  others  of  muscular  action,  and  others  due  to  their 
inahility  to  sustain  the  superincumlH-nt  weight.  In  the  thorax  atmo- 
spheric pressure  produces  a  marke<l  depression  of  the  ribs  just  at  the 
oostochondral  junction  and  parallel  to  the  sternum.  A  second  transverse 
^TT>ove  Ls  also  foimd  running  horizontally  around  the  lower  part  of  the 
chest.  Atmospheric  pressure  plus  diaphragmatic  pull  is  probably 
responsible  for  this.  The  sternum  itself  may  be  protrude<i,  or  may  be 
deprcsse<i,  producing  the  conditions  known  as  pigeon-breast. 

TThe  vertebra?  are  not  as  hard  as  normal,  the  ligaments  are  relaxed, 
and  the  mascular  support  is  deficient  in  tone,  resulting  in  a  l>ending  of 
the  spine.  The  kyphosis  or  scoliosis,  so  producwi,  fonns  a  long,  uniform 
curve,  with  none  of  the  sharp  angles  seen  in  tul>erculous  disease  (Fig,  67). 
These  rachitic  curvatures  can  usually  be  made  to  <Iisappear  by  gentle 
traction  or  change  in  position  during  the  disease  proper.  This  is  not 
true,  however,  of  the  resultant  bendings  that  may  remain  as  permanent 
deformities  after  the  rachitis  itself  is  past. 

In  the  posterior  or  lateral  regions  of  the  head,  more  often  over  the 
occipital  bone,  there  are  sometimes  found  softened  spots  of  imperfect 


326 


DISEASES  OF  NVT/tlTlOS 


lH>ne  development  calleri  craniotahea.     On  pressure  with  the  tip  of  tl 
finder  these  areaw  dent  in,  but  sprinp  out  aj^ain  when  the  prt-Jisure 
releasetl.     CrariiotalH'^  giveii  to  the  fin^T  a  ffflin^  tif  rriw-kling. 

SecoiuUiry  fhanges  in  the  long  hones  refjiilarly  develop,  e>|M'cial!y  i 
the  h'fjs.  These  may  result  in  l>owing  outwa.nl  of  the  lihiie  ami  frmar^ 
with  the  pro(kiC'ti*>[i  of  the  eondition  known  as  bow-le^,  or  genu  varun 
or  ill  the  opjHXsite  eotiilitltm  of  krt4*ek-kne*«i,  or  j^-itu  %a1^;ijm.  'VY 
former  aeeuia  due  mure  jmrlieuhirly  lu  mecliuiiieal  lx.'mUii^  uf  the  buue 


Fni   GJ 


KMfhihc  kyi.liosi*.    (WhiUnBii.) 


while  the  latter  consists  mostly  of  an  jiypertrophie  growth  and  consed 
lengthen !»•;  of  the  inner  eonilyle  of  the  femur,  causing  the  lihiji  in  [ 
an  obtuse  angle  with  the  femur.     As  ti  result  of  this,  when  Ih^ 
thighs   are   pluced  parallel   with   the  knee^  together,  the  ankk 
sppnrated  more  or  less  ncconling  to  the  amount  of  the  knoej 
prescnL 

When  the  bones  of  the  upper  extremity  iH-cntme  bent,  lh«-  li 
usually  Ik>ws  outwanl,  and  tfie  nuliits  and  ulnii  baekwariL  Ir 
cases  the  lx>nes  are  so  soften*^!  and  yiehhng  that  irregular  ad 
distressing  deformities  may  develop  in  any  of  tlie  long  bones  (J 
and  m). 
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In  the  [K-Kns  nu-hitir  rhonges  frefiunilly  aro  found,  luit  they  always 
ex-afx' iMilicp  and  arc  unimportant  except  in  womrn  at  tlie  tinno  of  labor. 
nirnjmniDrifst  form  of  pflvir  (U'formity  t)f  rafhilic  origin  Is  u  shortening 
trf  thr  aiit('m[K).stt'rior  (JiumcU-r,  chuf  to  a  pushing  forward  of  the  liocly 
•J  the  .sacnim. 

The lipum-nts  aIkjuI  the  joiitts  aro  mor**  or  less  relaxnl  ami  weakrnt'd. 
•fcw'h,  ill  piimlmiatinn  with  thr  |XH)rly  developed  inust'leK^  aids  in  the 
tVfnnii!Ut-<  iiT»]  prevents  sinh  children  from  suppurting  themselves  and 
»ilk.iug  !Ls  I'arly  as  nonnul. 

Fto.  its 


\ 


™<nidct«inUi«i,  the  r«iUt  nrinQinlile  racbltti.    Hie  left  les  fnrmB  pncttcatl;  b  rlgbt  angle 
with  iti«iliigh.    I^ee  Fig.  fie.)    jVVLiitoiaTi.) 

Ila/'hiiif  Hiilflren  freipiently  appear  fal  an4!  phniip.  Inil  may  l>c  thin 
*t«l  Uillv  nounshefl.  The  abdomen  h  enlarged  and  tympanitic,  for 
^Im^'li  tlii^rc  are  pnilHiMy  two  reason.s:  the  diminished  thoraoic  cavity 
^^SMf,  ilnwn  the  dlaphrngiii  and  crowds  tlie  abdominal  vi.scera,  and 
ih*' storumh  and  inte-stine.s  are  moi-e  or  less  distetuled  a:^  the  result  of  a 
[^I'pliraling  chronic  indi^jeslSon  and  weakened  muACiilar  walls.  There 
^f^jlarly  no  rhatif^  in  the  heart,  except  that  due  to  anemia  and  mal- 
Dulritiuo,  nor  in  the  lelnpc^nlll^t^    The  urine,  however*  may  present  an 
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excess  of  phosphates  and  show  traces  of  albumin.   A  brtiit  is  often  to  be 
heard  over  the  anterior  fonta.m'1,  hut  this  is  of  no  special  significAnce. 

One  of  the  ntarkeil  chunu'tL'ri.stics  of  rachitie  children  is  their  tendency 
to  catarrhal  inflanuimtions  of  the  gastroenteric  and  re,spiratorTr'  tracts, 
and  to  reflex  explosions  of  their  nervous  systems.  So  we  fref|nently 
set*  j^jELstritLs,  gjLstroenteritis,  rhronic  indigestions  of  gastric  or  enteric 
origin;  hiryngitis,  hroiichitiH,  or  hronchopncnnvmia;  and  laryngisiniis 
stridulu-Sj   tetany,  or  general   convulsions   developiti^   in    the   nichilie. 

Fti..  lij 


I 


while  lliue]ilr>2^;^)(^Ai^rn(^Ucall)''  normal.    (Whiluuiii.J 

Furthermore,  ehililren  v\'itli  rickets  ure  much  less  resistant  to  infceli 
bv  the  various  contusions  diseiuses  tlian  rionmil,  and  if  they  do  devel 
them  their  murtatity  rate  Ls  hi|rher  than  u.sual. 

Rickets  runs  a  course  of  one  to  two  years,  anil  most  of  tlie  symptoi 
disappear  spt>ntanef)U.siy-     The  bone  chan^e^,  however,  are  more 
Hstcnt. 

Diagnosis, — In  the  early  stages  of  the  disease  and  in  mild  eases  i1 
only  necpssar>'  to  have  rickets  in  mind,  so  as  not  to  overlook  it.  "1 
presence  of  anemia,  muscular  wi-nkness,  constipuliou,  delaytHj  ileutiti* 
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oisTrf«imgof  the  head  .stiould  always  rail  one's  attention  to  the  po.s,sibility 
of  liw  t)t*iriiining  of  rickfU,  With  this  idea  in  iiiiiul,  a  earefiil  exaitii- 
TKltun  erf  the  bony  frumework  \v\\\  usually  show  enough  to  corroborate 

Wt'lkiiarktii  rases  shouhS  ofTer  no  diflicuity  in  tIia|3^nosis,  except  that 
Utiimsitis  ililiieult  to  tlLstinguish  the  eniniwl  clian^ei^  of  rachitis  friim 
ifhhp  (if  iiitxler.ile  hyilnx'ephalns.  In  the  latter  eoinlition  the  furebeail 
i*  mui-h  more  prominent  ami  overhanging,',  and  the  breadth  of  the 
I'Wf  PHtitium  is  miirkedly  incretLseil.  "^I'lie  rachitic  cidargenient  b 
miMtly  due  to  the  thickening  of  the  Ixjnes  at  the  parietal  and  frontal 
l<iW5.  The  pTX-M'n<e  of  other  riekety  ehati^'s  in  tlie  bmiy  will  assist 
in  titf  Jiaffiiosw,  as  wetl  as  the  Imckward  cerebral  development  pre.sent 
in ii_vr}^xi-phahL«?.     'llie  two  <iiseiLses  may  coexist. 

The  vjiriouN  lesions  of  congenital  syphilis  appear  much  earlier  than 
fW  of  rieket?,  and  the  later  l>ony  clianpes  are  not  so  regularly  eon- 
fiiwl  ifl  the  epiphyseal  junctions  as  in  ruehitLs. 

Inchofiilrfwlyslriphy  fetalis,  achondroplasia^  there  is  marked  short- 
tfiingof  ihc  inn;;  bones  Withonl  ihiekening  of  (he  epiphyseal  cartilages. 

Thf  [j-jcuiloparalysis  of  n^'kets  is  ejisily  di^stingiiishnl  from  real 
rt-rrbnJ  itr  spinal  paralysis  by  the  abacnee  of  any  changes  in  electric 
rwlifm,  or  in  the  sup**rficial  reflexes. 

SciinTUdlHtiiigui-sheil  by  the  hemorHia^ic  gunis,  the  painful  swelling 
in  t]]*- iliufts  nf  the  Umics,  and  the  pn>nipt  benefit  following  antiscor™ 
I'lilif  flirt.  At  times  the  4lUea.'4es  coexist,  but  the  relief  of  the  scurvy  will 
tml  Itwn  (he  riwhitic  evidence.^. 

Ftog&otU. — EtHchifts  in  itself  is  seldom  if  ever  a  fatal  disease.  More 
ihaii  tHti,  it  Ls  self-liniiti*d  and  rejrnlarly  recovers  of  itself  as  the  patient 
i^ftp^irt*  deprees  frrtin  the  limitetJ  tliet  of  infancy  to  the  mm-t.'-  general 
,  W  ii>t  iif  childhodd.  The  osseous  deformities,  on  the  other  hand, 
"Bch  Lave  rcsultetj  from  the  malnutrition  of  the  rachitic  state  remain 
P^aiirntly  to  bear  their  witness  to  the  infantile  disetLse.  and  at  times, 
**intheili-fonTie<!  pelvis  of  a  pregnant  woman,  to  be  a  source  of  clanger 
•j'luiolJuT  ami  an  nnlkim  child. 

llul  wbile  nK'hitis  tn  itself  can  l>e  considered  as  having  a  favorable 
P'^fiwto,  it  is  imiirectly  a  30ur<'e  of  liigh  mortality  in  infancy  and  early 
'TluiihfKtfi  frr^m  its  mmpliratinns.  Uickety  infants  are  s[»ec]!dly  prone 
'^fitarHud  irifhinunations  of  the  respiratory  and  giistroiiilt'stinal  truets, 
JJl'njueh  eases  frctinently  die  when  a  healthy  chiliJ  wonUI  recover. 

'''ii'w  particularly  true  of  j>ronchitis,  bronchopneumonia,  or  whooping- 
"^[""^.aiid  also  of  gastroenteritis,  or  enterocolitis.  They  also  fre*|uently 
^i»an  attack  of  general  convulsions,  their  badly  nourished  nervous 
^ite  swiiiingly  not  l>eing  able  to  withstand  the  shock.  So  we  nnii^t 
^maW  light  nf  any  manifestation  of  tiichitis  when  it  L>  pre.sent. 

"•ttiaeni, — ^I'mphylaNis  is  of  great  import  in  this  contlition,  nml 
7l*^iallv  Ko  when  by  careful  observation  we  become  mnvinced  that  the 


fitsl 


^viiltTices  of  rickets  are  makuig  their  ap(H'arance.     Either  before 


"'h  apiK'urance,  or  when   the  first   suggestion   of  symptoms   begins, 
^'^ly  jirftmilion  should  lie  taken  with  the  general  hygiene  and  the  food. 
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Tlie  infant  shoultl  livp  an*I  slc^ep  in  wWl-vPiitihUe*!  anrl  sunshiny  room 
shoulc]  be  uccuNtoine^i  to  daily  outings  in  the  fre.sh  air,  shouKI  hai 
regular  liathings  in  vikA  water,  with  tliotymgli  rubblags  aftcrwartl,  an 
shoulti  l»e  wai'inly  clnthetl. 

More  ir]i]>i>rinnl  tliaii  tlifsc  is  a  ftirefiil  rcgiiliitimi  of  tlio  f*'pdinj 
If  hroast-feii,  the  mother's  milk  shoiikl  be  jnnalyz*'*!  ami  rtfiii't.s  innr 
to  remtHly  any  rlc'fieieneic.'=i  present  in  it.  If  iuetution  has  Ikm-h  ntthi 
priplinifjieiit  or  if  the  milk  cannot  he  iniprovrd  tlirnii|;k  livg'euic  iii*'ji.snpi 
(lii-ef'ted  to  the  liiinlhcr,  siiipplenientiirv  feciiiii^  of  a  .suituhle  f<«Hl  f< 
the  eliikrs  itj^'  slnmltl  bofriveii  in  luldition  to  the  brea^st  milk,  aii<!  thw 
should  hv  inereiLKed  in  niinibtT  even  to  tlie  roniplcte  weaning  frc»in  t\ 
breast  iiii  ca.se  of  ut'ed.  If  tlie  baby  Is  artificially  frtl,  a  carefid  investijji 
tion  is  necc?isary  as  to  the  kiml  of  fi>oi.l  given,  its  method  of  preparatii*i 
the  way  it  is  given  the  baby,  and  its  resnlts  from  a  digc^tivr  staiidptrtn 
Any  iin|»Tfe('(iiiiiis  i[i  ont«  or  mure  of  these  particulars  shnid*!  be  jit  otu 
rewulaleil,  aiul  the  results  rarefnilr  watdicd.  In  sln:»rt-  all  of  the  wel 
known  principles  of  the  modern  s<*ientifie  f*vding  of  infants  ami  ehildre 
should  be  systeinatically  followed  in  tlirse  casc^. 

If  rachitis  has  ah*cijtly  pu^itivi-ly  dcvi-Ioped,  all  the  general  hygieni 
and  4lictctic  measupcH  shouki  l)e  sernpuk>ns]y  cinxicd  out  in  thei 
minutest  iletaik  No  care  can  be  Um  pain.staking  in  attempting  prouipl] 
to  ]>iit  a  stop  to  the  symptoms  of  the  nu'hitie  malnutrition.  Fresh  ai 
in  the  home  and  slceping-r<M5ms,  aljundant  ont-door  exercise.  co( 
hatliing  and  iniuiyago  to  stimnlute  the  respiration  and  Hpculation  an 
to  aecnslom  the  skin  to  changes  of  temperature,  and  so  provmit  tb 
temiency  IIh\sc  childrt^n  have  to  "catch  coUi,"  are  all  of  gn-at  iiu(miii 
tancc. 

The  diet  should  be  made  to  ctmfonn  a.s  nearly  as  possible  to  thi 
suitablf  for  a  baby  of  the  patient's  age.  Mother's  milk  may  nw**i  t 
hf  supplemented  by  otu*  or  more  daily  fet^dings  of  profwrly  m4M]ifi«> 
cows'  milk.  Artilicially  fed  babies  will  usually  be  found  to  Ih-  girllin 
condensed  milk,  or  one  of  the  proprietarj-  foo<ls»  or  tlioroughly  stcrilixc 
cows*  milk.  Any  of  thc-^e  foods  should  Ivo  stopped  and  raw\  modific 
cows'  milk  siibstitute<l.  Some  babies  will  litr  on  too  dilutetl  cows'  mill 
not  offering  enough  solids  for  proper  nutrition,  ami  others  still  o 
too  concentrated  cow*'  milk  which  cannot  be  thoroughly  digt'stet 
starts  up  more  or  leis  gastnx^nteric  indigestion,  and  is  never  assini 
lated.  Others  are  too  early  fed  on  "tabic  food"  to  the  exclusion  of  mill 
and  before  their  immature  <ligestive  organs  can  extract  the  pru|H 
nutriment  from  it.  It  Is  p<Kssiblc  in  virtually  ever)'  case  to  fimi  sota 
gross  error  in  feeding  which  calls  for  instant  correction. 

The  general  principles  are  to  give  the  proteids  and  fats  up  to  thri 
■  maximum  limit  of  digestion  and  absorption  ami  to  keep  the  carlx 
hydrates  a  little  Inflow  normal,  scs  that  thert-  shall  be  a  more  perfet 
metabolism  of  the  fonner  two  pn^ximate  principles,  as  they  are  th 
great  tissue  builders.  The  regular  fixnlings  can  be  nicely  snpplemente* 
by  the  daily  use  of  Iwef-jnice,  or  scrape<l  In'cf  or  mutton,  for  the  pmtritis 
and  by  cream  or  butter  for  the  fats.    Any  of  these  sul>stanoes  fulfil  tb 
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yifition* of  rasv  ftifjpslibility,  and  supply  an  ahiimlancc  of  proteids 
mi  f«U  vrry  satisfartorily. 

Mudi  more  thim  half  the  Imltle  is  fougbl  liy  liygiou'  ami  dift,  but 
ilrii,Naff  mnrt^  or  les-s  helpful  iiud  i-orUiiidv  should  he  U:^t"<(  cxffpt  imdeT 
sprrial  rrtntraindiration?!.  The  most  useful  <]rng,  luul  the  one  whioh  is 
miW  niiiiimjiily  prt\sL'rilHt|  is  uHl-llver  ujl.  iJut  if  we  analyze  its 
nillnnul(%  w«'  at  ont-e  fonelutje  that  oven  in  this  eiiLse  we  an^  ^ivin^  a 
f«d  mlluT  dian  a  dniff.  C'od-livtT  4>il  is  primarily  an  easily  al>s(>rljr*i 
U,  and  sn  is  *\sp*vially  iisefid  in  riU'hitis.  It  undouhtfdly  dijes  ;;imhI, 
liiit  it  mitst  ^tc  frivvn  with  jud^ieiit  ntui  with  particiikr  attention  to 
thc-iJi|.Tstiiin.  A  minimum  dosr  rfither  than  a  ninximum  should  be  our 
m,  ntid  on  tin*  leiLtt  evldi-iu-e  of  any  gastric  or  intestinal  upset  it  should 
("f  sltipptl  at  onre,  and  when  ri'smned  the  itose  shrndcl  Im'  smaller  than 
Mirn*;ll,(K{e.e.  In  1.,')  e.e.  (f)  to  20  drops)  three  times  daily  shotdd  repre- 
«fTit  the  dose  for  a  year-okl  child.  Olive  oil  may  at  times  he  used  as 
I  sulKtitutc. 

fTwwplionis  has  heen,  and  is,  prescriK^d  extensively  in  the  trejitnient 
rrf  ricki'U  from  its  well-known  effofi  in  sthnulatin|j  the  ^rrowlh  and 
i»ili«:iiiim  of  fwine.  Its  u-^e  has  tlie  suuetion  of  rnuiiy  well-known  men 
f^nhat  Ixuiir  ami  abniiul.  If  given  judieiously  it  may  hurry  the  process 
irfr«mw.  It  should  !m'  presented  in  d(.ses  of  0.0()b."?2  ^mi,  to  O.fMKMiS 
Effl-  (cfu  to  -j-^^  pridii)  three  times  a  day-  Thttmpsnn'a  solution,  eon- 
hifiinc  n.rti:i2  ^tn.  to  4.0  c.c.  t^,^  ^rain  to  the  rlraehtn),  freshly 
piTwreti,  iccms   to   ine  to  be  tlie  intwl  sati;? factor)'  preparation  to 

limp  in  some  form  is  theoretieally  ^iven  to  furnish  more  lime-salts 
'"TraTOiirapnjr  tlx'  ruleifieatiou  of  the  hones.  Caleiiun  hyjiophnsphite 
{•wyU-pivrn,  or  tlie  preeipitatetl  phosphate  of  ealeimn,  either  of  llieni 
in  (liw-s  of  0.'.V2  pm.  (')  frrains)  three  timers  a  day  mixed  with  the  food, 
UiDMaater  k  of  no  direct  value  in  thb  diiieuse, 

Iflfwiemin  should  Ih*  treated  by  souie  iron  preparation,  as  the  vinum 
'^  amitnim.  2.0  r.e.  to  4,0  r.e,  {\  drachm  to  1  draehm)  three  times 
"  ^'mv,  jililjoLj^lt  jhe  fresh  UW-juiee,  not  iM-ef-tea^  may  Vie  all  that  is 
nw(\xarv  in  combating  this  symptom.  In  the  use  of  any  or  all  of  these 
^iniirscare  must  l>e  taken  not  to  np.set  the  appetite  or  the  digestion  by 
^^inianrl  it  must  always  \u*  renieinbere<l  that  a  gorwl  ditfesfion  with 
i^^pT  diet  and  hy*;iene  is  much  more  .^atlsfaetor}'  in  the  eare  of 
^'mx  tliiin  any  other  iherapeutie  mea.'iure. 

^"tn|»licating  eonditions  must  Iw  met,  its  they  arise,  in  the  usual  way. 
'■•^Tn'riiil  atlentinn  must  I>e  paid  to  any  di(>;estive  (roubles,  ftvr  the  double 
"'^''inof  their  possible  danger  and  their  harmful  eifeet  on  the  rachitic 
pfw«s.  The  osseous  system  needs  aflenfion  during  the  activity  of 
m  ra4?liitii  to  prevent,  if  |>ossible.  the  formation  of  bony  deformities. 
Iwiiffln  lie  done  by  care  in  keeping  the  child  in  proper  positions  both 
*'tpt»  sitting  and  stamling  to  prevent  jK-rmanenl  kyphasis  or  scoliosis, 
'^^"Hs-kntTs  and  bow-le^  can  be  more  or  less  preventetl  bv  not  urging 
''"Nearly  attempts  at  ert^i'ping  or  walking,  and  the  possibility  of  helping 
*"*um;  bow-lc^  by  too  bulky  diapers  should  always  lie  kept  in  mind. 
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Often  the  use  of  li^lit  supports  or  traces  may  bo  of  flistinrt  aJvantng^. 
but  should  be  .suppU-nnnite*!  by  iuu.ssajco  ami  [uissive  e\eR'isc. 

In  the  (rratment  of  nmrki^d  (ieformitifs  tJiie  to  u  prL'-exLstcnt  rachitis 
the  case  shoiilrl  he  cotisUiercd  one  for  the  u^e  of  extreme  orthope*iie  or 
surgical  nieawures.  Tlie  results  of  rickets  in  the  pelvis  belong  to  the 
domain  of  the  (ibstetriciau. 


SCORBUTUS, 


This  disease,  of  ret'ent  years  n^rognizeil  ratlier  ffet|iiently  amoU 
infants,  is  the  ol(l-fa.shioiic?cl  sea-seurvv,  ppoiluee^l  by  the  eundilions  of 
niodern  life  which  leful  to  the  neeessity  for  the  fretpierit  artifieial  feeiiin^ 
of  infants,  Scurvy  ia  a  constitutional  malnntrltion  charaetenKed  mainly 
by  aueniiuaru!  a  general  hemorrhaf^ictendency^and  definitely  eonneetetl 
with  ii  rather  prolonged  jx'riod  of  impro|XT  feedinfr.  While  it  lias  only 
been  rt'ei>^ni/,ed  projM'rIy  fur  al>out  twenty  years,  i\s  oeenrriiig  in  infants, 
liefore  tlmt  time  many  (^ases  wi-re  re]iorted  as  aeiiti^  riekets,  or  as 
hemorrha^ie  pTJostitis,  or  under  other  names,  which  were  undoubtedly 
infantile  yeorbntns.  Its  assoeiation  with  rachitJft  in  the  same  child 
led  for  yeani  to  much  confusion  iu  diagnosis,  and  hence  to  iuiperfeel 
elassitieation. 

Etiology.— Infantile  scurvy  develops  with  fjreatest  fi-efineney  from  the 
fonrtfi  to  the  twenty-fourth  month  of  life*  An  occasional  eivse  is  sceii 
before  the  fourth  month,  but  rarely,  a-s  the  conditions  leading  to  ita 
development  re<pure  some  little  time  to  protlm:^  the  scorbutic  sym|>- 
toms.  After  the  se^-ond  year  cjLse.s  are  also  reported,  but  with  nmeh 
less  frefjuency,  iuuK  of  course,  they  cannot  be  called  "infantile'*  after 
that  time. 

It  is  in  the  lar^e  proportion  of  cases  a  disease  of  the  middle  antl  upper 
elasse-^,  thus  eontrastinj^  with  rachitis,  which  is  distinelively  a  disease 
of  f>overty.  This  is  probably  exphdued  Ijy  the  comparatively  small 
mnuber  of  babies  amoii^  tlie  |>otjr  who  are  exclusively  I.H>tlh'  feil,  umJ 
the  early  a^e  at  which  tlu^e  same  babies  begin  to  eat  solid  f<XHl  of  one 
kind  or  other,  particularly  potato,  which  is  recoffnixetl  as  one  of  the 
l>est  antiseorhuties.  f)n  the  other  hand,  infanU  in  the  middle  aM<l  upper 
walks  of  life  are  much  more  fretpienlly  iKJttte-fed  entirely,  aud  often 
on  the  ver\'  feKwIs  which  are  most  prone  to  cause  scuri'v. 

Previous  health  sei'ms  to  Iiavc  ver^'  little  l>earin|j  on  the  cli.sease,  nor 
does  the  presence  or  absence  of  ^jo<t  bv^ienie  surronndin|r*  tnflnemv  it. 
As  many  of  the  cjises  develop  amon^  the  well-to-do,  naturally  the 
hygienic  environment  is  usually  above  the  average. 

In  slu<lyinff  the  etiological  factors  rhet  must  li»e  considered  first  and 
fitremost,  and  as  a  matter  of  fact  this  is  the  only  actual  causative  agvnt. 
But  the  special  form  of  diet  u.sed  previously  to  the  development  of 
symptoms  i*  so  varieil  anfl  so  beyond  classifieation,  that  it  is  <]ifficnlt 
to  draw  definite  (ondusions  which  will  *-onviet  any  4>ne  fooil  as  con- 
taining some  positively  harmful  element,  or  as  lacking  some  principle 
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BffTWTT  lo  nutrition.     Even   what   h   nniinarily  coniidert^l    pcrfrct 

infwits'  foo<L  mother*'  milk,  htLs  some  few  ciLs<'.s  of  scum'  cliargi-il  up 

ij^iibtU.   Raw  t*uw8*  milk  must  be  put  in  the  same  category.    Sterilizetl, 

pa^tfurizitl.  or  yx'ptoni;seil  milk  has,  on  the  t-ontrary,  eaeh  many  cases 

to  its  frerJit.    A  few  ca-ses  »re  rcportetl  a.s  tlevelopiiig  in  infants  fed  on 

"table  forxl,"  although  the  kinds  of  food  and  tlieir  mt'tho<l  of  preparation 

ttv  uiikriuTkn,  and  were  probably  entirely  nnsuitable  fur  babies.     The 

fast  inirjorily  of  eases,  however,  give  the  history  of  having  \»^n  fed  on 

tonw  one  of  the  proprietan'  foo<is,  or  on  condense<|  milk,  and  usually 

in  iHiiaWrs  proportional  to  the  frequenty  with  which  the  individual 

I  font!  oF  toixl  id  iLse*!.      Thi:^  looks  not  a.?  if  any  one  of  these  foods  was 

I  at  fatill,  l>tH  as  if  the  whole  class  of  "pre,servecl"  or  "dead"  f«HHls  lack 

siMnfiliin^  necessary  to  prevent  scorbutus.     The  lack  of  the  quality 

wliith  IS  l>est  called  freshn^sjt  .st^ms  to  be  the  most  comnudi  fault  in 

tbi?  iarpc  number  of  these  Unxh  which  are  responsible  for  the  great 

tiuijoritv  of  the  cases.     Virtually  the  only  cases  in  which  tins  is  not 

ba<*luit|ir  are  the  few  with  the  historj'  of  feeding  at  the  breast  or  on  raw 

rnM^'  milk.     For  tht^c  it  is  difiicult  to  make  any  explanation  except 

thai  (lie  food  was  luw  in  proteiils. 

In  a  mneral  way  we  can  say  that  the  antiscorbutic  agent  is  something 
▼lUJ,  mid  something  thai  seems  to  l>e  destroyed  by  drying,  by  prrsening, 
*^f  by  fxtt^isive  beating.  Prol>al)Iy  some  future  iiivestigati<»ns  into  the 
riMrlinnist n.'  of  fixnls  will  unravel  this  vexed  pt)int,  determine  whether 
tntrr  is  a  primiirv  intestinal  toxemia,  and  probably  Hnd  the  exact 
•sWaiicnt  necessary  tu  prevent  the  d«veloy>me]it  of  scorbutus. 

For  the  present  we  must  adopt  the  conclusions  of  the  American 
*  nfiatric  Society's  collective  investigation  thai  "scurvy  follows  the 
prnltmtjfd  eniploynient  uf  some  diet  unsuitable  to  the  individual  child/" 
"that  llirre  are  cert:iiu  forms  of  diet  pnmc  to  W  followetj  by  scurvy," 
|«xii(l"1liat  the  farther  a  foo*l  is  removed  from  the  natural  foot!  of  a 
*^«ilfl  (he  more  likely  is  its  use  to  be  followed  by  the  development  of 

ac-U5y/' 

PUhology. — As  the  re.sid!-s  of  treatment  are  yti  strikingly  succcssfub 
I  '•tijt'ascs  are  rare  am]  pt}stmi>rtem  examinations  more  so.  The  changes 
l^tifti  J^f^  foiiitd  are  almost  all  those  due  to  hemorrhage  in  some  form  or 
i^*t!in.  Thtsc  arc  most  marked  under  the  [MTiusteuni  of  the  long  Iranes. 
1-^  flprnatoma  fi>rnis  there  and  strips  the  periosteum  from  the  Ikjuc, 
^"'1  in  advanct'd  eases  causes  a  separation  of  epiphysis  from  diaphysis. 
'  nr  v>mfr  rpa-srm  these  snbjWTiosteal  hemorrhages  seem  more  common 
|**-Kiiit  ihc  shaft  and  lower  en<l  of  the  femur  than  elsewhere,  but  simi- 
'  "ftf  changes  riceiir  over  the  tibia  and  other  long  bones  as  well  as  on 
**"'■  st-a[MiU  and  along  the  anterior  margin  of  the  rths.  The  b<mc  in 
^wneiphlmrhoo*!   of  the  epiphysis  is  regularly  congested  and  hcmor- 

Itrmnrrhagir  spots  arc  also  seen  in  the  pleura,  pericardium,  on  the 
w*«,  or  other  visceni,  and  suSeutancously  in  almost  any  part  of  the 
^ily.  Tlie  gums  are  swollen,  edematous,  and  hemorrhagic,  and  the 
^^  arv  frequently  loosened. 
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symptomatology. — Ordimirily  llir  iiifuiit  pirseut.s  evidences  of  iiiiemi 

and  iiiiilmitrition  wliicli  rniiv  \w  tiuirkt'd  oiunij^h  to  attrart  the  uttenlio 
of  an  iiiuskilled  oUsi-rver,  but  in  some  ea.ses  tlie.se  sipis  run  \>e  clij 
covered  only  by  an  expert,  .\s  tlie  .same  geueriil  imjjmper  dirt  that  i 
re.^ponsil)k'  for  snm'y  i^  tilso  causative  of  rickets,  we  may  find  cx'idenc* 
of  the  hitter  fonu  of  malnutrition  present,  although  I  believe  (hut  thef 
is  no  definite  eonneetioii  between  the  diseiLses^  and  scurvy  is  sei-n  i 
ehildren  showihg  not  tlie  leiist  sign  of  rickets.  In  the  psisE  the  tw 
diseases  have  l>een  fre^piently  eonfiiscil,  and  even  now  l>y  some  ai 
considered  coi^nato,  although  the  only  real  rt^iisun  for  tJoing  stj  is  tli* 
the  same  diet  may  cause  either  or  both  diseases.  We  must  rememU'i 
toOf  that  seurvy  is  essentially  a  elironic  disease  in  its  inception,  aiw 
so  the  afflicted  infant  should  be  expeiteil  Xa  show  more  or  less  maj 
liourishmeiU  Ix'fore  the  eharucteristjc  .symptoms  appear. 

The  symptoms  show  themselves  first  usually  iny  ptiin  and  tendcmesa 
The  pftiii  may  l>e  li^poiitaiieouH  mul  present  even  when  the  eblld  is  a 
rest,  or  may  only  be  evoked  Ijy  motion  or  hanillinfj.  The  little  patieti 
often  sereatns  when  anyone  appnmehes,  as  if  in  dread  of  the  jwissibl 
pain,  or  when  any  motion  of  the  bed  is  inaile  ihat  shaki-s  him.  Of 
cxainination  it  will  usually  be  found  that  this  tenderness  is  linnited  t» 
the  limbs,  more  ef»minoiily  the  h>wer.  and  that  motion  of  other  part 
of  the  body  eau  be  made  without  ehfitinj^  the  aymptonu  ( k-eajsionall; 
the  spine  is  sensitive  and  tender. 

As  a  ilireet  n'sult  of  this  tenderness  there  is  found  a  false  or  voUintar 
paralysis  of  the  limbs.  The  child  unconsciously  holds  them  rpiiet  ft 
prevent  suffering.  This  so-ralh^  paralysis  is  ordinarily  not  tlaccid 
but  spastie,  the  nuueles  Ih'JU^  *'outractecl  usually  in  flexion  and  in  th 
pisition  of  (greatest  romfort,  and  it  can  be  ea.sily  proved  that  no  tru 
paralysis  is  j^resent. 

The  saints  limbs  may  also  show  what  is  really  the  most  characteristi 
si^n  of  the  disea-se^markcil  fusiff>rm  swellings.  These  are  *iue  lu  \h 
^subperiosteal  hemorrhages^  whieli  may  be  small  or  large»  aiid  sinjfl 
or  multiple.  They  are  ordinarily  in  the  epiphyseal  repons,  more  oftej 
of  the  fenn>ral,  at  the  juneture  of  the  diaphysis  acid  epiphysis,  ani 
conaerpiently  near  the  joints,  but  may  l>c  located  on  the  shafts  of  th» 
long  bone-s.  The  skin  is  smooth  and  waxy,  very  seldom  bluLsh  o 
reddcnwl.  In  severe  cases  tbeo.'  may  be  a  separation  of  the  epiphysi 
and  hemorrhage  into  the  ji^irit  with  the  signs  of  fracinre  and  effusion 

The  other  typieat  symptom  of  scurvy  is  eqiiallv  fixH:|ucnt  and,  jx^r 
haps,  even  more  common.  When  present  with  the  above  it  b  almoa 
pathognomonic.  This  is  the  .swellinjj  of  the  gums.  In  mild  cases  ihc 
are  only  swollen  and  brirrhter  in  color  thiui  usual  with  a  dark  rcfldisl 
line  close  to  the  teeth,  but  in  mort*  advaueed  stages  they  lM»ci>me  sponj^ 
protuberant,  ulcerated,  imd  hcmorrhajtrle.  When  teeth  are  present  tin 
gums  are  more  seriously  involved,  but  many  ea-ses  of  scorbutic  gingi\-iti 
have  hcen  rL*|>oHed  Iwfttre  dentition  lias  begun,  proving  that  teeth  an 
in  nowise  necessary  to  this  symptom.  'I'hi*  hemorrhage  may  Iw  petechia 
in  the  cases  where  the  teeth  arc  not  erupted. 
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fptnorrhajjic  comlitiniis  elsewhere  ttre  also  fn^tjuently  to  hv  fniirnl. 
Kr*<:~ hyriifx^^cs  of  tile  .sulx.'ii(aneous  tis-siies  iinywluTe  on  tlie  lioilv  iirc 
fre-<  |ucnt,  the  common  location  Jieintr  in  the  louse  iircohir  ihsuc  amun«l 
(^K=>iil  the  orbit.  This  protluce-s  a  "black  eye,"  or  a  prt>trusion  of  lUe 
ev^t^all  from  its  socket,  lilechymotlc  areas  on  the  thighs  and  legs  are 
aWo  soen  as  well  as  petechiro.  Heniorrha^'s  from  one  or  other  of  the 
nixic-i-iu-*  membranes  may  be  present,  as  from  the  niontli,  stomach, 
int«-'>tines,  or  nose.  BIo<m1  or  albumin  without  erythrocytes  is  often 
fouiul  in  the  urine. 
TTliere  is  no  regular  fever  associated  with  this  disease,  but  irregular 

^ns^.■s  of  temperature  may,  ami  often  do»  occur,  e\-en  in  the  absence  of 
coiiiplications. 

Thf  bltHjd  show.^  nothing  characteristic  beyond  the  regTihir  changes 
always  present  in  sei'ondary  anemia.  leukocytosis  is  not  found  except 
ftft  resiilling  from  some  comphcating  condition.  All  grades  of  severity 
i>l  the  disease  are  eneonnternl  frimi  simple  anemia  \vith  swollen  gums 
ami  leader  limi>s,  to  those  witli  myrkeij  degrees  of  hemorrhagic  gingivitis, 
\iiT^-  subixriosteHl  hemorrhages,  and  ?^epa.ration  of  the  epij>hyses. 

DiignoBis. — Acute  articular  rheninatism  and  paralysis  are  often  diag- 
nuscil  when  scurvy  is  the  eomlition  present.  A  careful  examination  of 
iliepmif*  and  of  the  looatiori  of  the  seemingly  swollen  joints  will  usually 
pmrnt  an  erT<:>r,  The  swelling  of  scun'V  is  scMom  in  the  joint  proja-r, 
liiit  hti  the  shaft  of  the  bone  at  the  jimctiou  of  the  diaphvsis  und  (he 
rjiipliy^s,  und  the  so-called  paralysis  can  easily  be  proven  not  real,  but 
an  immobility  due  to  pain.  Seurvy  hits  been  mistaken  for  osteosarcoma, 
but  tli<*  accompanying  symptoms  sliould  prevent  su<'h  a  mi.stake,  and 
tin*  tlicrnpeutie  test  of  treatment  can  always  be  calie<i  on  as  an  aid, 
wicl  should  be  trieil  before  a  serious  operation  is  undertaken,  luhcr- 
ilol  sv^jhilis  occasionally  causes  a  separation  of  an  epiphysis  op  a 
|Meuilo[)ara lysis  of  one  limb.     This  lim-talion  is  not  seen  in  scurvy. 

li<Tpn(ly  a  i.^j-se  of  scurvy  with  subperiosteal  hemorrhage  has  been 
"'firtitl  iLs  ojM.TaU'd  on  under  the  diagnosis  of  osteomyelitis.  Such 
''iTorwuuld  Ik*  unlikely  if  the  jiossibility  be  ke[)l  in  mind,  nnjl  an  exiUni- 
iiatum  (or  other  signs  of  scurvy,  togedier  with  dietetic  treatment,  would 
8l»HiCT  »rttle  the  <|neHtion.  The  hemorrhages  from  the  intestine  should 
ti*tI  i[ivp  tnmljJe  in  diagnosis  if  the  all-im^mrtant  dietetic  factor  of  seor- 
'"itiis  is  tDusidereil.     ""I'lie  same  may  be  saiil  of  blomi  in  the  urine. 

ij'ajl  jM)i.sciiiing  gives  symptoms  of  swollen  gums;  in  seurvy,  however, 
w  tilij,.  )i„(»  found  in  lejid  poisoning  is  absent. 

PittpioBis.— 'I'his  Is  very  good  if  the  disea-se  is  promptly  recognized 
fti>ii  }in)[KTly  treateil.  But  it  must  be  R'membcred  that  this  diseiLse, 
"'ilikc  rarhitL-v,  is  not  self-curativt.%  but  is  progressive  and  chronic  in  its 
^i*urNe,  and  so  tends  to  Iweome  worse  as  time  mtvances. 

'  ircoiipii/jed  eases  may  get  inte)  such  a  condition  of  malnutrition  and 
'^I'ausliDn  AS  lo  l>e  beyond  hope,  ami  so  may  die  even  with  pnvper 
*'''ain»'iii  applieil  late.  If  seurvy  attacks  a  child  already  weakened  by 
^""e pn-vious  disease  il  mast  Iw  lookerl  on  as  inHnencing  the  prognosis 
iiiiia\Xtral>ly.    Pneumonia  is  likely  to  cause  death  in  ujitreated  cases. 
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Trfiatment. — Prophylaxis  ia  of  the  first  importance.  A  knowlett^  of 
the  etiolojry  of  infiintile  scurvy  and  careful  attention  to  all  thp  «letails  of 
the  conTct  fefiling  of  infants  shoiiM  aKsoluti'ly  prevent  the  developnicnl 
of  any  ca-se  of  the  ^lisea-se.  If  science  has  not  yet  t&ught  us  the  precise 
nature  of  the  etiological  (actor  in  scorbntus,  she  ha.**  tauj^hl  us  how 
easily  to  prevent  the  tlcvelopinent  of  the  disease.  All  infants  who  arc 
fed  artiHcially  should  have  some  fresh  un-sterilized  cows'  milk  and 
oran^t-juice  three  or  fonr  times  a  week. 

If  the  disease  has  begun,  the  curative  treatment  Ijecomes  necessary. 
Tlii-s  15  entirely  dietetic  in  nature.  No  ea.sc  of  scurvy  ha.s  cv4-r  been 
ri'ported  as  cured  by  dnijEjs  only.  Since  so  many  different  ways  of 
feeding  have  at  one  time  or  another  iK'en  respon.slble  for  cases  of  scurvy, 
the  first  rule  to  be  noted  is  that  a  change  of  diet  must  be  made.  At 
least  very  palpable  errors  must  be  ctjrrected,  and  they  are  usually  so 
plain  that  U  requires  very  little  exact  knowledge  of  infant  feeding  to 
make  them.  Proprietan'  food.'ii,  eondensetl  Diilk,  sterilised  milk,  and  all 
"dead"  fixwls  must  lie  at  once  discontinued.  Raw  cows'  milk,  properly 
nioilifietl  for  the  imliviilua!  baby,  is  ordinarily  the  most  proper  fotnl  (o 
aubstitule.  'I'his  in  itself  will  usually  effect  a  cure,  as  it  contains  the 
fltiliseorbutie  property  in  nioderate  amount.  But  other  substances 
contain  it  more  generously,  among  the  best  of  diesc  Ix'ing  orange-juice, 
expressed  beef-jnieef  and  potato.  The  first  two  ran  Ik:*  easily  ^iven  to 
babies  of  any  a«^',  (he  potato  being  more  suite<l  to  the  tn-atniient  of 
ohier  ehihlren.  But  it  even  <'an  be  given  to  quite  young  infants  if  it 
is  thought  ailvisable.  The  juice  of  a  whole  orange  can  be  given  daily 
to  a  baby,  and  the  expressed  l>eef-juiee  is  given  in  doses  of  a  table- 
3]xtonful  twice  ilaily,  Potatoes  are  prepared  by  thorough  steaming  and 
then  mashing  through  a  sieve.  They  can  be  given  dry  or  rublw'ii  up  with 
milk,  from  a  teuspoonful  to  a  tables|>oonful  two  or  three  times  daily, 
aeeorrling  to  the  age  of  the  child-  In  infants  a  little  of  this  mav  Ix*  put 
in  the  lx>ttk\  I'nder  such  dietetic  regimen  as  this  the  symptoms  may 
be  confiilently  ex|xvte<I  to  improve  greiitly  in  a  few  days,  and  complete 
CUR"  may  lie  lot>ked  for  in  three  or  four  weeks. 

The  ehihl  should  Ik-  kept  as  quiet  as  p(wsible  to  protect  it  from  pain. 
The  swollen  limbs  should  be  wrap[)ed  in  cotton,  and  kept  oit  a  splint 
if  very  tender,  and  especially  if  the  rpiphyses  have  separatcik  The 
mouth  should  be  waslieil  clean  frecpicntly  Ity  some  mild  antiseptic 
si>lMtion  to  prevent  bacterial  dcxroniposition  in  the  secretions  of  the 
inflamed  gums. 

After  ini[jrovcmeut  ciMnmcuces,  every  attention  should  lie  paid  to 
building  up  the  baby's  mitrition  by  fresh  air,  proj>er  bathing,  tmissage, 
iron,  and  ct.Ml-ljvrr  oil  if  ntx-essarv.  No  disease  presents  itself  whcrr 
dietetic  treatment  is  more  satisfactory  if  profK'Hy  carried  out,  and  where 
the  results  of  our  thiTapeutie  ett'orts  tan  be  used  as  an  aid  to  diaguosu 
with  such  confidence. 
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IMarafitnuK.  Infantile  Atrophy,  also  called  Athrepsia,  occurs  very  fre- 

ffuetiily  amon^  infiuils.  Its  fs.sential  feature  is  Wasting,  and  this 
ntHuut  ivt^giiizable  or  gross  pathological  U'sion- 
A'arioas  organic  diseasfs  of  infancy  prodiu-e  the  same  resultant 
airophy,  ami  with  our  prowing  improvements  in  (liaf;no.si.s  we  are 
i)il«^-n  ul>Ie  anteniort^m  to  lind  .situh  a  fuusc;  hnt  even  with  these  exc-ki- 
si<»ii»  sinipK-  atrophy  is  a  veiy  frrrpient  <Iisen.sc^  and,  more  than  that,  a 
^try  freipienl  cause  of  infantile  death.  INIyra-siinis  could  be  liest  defined 
^tnaciutlon  occurring  in  an  infant  withiHit  diacoveruhle  cause. 
Stlology. — Indouhtedly  more  than  one  element  Is  concerned  in  (ht* 
causation  of  this  disea-^e.  In  many  cases  the  use  of  food  decidedly 
iinsuiied  to  the  child  in  tjuality,  quantity,  or  method  of  preparation  and 
lce<lingex]>Iains  the  devclt^pnicnt  of  niara-smiis.  In  other  cai.eij  markedly 
mihv^enic  surroundinpi  are  the  cause,  ami  more  often  yet  it  is  a  cond)i- 
tialltui  of  the  two.  I'^requently  it  ts  ea.sy  to  prove  tlic  presence  of  a 
^^  *i(fi(lally  non-rcsLstant  inherited  constitution,  and  in  any  case  it  13 
^m  ainiofil  ]n)]>os,sible  to  ^av  that  tliLs  vice  of  development  ia  not  present. 
^1  Furllier,  and  inoR*  to  the  |Kiinl»  marasmus  may  be  met  with  where 
^H  twitlw^r  of  the  first  two  causes  is  at  work,  and  where  tlie  child  is  well 
^^  fiti  on  a  proper  diet,  and  live.s  under  suitable  hygienic  conditions. 
It  \s  in  these  eases  that  the  etiological  difticnlties  present  themselves,  and 
we  an'  mmpelled  to  seek  for  some  cause  of  a  more  sublle  nature  at 
work  in  an  Infant  whose  resisting  powders  are  below  par. 

M»ra.smus,  or  infantile  alropJiy,  is  a  ilisease  uf  the  fi^^it  year  of  hfe» 
or,  at  most,  of  the  early  part  of  the  stvond  year.  It  is  rare  among 
orvii?t-fod  infant*;,  except  where  the  mother  is  so  overworked  and 
untWed  as  lo  furnish  milk  oi  most  inferior  quality,  but  is  commonest 
^  artifirialjy  rean-d  babies,  and  esj>ecial!y  in  those  in  institutions. 
Ittrlpiii,  infantile  atruphy  might  well  l>e  chLssitied  as  fin  institutional 
OWa^*-.  In  private  prnrtice,  esjjecially  among  the  better  classes,  it  is 
Vaoeii  unknown.  A  lungH-ontinued  disturbance  of  digestion  bears  a 
otuj«ative  rclationsliip  to  many  cases. 

No  investigations  have  been  able  to  associate  any  specific  micro- 
f'^ni^dn  with  tlie  etiology  of  this  disease,  but  a  variety  of  different 
"i»i'|pntt»rc  found  in  the  intestinal  contents,  as  in  most  infants,  well  or  ill, 
ITif  (Hsea*;e  is  in  some  way  a  gastroenteric  infection  or  intoxication,  and 
tnat  it  has  the  power  of  Iw-ing  conveyed  from  one  individual  to  another, 
^«  K  wn  so  rt'frularly  in  institutions  where  infants  arc  kept  together. 
»r>  *lmt  way  this  tukes  place,  whether  through  the  air,  or  hy  over- 
^'Ailing.  or  by  tin-  diapers,  or  by  the  handling  of  the  nurses  cannot  be 
'"^■iiiftl,  hut  pn-cautinns  should  l>c  taken  to  prevent  each  of  these  possible 
''^([wuof  spreading  the  infection;  in  other  words,  the  prevention  of  the 
pot^fif  *'hi*spiralism." 

Ethology. — The  disease  seems  to  he  essentially  an  error  in  the  assim- 
ilative functions  of  the  digestive  tract,  and,  as  in  all  funetionfll  dis- 
2* 


338 


DISEASES  OF  SVTiifTlON 


orders,  the  luaions  are  few  aiul  sceniingly  nnimportant.  Certain  obscn 
report  a  sclerosis  of  the  intestinal  mijcous  moniUrane  with  atro] 
of  the  glandular  substance.  Tht'rc  Ls  hyiMrpla-sia  of  the  cpitht^ 
covering,  with  tonnectivt'-tissue  infiltration  of  the  suKslancc  of 
mucous  membrane.  In  ureas  the  villi  and  glandular  lay*"'^  have  < 
appeared.  The  mucosa  itaelf  is  in  places  thinner  than  normal.  ' 
solitary  and  agminated  follioles  are  u.sunlly  enlargeti  and  may  be  ] 
mented,  giving  the  so-C'a]le<!  ";shaven-l>eard"  appearance  to  the  na 
eye.  The  mesenteric  lymph  nodes  are  regularly  enlargtMl,  but  no  uj 
so  than  in  chihircn  dying  of  any  giuslrtjeiiteric  diseaM'.  In  some  « 
none  of  these  microscopic  nor  inaeroscopie  le^iions  are  founds  abqfl| 
that  they  are  in  nowise  typic-at  of  marasmus.  fl 

The  results  of  the  marasmus  are  more  regularly  found.  The  w 
is  emaciated,  and  ahuost  free  from  subcutaneous  fat,  cau.sinjf  the  s 
to  lie  loosely  and  wrinkled  on  the  muscles.  Petechial  sp»ts  and  lai 
subcutaneous  hemorrhages  arc  quite  common.  The  liver  shojvs  fj 
degeneration,  and  appears  enlarged  in  contrast  to  the  wasted  bo 
The  kidneys  frequently  are  the  seat  of  parenchymatous  degencrati 
There  is  quite  regularly  more  or  less  hypostatic  pneumonia,  especi; 
along  the  posterior  borders  of  the  lungs,  and  with  this  are  frequent  ai 
of  atelectasis.  The  heart  is  atropliied  and  pale.  The  .stomach  ia^ 
a  good  deal  dilated  »nd  it^  tilting  membrane  pale.  fl 

While  these  lesions  represent  our  imjXTfcct  knowledge  of  the  p« 
ological  anatomy  of  marasmus,  its  Functional  pathologj'  is  pnilia 
more  important,  but  in  many  ways  equally  vague.  It  is  supposed  t 
the  disonler  is  due  to  deficient  digestion  am!  absorption  of  the  pralt 
and  somewhat  so  of  the  fats.  This  vice  of  {Lwimilution  is  sup|>oseti 
result  from  the  lesions  of  the  niucou*  membranes  already  describet 

Symptomatology. — The  disease  begins  almost  imperccpttl>ly,  and  < 
only  be  detectetl  at  first  by  means  of  the  scalers  at  the  weekly  weighir 
It  progresses  in  the  same  gradual  way  ils  it  V»egan»  but  with  seemin 
resistless  momentum.  Steady,  persistent  loss  of  weight  and  result 
emaciation  are  the  most  characteristic  feutures  of  marasmus  fr 
begini»iiig  to  end.  AtuI  especially  is  this  failure  of  nutrition  i\ 
when,  try  as  we  may,  no  evident  cau.se  for  it  is  to  Ije  found. 

The  infant  loses  its  previous  plump  appearance;  the  muscles^ 
soft  and  flabby;  the  subcutaneous  fat  disap^jears.  leaving  the  s 
wTinklcd,  dr\',  and  hanging  in  Iix>se  folds  on  the  trunk  nnd  extremil 
Over  the  abdomen  the  skin  can  often  be  picked  up  and  drawn  a^ 
from  the  underlying  fascia  in  much  the  same  way  as  is  tlone  by 
"eliLstie  skin"  men  of  the  dime  museum.  The  face  grows  ihin,  pinel 
nnd  pate,  anil  takes  on  the  characteristics  of  senilily,  imiking  th«"^^e  bal 
look  decidedly  like  little  olil  men.  The  anterior  Hmlanel  is  sunken  i 
depress<*<l.  and  shows  a  seemingly  exaggerttted  pulsation,  ^^'hile  ev 
other  portion  of  the  boiiy  wastes  until  it  seems  to  consist  only  of 
bony  framework  covered  with  skin,  the  abdomen  grows  more  promin 
and  distended,  due  partly  to  the  enlarged  liverj  but  mainly  to  the  accuc 
lation  of  gas  inside  the  intestinal  canal. 
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mm  IS  marked,  but  has  only  the  cliaracterislics  of  ordinaiy 
sociimlan*  niK-mia  with  a.  decidi't]  fall  in  IjoIJi  hciiiuplobin  and  re<!  cells. 
The  pulsf  is  rapid  and  fpe1»!L%  ami  the  hreathlng  shallow  and  insuffirienL 
'Hic  tem|>eraturo  is  regularly  subnormal  I'ven  in  the  rectum.  Rises 
of  lemperatiirc  occur  fnmi  time  to  time,  but  are  usually  due  to  some 
tmii>i>rttr>-  intercurrent  trouble. 

The  tongue  is  coated  and  dry;  the  mucous  membrane  of  the  mouth  is 
Tw!  and  anfjry  looking,  and  often  shows  the  presence  of  the  thrush 
fwii|,ms.  Hie  ap|X'tite  is  regularly  enormous,  being  the  cxpR'ssion  of 
tin-  lieniaud  of  iJie  starved  tissues  for  nourishment,  which  no  amoiuit  of 
lrK»\  lalien  into  the  stomach  seems  able  lo  appease.  This  is  only  naturah 
(Ls  filling  the  stomach  in  tliis  di.Hcase  cloes  not  mean  feeding  the  tissues. 
Tiik  unnatural  appetite  leads  to  gastric  dilatation  and  rather  frtH|uently 
toaltacks  of  vomiting,  the  stomach  being  kept  at  work  too  continuously 
■  for  its  weakono<l  ^tatc. 

'  The  btnvels  may  be  con.stipatcil  or  may  be  loose.  Alternating  con.sti- 
fiulion  and  diarrlica  arc  fairly  common.  The  stools  regularly  contain 
imii!|j;pstc'c|  food  particles,  are  green,  white,  brown,  rarely  yellow,  and 
Kavi-  II  most  oifcnsi^'c  otlor  of  a  putrefactive  character.  This  o<lor  is 
very  far  reachinj^  and  tenacious,  and  rath4'r  typically  present  in  this 

tM'iiiiititjn.  The  total  volume  of  focal  matter  passed  is  rather  large,  as 
in<Kt  of  these  babies  eat  enorm<»us|y  and  absorb  very  little. 

Thr  st(K>ls  seem  to  be  very  irritating  to  tlie  malnourishetl  skin,  and 
*e  rr^larly  lind  the  butto<'k.s  excoriated  and  i-cd;  and  bed-sores  may 
tlevflop  iivcr  the  sacnim,  occiput,  bcels,  and  at  times  over  the  ears. 
Tiicvhild  usually  lies  in  one  position,  dozing  much  of  the  time,  always 
siifkinp  its  thumb  or  fingers,  frcijuently  until  the  skin  In^comes  excoriated, 
kikI  noticing  ven,'  little  that  goes  on  round  about  it.  If  disturbed,  or 
'f  its  fingers  arc  taken  out  of  its  mouth,  it  frets  and  whines  until  fed 
"^  If'fl  al»nc  again  to  its  favorite  habit.  Some  infants  whine  continu- 
*'^^-''ly,  and  are  evidently  in  persistent  discomfort. 

?Vcrvf)iis  .**vmptoms,  misnamed  hydrocephalus,  may  ticvclop;  twitch- 
'"If,  rijlling  iif  the  eyeballs,  picking  at  objects  (lui  the  bed-clothes),  and 
*"V*'ii  foiivulsicins  may  occur.    Ilic  neck  niny  In*  retractetl  and  stiff. 

TW  tendency  of  the  disease  is  regularly  OFiward  towarti  a  fatal 
'•TTnination.  This  comes  Tno>;t  often  frons  exhaustion  with  a  vcit  low 
'^'n[MTut(irc,    At  other  times  it  is  iluc  to  a  general  convidsion,  but  rpiite 

I'^'^pit-ntly  is  the  result  of  some  intercurrent  discauSC.     In  the  rare  cases 
"'  ftwven'  impn.*verncnt    is   very  slow,  and    months  HXc  often   taken 
"•■^''TV  (lie  tbwucs  seem  to  regain  their  pro[K'r  tone, 
llttgnoaii.— ^'Hiis  ilopcnds  almost  entirely  on  our  ability  to  exclude 
■*"  form??  of  organic  disease.     In  the  first  place  vvc  must  he  sure  that 
1^  "'fTp  is  no  ptissibilitv  of  the  presence  of  active  or  latent  tuherculosia. 
^f  '^'icdurse,  the  discovery  of  a  lot'al  focii.s  of  tuberculosis  in  lymph  nodes, 
|^"i)P.  hones,  or  meninges  would  at  once  put  us  on  the  right  track,  but 
"  iiiUi^l  be  rememlieretl  that  the  lymph  nodes  often  enlarge,  and  that 
>MHlatic  nr  congeste<!  spots  often  fr»rm  in  the  lungs  in  marasmus, 
J'iK'h  rnny  he  dccidctlly  confusing.    Fever  ortlinarily  accompanies  any 
wTnmf  tuberculosis,  while  it  h  absent  in  uncomplicated  miarasmus. 
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Prog;rpssive  wasting  is  not  so  characteristic  of  tiibcrrulftsis  in  infan 
a.s  is  cominoiily  stippaserl.  At  that  timo  of  life  tnlKTc-ulo^t-s  b,  in  xm 
cases,  of  the  general  miliiiry  ty|>e,ah(l  Ls  f|uk'k]y  Futal^  with  rapi^i  wasii 
pcrhap.-j,  litit  not  with  the  slowly  progressive  losa  of  Qesh  eluiracteria 
of  infantile  atrophy.  ^| 

Chronic  gastroenteric  catarrh  has  many  of  the  same  -MinptriBW 
marasmus,  ami  at  time?  the  diiTcr*'ntia]  diagnosis  will  he  very  liiflfiri] 
The  history  of  the  brj^inninjt;  of  the  two  ili.seases  is  *^ifTerpn(,  howcw 
and  A  careful  study  of  the  iielion  of  the  sJotnar-'h  wnd  intestines,  logi'tl 
witli  ^Titiccd  si-rutiny  of  llie  stools,  will  aid  in  tlie  dijif^no-sLi, 

Jn  liertNlitary  syphilis  wiLstin^  is  often  present,  but  again  the  histc 
of  f'tx.Ay  coryKU,  rashes  on  the  skin,  anil  mncoiis  patches  at  the  mu< 
cutaneous  junction  will  assist.  The  effects  of  treatment  with  an 
ayphilitics  will  he  of  value  here. 

Propiosis. — Under  ixny  circumstances  marasmus  is  a  vcrj'  serio 
disejLsc.  In  institutions  it  is  ahinist  invariably  futal.  ll  is  possibly  h 
so  amouR  the  poor  antl  ignorant  in  their  homes,  and  somewhat  less 
when  occiirrlnff  amonp^  people  in  better  coiulitioris  of  life.  But  oven  h< 
where  directions  can  and  will  he  intelligently  carricfl  out,  anri  everrihi; 
that  is  needed  can  Ik*  proc-nnMl,  it  is  often  wty  ttiffieult  to  get  the  infan 
nutriti<m  started  on  the  np  grade.  If  once  this  l^ginning  is  tnu<le»  t 
cure  follows  by  a  very  gradual  gain  in  weight  week  by  week,  and  asl( 
return  of  all  the  tissues  to  a  pro[)er  degree  of  nutrition. 

When  recovery  does  occur  the  infant  returns  alisolutely  to  nonnj 
and  no  re'sults  of  tlic  <lisea-se  are  left  bcliintl.  mm 

Treatment. — The  first  inipoi-tant  point  in  treating  this  disease  W 
change  and  improve  the  surroundings  in  which  the  baby  hjis  lie 
living.  For  instance,  an  infant  in  an  institution  or  hospital  (hat  h 
developed  mara.'^tnas  ha.s  many  nioro^  chances  for  n'coverj'  if  sent  o 
into  a  private  home,  ami  often  when  this  home  has  not  nil  of  tl»e.s(>-cnll 
best  sanitary  surmundings,  than  if  kept  at  the  institution  with  a  numb 
of  other  chihlren.  The  quiet  and  the  individual  care,  and  the  ulisen 
of  what  hiLs  bet*n  called  for  want  of  a  better  name  "hospitalism,"  str 
to  combine  for  better  results  than  continued  life  in  the  insttlutinn,  I 
matter  how  t-arefully  that  is  watclie<f.  In  a  similar  way  a  child  in 
well-conducted  home  will  often  be  l.>cncfited  by  a  change  of  air»  &u 
would  be  foun<l  in  a  ilifferent  climate. 

The  infant  shouhl  be  given  an  abundance  of  fresh  air;  af 
have  regular  daily  massagi'.  bathings,  and  alcohol  rubs,  which  shou 
be  ended  by  a  cool  douche  to  stimulate  respiration;  its  position 
l>e<l  should  i>e  fref|ucntly  changeil  to  prevent  hypostRtic  congestion 
formation  of  pressure  sores;  its  month  should  be  frefplently  waslv 
out  with  saturated  boric  acid  solution  or  other  mtld  antiseplir,  to  pj 
vent  the  development  of  thrush  or  other  form  of  stoniatitLs;  its  diapc 
should  be  changi^l  at  once,  whenever  wet  or  soiled,  to  save  the  .«k 
of  the  buttock?!  and  neighlioring  parts  from  irritation,  and  t<»  pr 
vent  the  possibility  of  a  further  fresh  infection  through  the  st<»oJ 
If  thrush,  intertrigij,  or  bed-sores  have  developed  they  should  I 
treated  in  the  onlinary  manuer  with  great  prumptaes^  and 
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ny  form   of  rompliratiim,  \»'  it  t'v<^r  so  niiliJj  roUinls  llie  chanrcs  for 
fnverv- 

Of  greiitcr  intpfirtance,  luit  imt  so  iniii.-h  so  thnt  tlie  uhovc  points 

in  in  any  way  lie  ne^U^<.'te<l  or  ovfrlcioki't!  (for  the  ^rratpst  attcnlioni 

miLst  he  paid  tocvrry  little  detail  to  ufecHnplisli  results  in  this  dispiLse), 

U  the  condition  of  thi*  digestive  trat-t  and  the  system  of  feeiling.    The 

dim*5itive  ranul  must  he  thnroiijijlily  eleuneii  <"nit  to  remove  any  possible 

l)a*'teriul  {)oi*ions  or  toxin  irritants  that  may  he  hindering  the  [miper 

iLvtirailatton  of  the  f*>o(.h    Calomel  in  0,000  gm.  {j\  grain)  ilo.se.s  every 

hour  for  ton  vhjses^  or  a  teaspoonful  of  ca.stor  nil,  serm  to  do  this  most 

ihorou;:hly.    After  either  has  aete<l,  a  thoron^jh  washinf^  of  the  colon  hy 

mean-s  of  a  soft-ri.ilil»er  ea(heler,  of  No.  S  to   10  rn_'neh,  passed   high 

ID  the  reetuni,  using  wann  normal  salt  solution  and  allowing  it  to  flow 

«i  and  out  imtil  tlie  fluid  returns  elear*  is  the  next  procedure  in  onler 

liese  two  thenijjeutie  meitsures  may  often  he  advaiitageoTisly  rei^ated 

tvm'  three  or  four  ilays.    By  these  means  we  often  ean  ]>ut  the  Intestinal 

alisiirbenU  in  a  eomhtion  of  readiness  to  take  up  luuJ  eurrv'  into  the 

<\-stem  a  properly  prepared  nutriment,  whieh  it  is  our  next  effort  to 

ftfffT  iheni. 

Tlie  aettial  feeding  problem  is  a  very  difficult  one,  and  each  ca.'je  must 
Wa  laft'  lo  itself,  as  no  two  cases  will  give  the  history  of  the  same  kind 
oljirpviuus  fee^Jing,  or  of  the  same  results  of  that  feeding.  On  jr^'neral 
prinWples  It  will  nsuallv  Im^  easy  to  fin<l  some  piilpahle  error,  or  more 
liWy  errors,  in  the  fee<!ing  method  in  use.  The  ainiple  fact  that  the 
t«l»T  has  become  marantic  on  a  given  food  is  evidence  enough  of  the 
necessity  for  a  chait^*. 

In  the  rare  ease  wiiere  the  infant  is  at  the  breast  a  careful  study  of 
tlw  tiiolher's  milk  niu'^t  he  made,  and  if  tlefeetive  this  must  be  replaced 
bj  ihal  Iff  a  pro]>er  wet-nurse,  or  snppteniented  by  artificial  fce^linfjs  of 
ityod  that  supplies  the  deficiencies  found  in  the  breast  milk, 
the  more  e*>mmon  case  of  the  artificially  fed  infant  we  will  usually 
Iinil  ihat  the  demands  of  the  infant's  abnormal  ap]X'tite  have  been 
suppM  by  a  very  excessive  i|Uiintity  an^l  an  altogether  too  rieh  cpudity 
'Mt)0(|,  certainly  by  one  which  this  parlicnfar  inurantir  infant  can  in 
iiotfbie  digest  properly  or  absorb  proiwrly.  and  Iht-  unoxidized  remnants 
"fl  wbrh  only  act  as  (joisonons  irritants  and  splendi<l  eiiEturc  media  for 
Iwlarjff  nmnher  of  intestinal  bacteria  whicli  are  alwnys  rendy  lo  enact 
W  life  |inM-(*sscs,  much  to  the  {letriment  of  their  host.  Indeed,  t»>o 
"iiK'li  ftiod  is  the  usual  mistake  which  we  must  correct.  The  (luantity 
fiiiwi  hr  governed  by  the  powers  of  the  intestinal  al>sorl>ents  nnd  not  by 
ttir  wraing  rlemanils  of  the  babv's  appetite.  The  Iijd>v''^  weight  rather 
than  its  a^e  shoiilrl  be  consitlered  in  liwitling  on  (lie  (piantily  of  foiid  to 
*8*Imint.stere<l,  and  otiiff  so  nuicli  given  tm  seems  to  be  pro|«'rly  taken 
''WPnf  hy  the  jlij^estive  and  absorptive  systems* 

The  nilp  is.  therefore,  lo  l>egin  treatment  by  a  niinimiim  riuantity  and 
*lilutc  finality  of  food,  very  cauli^nisly  adding  lo  tioth  its  the  story  of 
"*Mo(jU  and  the  bal»y*s  weight  tell  us  the  time  is  ready.  The  jMjint  to 
If  "'irp  itf  i.H  that  complete  assimilation  of  what  is  given  is  taking  place 
Wyte  aUdinj;  more.     This  fmnl  sEiould   lje,   t4»  begin  with,  carefully 
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monlified  cows'  milk,  els  fresh  and  frve  from  bacterial  or  other  < 
tamiuation  as  can  pos-sibly  lie  obtained.     It  had  better  be  fed 
unieas  the  sCiUion  of  the  vcar  or  other  aeeidental  eause  should  deeidi 
eontraindieute.      Aa   diluent,    the    constiisus    of   opinion    seejua    to 
deeideilly  in  favor  of  cereal  deeoetions  83  espeeially  vakiabie  in 
diseajie. 

The  casein  percentage  shoidd  be  kept  veiy  low,  hut  the  sob 
proteid  pereenta^*  can  be  proixjHionatelv  raised  by  the  use  of  w 
mixtures,  as  will  be  found  in  oilier  parts  of  this  work.  (S<'e  p.  1  (HJ. ) 
it  must  be  rn'menilxTed  that  the  proteids  are  uur  best  tissue  bnil 
and  tentatively  more  and  more  nin^i  be  gradually  added  to  the  I 
as  the  dif^estiou  can  take  cure  of  them,  or  ^ain  in  weight  will  |>e  ^ 
slow.  The  total  prnteids  should  l>e  from  1  to  1.50  percent.  Wlie 
often  a  .satisfactory  foo<|  if  not  eontinuetl  for  ton  long  a  time. 

Thf"  fats  ai-c  <jinte  likely  to  hv  nndigeslcd  in  this  iJisease,  nn<l  n 
Ix^  also  used  with  g^eat  eantion  and  in  small  amount,  until  the  di^.s 
gradually  accotntnmlates  itself  to  their  inerejuse,  which  a^ain  niasl 
slow.  The  fat  should  l>e  from  0.r>  to  2  per  cent.  The  yolk  of  eg 
small  rjuantity  may  be  tried  in  some  rases  with  advjinta{:;i\ 

There  seems  to  l>e  no  special  necessity  ftir  nilncing  tlie  sujrar  be 
tlic  ortlinary  0  to  7  per  cent.f  and»  aa  a  rule,  there  seems  no  advanl 
in  the  u.se  of  one  form  of  sugar  over  another.  Cane^ugar  or  lactose  i 
Ix'  u.sed  indi.scriminately  unless  cane-su^nr  necasion.s  fermetital 
The  addition  of  a  few  grains  of  sodium  rhiorlde  to  each  feeding  se 
to  be  of  some  value  in  aasLstiuf^  in  (he  osmfj-sis  uf  the  food.  ^M 

In  sotne  eases  the  u-se  of  a  wet-nurse  until  tlie  baby  obtains  mP 
start  on  an  improveil  nutrition  is  an  ab.solute  necessity,  as  ofteti  tl 
infants  caimot  digest  any  nuxlification  of  cows'  milk. 

Gavag4*  may  be  re^piired  in  the  fet.^li]lg  of  babies  who  «rc  very  w< 

In  all  cases  careful  study  of  the  chariu-ter  of  the  stools  themsel 
of  tlieir  volume  proportionate  to  the  f^Kwl  taken,  and  of  their  frequt 
or  inf^Yiuency,  combined  w*ith  daily  weighings  on  correct  scalwi,  g, 
us.  our  knowledge  of  the  condition  of  the  digestion  and  as.simi1at 
wliich  i.s  to  guide  us  in  our  further  dietetic  and  thepapeulic  prxH-eiiii 

Drugs  are  unimportant  hi  treating  maruijmas,  but  may  l>e  us 
wljuncts  in  dealing  whh  many  of  the  accompanying  symptoms.  ' 
u.se  of  nu.^  vomica  alorus  or  combined  with  dilute  hydnx-hlnric  acid  l 
give  a  tone  and  stimulus  to  the  digestive  canal  which  will  aiiJ  it  in 
work  asked  of  it.  A  constipated  baby  will  gain  fa-ster  than  a  baby  i 
diarrhea;  so  we  would  rather  these  infants  do  not  have  t(H>  loose  Ijow 
if  this  |r>asene.ss  ih  present  and  is  due  to  unabsorbed  fofwl  remnants 
correction  should  1h*  dietetic,  but  if  due  to  L-xcessive  ]jeristalsis  a  l: 
opium  may  l>e  of  value. 

P2xcesaivf  restlessness  and  fretftilncss  anfl  insomnia  may  (je  he! 
by  a  little  bromide  or  chloral.  Vomiting  is  treatc^l  by  dietetic  measu 
and  often  by  lavage.  Tlie  use  of  inm,  c<wl-liver  oil,  op  other  "toni 
Is  l>est  left  until  the  convalescent  stage,  when  they  can  be  addetl 
the  dietetic  proceihirea. 
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CHAPTEK  XV. 

TUBERCULOSIS. 

THE  TTTBERCLE  BACILLUS  AND  THE  TUBERCLE. 

By  ISAAC  A.  ABT,  M.D. 

The  tubercle  bacillus  appears  in  the  tissues  as  a  short,  slender  rod, 
2  to  5/1  in  length.  Most  recent  investigators  l>elieve  that  it  is  properly 
classified  with  the  streptothrices,  not  with  the  bacteria,  because  of  its 
tendency  to  pro<luce  branching  forms  in  culture  mwlia.  It  belongs  to 
"group  of  acid-proof,  alcoliol-proof  organisms;  that  is,  these  organisms 
*hen  deeply  staine<l  with  aniline  dyes  by  prolonged  immersion,  or  by 
heating,  do  not  lose  their  color  on  the  application  of  mineral  acids  or 
*loohol.  In  the  bodies  of  the  bacilli  are  often  seen  both  unstained 
portions  (vacuoles)  an<l  es[>ecially  deeply  stained  (metachromatic) 
granules.  Both  of  these  have  been  supposed  to  Im*  spores,  but  this  view 
■Misbecome  generally  discredited,  since  tubercle  bacilli  are  killed  in  a 
'ew  minutes  by  a  temperature  of  70°  C.  (158°  F.).  Especially  char- 
Weristic  is  their  very  slow  growth  on  all  culture  me(Ha  and  their  difficult 
•fcvelopmcnt  at  higli  or  low  temperatures— range  29°  to  40*"  C.  (84°  to 
1W°  F.).  The  latter  factor  makes  the  organism  strictly  para-sitic;  it 
•^wsnot  multiply  except  in  the  animal  Iwxly.  Dried  sputum  retains  its 
Virulence  for  from  three  to  four  months;  sunlight  or  any  of  the  ordinary 
antiseptics  destroys  the  bacilli,  if  sufficiently  exposed. 

The  localization  of  the  tulxTcle  bacillus  in  the  tissues  is  followed  by 
^*ry  characteristic  pathological  changes.  1'he  most  important  is  the 
production  of  tubercles.  These  are  small  no<lules,  produced  by  pro- 
Weration  of  connective  tissue  and  a  moderate  emigration  of  leukocytes. 
The  nodules  in  the  course  of  tlieir  development  undergo  caseation  in 
*h«r  centres.    Microscopically,  the  changes  are  exactly  alike,  no  matter 
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what  part  of  the  body  may  be  affected.  A  fully  developed  tubercle 
presents  the  following  appearance:  in  its  centre  is  an  area  of  necrotic 
tissue,  at  the  peripheiy  of  which  a  variable  number  of  giant  cells  are 
usually  found.  Each  giant  cell  consists  of  a  large  mass  of  degenerate<l 
protoplasm  with  five  to  twenty  nuclei  at  its  border.  The  necrotic  tissue 
IS  surrounded  by  a  wall  of  epithelioid  cells,  these  in  turn  by  round 
cells.  Beyond  the  round  cells  is  a  layer  of  mature  connective  tissue. 
If  thb  layer  is  complete,  the  tubercle  is  said  to  be  encapsulated,  and 
under  the  circumstances  considered  healed.  Often  lime-salts  are 
deposited  in  a  tubercle;  it  is  then  said  to  be  calcified.  Bacilli  are  found 
in  greatest  numl>er  in  young,  growing  tubercles.  In  older  ones  they  are 
usually  few  in  number  and  appear  in  the  periphery  of  the  necrotic 
tissue  and  in  the  giant  cells.  If  the  tubercle  attains  a  large  size,  as  in 
the  lung,  the  necrotic  area  l)ecomes  veiy  soft  an<l  finally  lir|uefies 
and  fonas  a  tuberculous  cavity.  It  is  a  peculiar  fact  in  the  pathology  of 
tubercle  that  capillaries  do  not  ten<l  to  regenerate.  Caseation  in  older 
lesions  may  be  explained  in  part  by  the  diminished  vascularity  of  the 
tissues.  The  tubercle  bacillus  and  its  toxins  are  the  exciting  factors 
in  the  degeneration.     (See  Plate  VII.) 

Localization  of  Tubercles. — No  tissue  or  organ  of  the  body  is  immune 
from  tuberculous  invasion.  Bloodvessels  are  seldom  involved;  indee<l, 
so  rarely  have  they  been  found  affecteti  that  for  a  long  time  it  was 
believed  that  they  presented  an  immunity  from  infection.  The  foregoing 
belief  had  some  foundation  in  fact,  since  large  vessels  may  remain  free 
from  attack,  at  times  a  large  bloodvessel  being  the  only  iminfccted 
structure  in  a  tuberculous  pulmonary  cavity.  The  arteries  and  veins 
do  not  always  remain  free  from  infection. 

Tuberculosis  from  neighboring  foci  may  extend  into  the  vessel  walls; 
ultimately,  the  intima  and  the  blood  itself  may  I>e  invaded  by  tuln-rcle 
bacilli.     In  this  manner  generalized  tuberculosis  may  originate.     The 
recovery  of  tubercle  bacilli  from  the  circulating  blood  by  our  present 
te<'hnique  has  l)een  successful  in  very  few  cases.    The  tlioracic  duct  is 
sometimes  involve<I,  not  so  commonly  as  arc  the  bIoo<lvesst'ls.     Tlie^ 
infection  of  the  lymph  in  the  thoracic  duct  usually  takes  place  from  th^^ 
lymph  nodes  of  the  abdomen  or  thorax.    If  such  an  infection  takes  placO' , 
a  more  or  less  general  tuberculosis  is  inevital)le. 

Tuberculosis  occurs  more  fre(|uently  in  the  bronchial  lymph  uckI*."*^ 
than  in  any  other  organ  or  tissue.  Steinerand  Neuritter  showe*l  thi»<: 
in  IM)2  autopsies  in  tuberculous  children,  the  bronchial  lymph  no*l«=^ 
werc  involved  27.")  times  (01  per  cent.).  In  the  well-known  autnj*?^^ 
reports  of  Xorthnip,  it  is  noted  that  in  125  autopsies  the  bnmcliii* 
lymph  nod(»s  showed  tuberculous  changes  in  ever}*  case,  irrespective  «-' 
the  cause  of  death. 

The  lungs,  pleura,  spleen,  intestines,  liver,  and  meninges  are  invoK-*.""* 
in  the  order  here  named.  In  the  giMiitourinar}-  tract  primari'  lul>-*'**' 
culosis  is  relatively  rare.  It  has  l>een  suggest(*d  that  female  <'hildren  i»"«^ 
more  rarely  attacked  than  women  b(»eause  of  the  intact  hymen,  whi*^""' 
acts  ill  ohvious  ways  jts  n  burner  to  infe(ti<»n  of  these  parts. 
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^IDiarr  tuberrles  are  frequently  found  iit  (he  genitourinary  tract  as 
m  maiiifii^luttnn  of  generaltztvl  tubcn-ulusis.  Extensive  cheesy  de^t-n- 
rrmtion  U  Ies.s  common  than  the  rnilian'  variety; somewhat  more  fre(|uent 
is  c-ajfcet>us  ile^-iieratiou  in  the  testiclt'  and  Fallopian  tiil>es. 

Tlte  tiibereuU>i]s  process  prwhiccs  inihrectly  tissue  chanp^es  a,s  a  p^-^tilt 
of  the  toxins  produce* I  by  the  hacilli.  Parenchymatous  {iegcncration  nf 
the  viscera  is  almost  constantly  present.  Areaji  of  focal  necrosifi  in 
▼KTtous  oppuiis  m>t  spe<'ifically  tuberculoiLS  are  ohsen'fd.  Tlie  liver 
skyoflfTSi  mon!  or  le-s8  fatty  chan^,  particularly  in  the  pulmonary  cases. 
Amyloul  d^cneration  occnrs  in  the  protracted  cases  of  tuberculosis. 
n^e  <.p!een  and  livrr  show  the  most  striking  changes. 

Etiolog7.  i/frfif/i^;/.^— NotTAithstnnding  the  fref)ucncy  of  tuberculosis 
iiuriiij;  the  6rst  period  of  life,  the  exi^^tence  of  fetal  and  conEcuital 
fuljetvulosis  iias,  in  rare  instances,  lieen  satisfactorily  tleinonstrated. 
Thnt  infection  may  occur  in  ntcro  U  well  attested  by  the  case  of  Sclimorl 
aini  Bifch-Hirschfcld.  A  pregnant  woman  died  of  acute  miliary  tuber- 
culosis. In  the  rapillaries  of  the  liver  of  the  fetus  as  well  U-S  in  the 
pbtf^iita  tnl>ercle  bacilli  were  fountL  In<K'ulation  Avith  portions  of  the 
livf  r  unci  kidnrys  of  ihe  fetus  reprotJuced  the  tuberculosis. 

The  rrUtion  of  paternal  tuberculosLs  to  infection  of  the  progeny  has 
becfi  the  subject  of  much  discussion.  TuIhtcIc  bacilli  may  be  found  in 
spermatozoa.  I'hey  may  occur  in  the  semen  of  men  who  are  suffering 
frntn  ttiliercidosls  of  the  genital  apparatus;  on  the  othi-r  hunil,  they 
have  n\sa  lux-n  fonm]  in  the  seminal  fluid  of  men  who  were  known  to  be 
tul>eTfulous,  but  wliose  genital  organs  were  normal.  Notwithstanding 
th<rse  faet^,  ami  the  freipiency  with  which  these  organs  are  involved 
in  mm,  the  traasmlssion  of  tuberculosis  by  male  inticulation  nuist  be 
consiiiett^I  unproven.  rix(>eriments  have  shown  that  the  male  may 
pnrseiit  active  tul>erculosis  of  the  genital  organs  at  the  time  of  concep- 
tion, hut  the  offspring  may  l>e  born  free  from  the  disease. 

In  the  ova  of  some  mammaLs,  as  well  as  in  the  spermatozoa,  tubercle 
httcilli  have  been  found.  Our  knowletlge  concerning  the  infection  of 
the  ovwm  with  tul>er<-Ie  bacilli  is,  to  say  the  least,  not  extensive.  \'in:how 
has  pointed  out  that  ova  infectetl  with  tubercle  bacilli  are  atrjiost 
incapahie  of  fecundation.  In  other  wnnls,  he  believes  that  the  activity 
of  the  tul)ercle  bacillus  wotdil  l)e  fata!  to  the  cell  life  of  the  egg.  The 
coDAensiis  of  opinion  favoi's  the  view  that  tulH^rculosLs  is  ver\'  rarely  or 
never  conveyed  to  tlie  offspring  by  the  ovum. 

In  cases  where  tiibercul(»sis  is  actually  transmitted  from  the  maternal 
ori^nism  to  the  fetus,  we  must  presup[>ose  the  existence  r»f  a  tubercidons 
cntidition  of  the  placenta.  It  Is  not  settled  as  a  fact  that  tub<T<-te  bacilli, 
prr-cxi^ting  in  the  organism  of  the  mother,  can  pass  from  the  maternal 
to  tlje  fetal  cirrulatifm.  In  a  few  recorded  cases,  when'  (ubtirculosis 
has  oct-umNl  in  the  fetus,  tulx-rculnus  lesions  of  the  placenta  have  be<'n 
<l«Tnonstraled.  In  the  few  cases  whi<'li  have  J»een  recorded  as  congenital 
tul^rculosi.t,  and  are  considered  authentic,  death  has.  occurred  in  vtero 
or  in  the  first  few  days  of  extrnTiterine  life.  'There  are  still  thi>se  who 
birjicvc  that  extrauterine  infection  is  not  a  sufficient  cause  to  explain 
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the  numerous  ca.ses  of  tiiherculi).sis  that  wcur  in  the  first  and  seconfl 
years  of  life.  They  hHieve  that  the  Uiscjise  in  many  olnlfireii  Is  con- 
genital and  remains  latent  until  rousetl  into  activity  by  some  morbid 
pondition  uhieh  lessens  the  resistanec  of  \he  ehild.  In  this  way  thev 
would  explain  the  sudden  appearanee  of  tubercidosi.s  after  nie:isles 
and  wliociping-eoagh.  l^hi.s  view  of  latent  congenital  tubereuUxsi.s  ejinnot 
be  aetTptcd  in  the  present  state  of  our  knowtedgi.*;  indeed,  in  view  of 
the  arcuniuhited  iiu'e^stigiilions^  the  general  eonsen.siirt  of  opinion  favors 
the  belief  that  the  larj^e  uiajonty  of  cases  of  tul>erculosiii  In  children  'in 
(ie*|uired,  not  eongcnital,  in  orif;i;in. 

Modes  of  FnfeHhn, — In  man,  ns  in  other  susceptible  aniniab^  the 
modes  of  infection  arc  by  direct  transmission  ihrou^'h  (he  excreta,  by 
wounds,  or  bv  the  ingestion  of  fot^l  derive*]  fpoiti  other  infected  animaU. 
Tubercle  baellli  are  sometimes  found  in  the  feces  and  urine  of  patienLs 
ill  with  intej^tinul  ami  ^^nitourinary  tnlwix-idosis.  In  these  excreta, 
however,  the  bacilli  are  rapidly  rendered  inert  a.s  a  residt  of  the  chemical 
decomposition.  Dried  ->iputnm,  on  the  oflier  hand,  as  has  Ixvn  stated, 
hiis  been  found  to  contain  virnlent  bacilli  four  months  after  expectora- 
tion. The  bacillus  occurs  almost  constantly  in  the  *!u-st  of  rooms  which 
are  occupie*l  by  tnberciiluus  patients.  This  is  particnhirly  tnicof  tbo-^e 
who  cough  and  raise  spuUnn.  Since  tiie  bacilli  are  destroyed  by  <lireet 
sunlijjht,  they  arc  more  hkely  to  l>e  found  in  nnml»ers  in  dark  than  in 
well-lighted  room.s.  It  is  a  matter  of  clinical  as  well  as  of  bacteriological 
knowledge  that  the  absence  of  fresh  air  and  sunlight,  as  well  as  close 
confinement  with  other  individnals  suffering  from  tuberculosis,  forms 
the  most  favorable  con<lit.ion  for  the  transmission  of  the  di-scase,  llie 
most  contnion  mtMic  of  infection  is  the  inhalation  of  dust  containing 
virnlent  or^uuisms.  Month-to-mouth  infcetroci  was  more  common 
formerly  than  now  ;  midwives  u.seil  to  blow  into  the  inotitlis  of  tlie 
newborn  infant  in  onlcr  to  hasten  the  first  respirations. 

The  milk  of  tuberenlous  mothers  is  a  source  of  infection.  TidxTcle 
bacilli  hiive  l)een  found  in  human  milk  in  easels  where  tul>creuh>tis 
mastitis  was  present  as  well  as  in  those  cases  where  the  woman  was 
tubercnh>u.s,  though  the  breiisti*  were  not  the  seat  of  disease.  It  Is 
believed  by  many  that  the  fi>rcgoin^  fact  acci^unts  for  the  relative  fre* 
tjuency  of  intestinal  tulwrculosis  in  3'oung  children.  Tulwrclc  bacilli 
have  also  been  found  in  cows'  milk,  an<l  there  can  Ijo  no  doubt  that 
in  some  cases  childr*'n  are  infcctcnl  in  this  manner.  However,  there  -^ 
are  many  who  believe  thtit  the  inftH'tJon  thrmigh  cows'  milk  is  not  as  .ai 
frequent  as  was  at  one  time  supposed.    Milk  contiilning  tuljcrelc  bacilU^M 

would   naturally   produce   primary   intestinal   lesions.     Primary   intes 

tinal  tnbercuhtsis  is  rare  when  comparetl  with  the  enormous  fre- — ■ 
(|ueney  of  the  diseiLse  in  cattle,  the  highest  statistics  giving  7.4  pei^^ 
cent.  (Heller),  the  lowest  O.JS  per  cent,  (rranghofner^  of  primary  mcsen^J 
teric  or  intestinal  tuliorculosis  in  cliildren.  English  statistics,  however— tm 
are  much  higher.  (See  p.  3(i0.)  The  extensive  statistics  of  Ganghofnc  "— * 
show  no  mlatiou  between  the  occurrence  of  human  tulx^rculctJis  an^^ 
that  of  mammary  tuberculosis  of  the  cattle  in  the  same  districts.     Th 
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organisms  have  also  been  found  in  many  samples  of  butter  whieh  have 
proved  virulent  towanl  animals.  Meat  of  tuberculous  animals  has  been 
infective  in  isolated  cases.  Since  tuberculosis  of  muscles  is  extremely 
rare,  this  finding  may  have  been  due  to  contamination  with  tuberculous 
material  contained  in  other  parts  of  the  animals  body. 

Infection  through  wounds  is  relatively  rare   in  children  and   has 
resulteii  chiefly  from  vaccination  and  ritual  circumcision.    In  the  latter 
instance  the  source  of  infection  is  usually  the  saliva  of  the  operator, 
who  applies  his  lips  to  the  freshly  made  wound.    This  procedure  for- 
tunately is  rapidly  becoming  obsolete.     The  cervical  lymph  no<les  may 
also  be  infected  through  abrasions  of  the  skin  of  the  face,  as  in  eczema. 
The    bacilli    generally  enter   the  human  body  through  the  respira- 
toiy  tract.    Thb  manner  of  invasion  most  satisfactorily  explains  the 
almost  universal  involvement  of  the  bronchial  lymph  nodes  in  young 
tuberculous  subjects.     Many  maintain   that  intestinal  tuberculosis  is 
almost  always  caused   by  the  swallowing  of  sputum  which  Is  derived 
from  a  primary  pulmonary  focus.     At  any  rate,  intestinal  or  mesen- 
teric tuberculosis  is  very  rarely  found  to  exist  alone.     Other  organs 
in  remote  parts  of  the  body  are  usually  involved  before  the  intestinal 
or  mesenteric  infection  has  taken  place. 

Predisposing  Factors. — Food  and  general  hygienic  conditions  play 
an  important  role  as  predisposing  factors  to  tuberculosis.  Tuber- 
culosis is  more  common  in  children  of  the  city  than  in  those  of  the 
countrj*.  nie  tenement-house  districts  of  a  large  city  arc  pre-eminently 
breeding  places  for  tuberculosis.  Many  infants  and  young  children 
are  hoased  up  all  winter  in  ill-ventilated,  filthy  rooms.  The  general 
resistance  Is  lowered  and  tlie  invasion  by  the  tubercle  bacillus  is  invited. 
•\s  has  already  l)ecn  stateil,  some  of  the  infectious  diseases,  particularly 
measles  and  whooping-cough,  predispose  to  tul«Tculosis.  These  dis- 
eases nearly  always  cause  enlargement  of  the  cenical  and  bronchial 
hinph  nodes  and  prepare  a  soil  for  tuln'rculous  invasion. 

Not  every  child  that  inhales  tul)ercle  bacilli  contracts  the  di.sease. 
The  production  of  the  disease  depends  partly  on  the  number  of  bacilli 
'nhaled;  partly  on  the  sasceptibility  of  the  inflividual.     Any  acute  or 
*hpoDic  disease  of  the  tonsil  facilitates  the  entrance  of  the  bacilli.     ITie 
^nsils  may  themselves  l)ecome  the  seat  of  tuberculous  lesions,  or  the 
baeilli  may  filter  through  the  tissue  of  the  tonsil  into  the  lymphatics  and 
involve  successively  varioas  groups  of  lymph  n<Kles  in  the  neck,  thorax, 
*i>*i  abdomen,  or  any  other  site  where  lymph  nodes  are  found.    Next  to 
*ne  lungs,  the  tonsils  are  probably  the  most  common  route  of  entrance- 
poorly  nourished  children,  as  well  as  those  who  are   of  "Umphatic 
"**>it,"  with  large  tonsils  and  a<lenoids  and  gr»nerally  enlarged  lymph 
"^>dcs,  are  susceptible  to  infection.     'Ilie  habihts  phfhisicus — that  con- 
dition which  Is  manifested  by  narrow,  flat  chest,  and  drooping  shoulders, 
^ttb«inged  scapulae,  prominent  anf/u/uJT  Ludoviciy  and  weak  inspiratory 
n>uscles— is  more  frequently  the  result  than  the  cause  of  tuljerculosls. 
Injuries  in  some  cases  have  caw^efl  the  sudden  occurrence  of  tul>er- 
<^^w>us  lesions  at  the  site  of  injure*.    It  Is  obvioas  that  a  rapid  tul>ercu- 
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lous  invasion  could  occur  only  in  cases  in  which  tuberculosis  existed 
previously  in  the  body.  Tuberculous  osteomyelitis  and  tuberculous 
meningitis  may  occur  in  this  way. 

Age  of  Occurrence. — As  stated  before,  tuberculosis  is  rarely  found 
in  the  first  weeks  of  life;  with  each  succeeding  year  of  life  the  number 
of  tuberculous  individuals  increa.ses.  In  690  autopsies  on  children 
under  one  year  of  age,  Schwcr  found  tuberculosis  in  the  following 
number: 

Number  Number  Per  cent. 

Age                                           of  csMB,  tabereuloiUL  tubereukNa. 

One  day  to  one  month 268  0  0 

One  mouth  to  two  months       ....  128  1  0.8 

Two  months  to  six  months      ....  144  IS  10.4 

Six  months  to  twelve  months  ....  160  28  VIA 

In  autopsies  on  children  up  to  fifteen  years  of  age,  Simmonds,  Schwer 
and  Bolz  found  the  following  number  involved  at  various  ages: 

Number  Number  Per  cent. 

Age                                                 of  cases.  tuberculoos.  tuberculooa. 

Under  one  year 148S  04  4Ji 

One  to  Ave  years 781  280  29J 

Five  to  ten  years 228  78  86.0 

Ten  to  fifteen  years 162  56  S4.S 

Miiller  believes  that  children  from  two  to  four  are  the  most  suscep- 
tible; he  found  this  as  a  result  of  500  autopsies.  The  involvement  by 
years  was  as  follows: 

One  to  five  years 50.7  per  coit 

Six  to  ten  years 26.0        ■■ 

Eleven  to  fifteen  yean 23.8        ** 

Of  those  under  five  years,  over  80  per  cent,  were  between  two  and 
four;  only  three  rases  were  under  one  year  of  age. 

Diagnosis. — The  diagnosis  of  tuberculosis  in  the  early  period  of 
infection  is  l>eset  with  difficulties.  The  onset  of  tlic  disease  may  be 
insidious  and  its  progress  slow.  The  production  of  gross  tissue  changes 
may  be  protracte<l.  While  it  is  true  that  the  bacilli  may  have  gained 
access  to  the  organism  and  may  be  active  in  the  pro<luction  of  toxins, 
it  will  be  noted  later  that  we  have  not  as  yet  any  satisfactory  method 
«  of  recognizing  toxic  substances  of  tuberculous  origin.  The  familv 
history  should  l)e  inquired  into,  not  only  on  account  of  the  hereditary 
infiucnce,  but  also  l>ecause  the  presence  of  tuberculosis  in  the  family 
suggests  the  passibility  of  a  hou.se  or  contact  infection.  More  impor- 
tant than  the  family  historj*  is  the  information  derived  from  the  environ- 
ment of  the  pntirnt,  particularly  as  to  whether  or  not  there  has  been 
any  direct  <'xj)osnre  to  infection.  I.*ocal  tuberculous  tissue  changes 
appear  somewhat  later  in  tlie  (lisea.se;  so  that,  as  a  matter  of  fact,  what 
we  ordinarily  consider  as  incipient  tuberculosis  in  a  clinical  way  con-- 
sists  in  evcrv  instance  of  more  or  less  actually  established  tuberculous-i 
infiltration. 

Of  the  various  diagnostic  resources,  the  information  ilerived  fronM 
finding  the  tubercle  bacilli  in  excreta,  exmlates,  or  ti.ssues  is  the  mosfl 
positive.     In  ttie  puhnonarv  castvs  l)acilli  are  not  usually  found  in  th^ 


TUBERCVLOSiS 


349 


HW» 


8pi>tiim  until  more  or  less  extensive  destnidion  of  tissue  lias  occtirrnl. 
E\  t"!!  in  the  cnses  where  the  sputum  is  abundant  it  is  mtt  ohlainiilile 
bot^'HiLse  infnnts  nnd  children  very  seklom  expectorate.  (To  obtain 
sptJtum  from  young  chil<iren  for  examination  the  inflex  finger  is  covereil 
*-»th  a  strip  of  gauze  ancl  introduee*!  well  into  the  pharynx,  so  ag  to 
iri-itate  the  cpiglottl«i;  the  coughing  which  occurs  as  a  result  of  the  irri- 
ttation  will  fret]nently  cause  the  eN|XH:-t(tration  of  aputuiii;  this  may  be 
jght  up  on  the  gauze  sponge,  tJiluUHl  in  a  sniJill  rjiiantity  of  sterile 
\».1er,  and  examined  for  tulierele  bacilli.)  The  examination  of  other 
ejcc-reta  or  exudates  for  tiilwrcle  bticilli  should  l>e  matie  in  appropriate 
ca*jTt<'S.  though  the  results  are  not  always  satisfjictorv-  The  exaioination 
of  tul>erciih>us  exudates,  such  a.s  eerebr4.}sj>inid,  pleuntie^  tuscitie,  and 
fttViiT  fluids,  which  always  contain  vcr^'  few  biicilli,  is  nio^it  eltectually 
■Fna«i!e  hy  inwuliiting  the  fluids  into  animals,  and  at  lea.st  U)  or  15  em.  of 
tli«?  exudate  should  be  used.  Guinea-pigs  and  rabbits  are  mast  suitable 
lor  this  purpose.  The  animal  may  fnll  sick  aiifl  die  from  the  disease  in 
t>^'<3  or  three  weeks,  though  several  months  may  elapse  l>efore  a  decisive 

»|i^^lion  occurs, 
Oytodittgnosis,  which  attempts  to  distinguish  the  nature  of  the  exudate 
Yy  the  character  of  the  contained  cells,  is  not  altogether  reliable.  While 
It  is  irue  that  in  most  tuberculous  exudates  lymphocytes  are  the  pre- 
dominaiing  elements,  non-tulx-pculou-s  exudates  may  tshow  the  same 
e<^»idition.  The  examination  of  exudates  is  obviously  of  only  limited 
a.f:>|jlicBtion.  It  is  evident  that  tiitierculosLs  of  the  soli*!  viscera,  lymph 
nodes,  etc.,  is  not  within  the  range  of  this  latter  method  of  diagnosis. 

Tlie  serum  diagnosis  of  tulK'rculoHis  devised  by  Arloing  and  Cour* 

ir»cDnt  has  proved  of  relatively  liitte  value.     The  teehnifjue  employed 

^LiB    similar  to  that  of  the  Widal  examination   for  typhoid   feven     The 

^ff  Homogeneous  bouillon  culture  of  tuliercie  bacilli  is   u.serl  for  the  test. 

To  this  liouilton  culture  may  be  addetl  suspected  blood  serum,  or  any 

of  the  Ijody  fluids-     If  the  test  is  jjosittve  in  a  1  :  20  solution,  agglntina- 

lionof  the  bacilli  will  occur  in  al>out  twelve  to  fifteen  hours.    Solutions 

\\\  iiiirrngth  of  1 : 5  to  1  ;50  should  be  employeil  for  the  same  test;  ordi- 

.  narily  tlie  reaction  occurs  in  from  two  to  six  hours.     It  is  believed  that 

tbe  tubercle  bacillus  h  not  motile;  consef[uently,  the  test  for  motility 

t^anncrt  be  applieil  as  in  the  Widal  test.     In  adults  the  test  is  of  little 

^"ttlur.  since    many  have    latent    tulx-rculosis.     The   test   may  prove  of 

peiUcr  value  in  children,  because  latent  tuberculosis  is  relatively  less 

"^l"ent.     Agglutination   has  been   found   when   no   tulicrculosis  was 

prrscLit,    On   the  other  hand,  tul>eren]asis  has  been  present  and  the 

^at'tinji   hiis    [proved    negative.      In    miliary  tuberculosis  particularly, 

lilt*  senjm  reftclinn  has  proved  of  little  value  in  diagnosis. 

Of  ihc  vnnous  methwl.'s  for  the  diagnosi-s  of  (K'cult  tul>ercuh)sis,  the 
^^'^\  valuable  one  at  present  is  the  injection  of  tuberculin.  Tubcr- 
•^'ulin  ''Iirmld  not  be  injected  in  patients  who  are  having  fever  If  the 
liilM'n-uiiiuj,  patient  is  running  a  febrile  course,  the  Injection  of  tuber- 
"j'tti  iH  likely  lo  cau.sc  destructive  t-hanges  in  the  actively  inflamctl 
tulKTfulous  tissues.    Again,  if  the  patient  is  febrile  before  the  injection, 
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it  is  difficult  or  importyibk'  to  know  whctht-r  tlie  rLse  in  (enipftature 
due  to  the  tuWiTutiu  or  simply  a  Hiictujition  in  the  tcinixTiiliire  due 
to  the  iliscast?.  It  is  not  to  lie  dt*nipd  tliat  tlie  use  of  tiiLii'rtHilin  has 
!>een  hannfid  to  some  puticnts.  It  is  possible  to  change  a  Intent  focas 
into  an  active  one.  The  most  experienced  an<l  careful  chniemns,  how- 
ever»  resort  to  the  use  uf  this  injection,  and  believe  tliat  no  hanu  results 
if  small  doses  are  employed.  Artificial  .sera,  yueh  as  pliysiolof^ical  salt 
solution,  have  l>cen  injected  in  place  of  tuberenlin.  They  give  reat^ 
tions  ill  most  rases,  producing  rise  of  tem|H'ratupe  and  ehill,  probai>ly 
acting  in  a  similar  way  on  the  tulwrculous  tis.suc  as  the  tulK-rcuhn. 
They  are  not,  however,  so  rehabJe  «ls  tuberculin,  and  are  probably  just 
a.s  harmfuL 

Koch  has  prepared  two  varieties  of  tubercnlin,  one  of  which  is  axh'O- 
cated  for  ill£ijE;nostic  and  the  other  more  esjK^cially  for  therapeutic 
use.  The  first  one  is  obtained  from  a  culture  of  (he  bacilli  in  alkaline 
glyceriii-lwinillon.  Of  this  preparation  I  ni^.  intn>«luce*]  hypo<lemiic^illy 
into  non-tulH'feulous  individuals  produces  no  ctTeet;  in  the  Inlwrculous 
the  tent|XTatnre  rises  to  3'J=*  to  -11°  C.  (102°  to  105°  R),  u.-uany  prr- 
eeded  by  a  chill,  and  often  with  pains  in  the  lind»s,  nausea,  and  vomit- 
ing, oeca-sionally  vvilh  cerebral  symptoms;  at  the  same  time  the  local 
findings  become  marked.  In  one  to  four  diiys  the  reaction  ilisappeafs 
and  can  l>t^  made  to  reapp-ar  only  with  larger  doses.  Recent  obsen'crs 
have  advised  beg-inninja;  with  smaller  doses^  jjy  ragni.,  and  increasing  to 
1  nifTUi.  in  cases  where  the  rearliou  Ls  not  sufficiently  marke*!.  If  cod- 
dueted  in  this  way  the  procedure  is  less  dan;;erou.s  to  the  patient. 

The  second  tuljerenlin,  which  Koeh  now  advfx-ates,  especially  for 
purjjose.s  4>f  ininnmi?;ation.  is  obtaineil  fnirn  a  culture  of  tubercle  bacilli 
thoroughly  dried,  ground  up  in  a  mortar,  and  shaken  up  well  in  dis- 
tilled water.  The  mixture  is  then  centrifngalixcHl  and  the  sujiernatanl 
lliiid  is  prest!r\-eil  for  use  by  the  addition  of  2tl  parts  4>f  glycerin  in  lOO. 
For  therapeutic  use  jrj-j  nigm.  may  he  injected,  and  is  inerL'ajjed  grad- 
ually to  1  mg.,  when  the  first  market!  improvement  Is  said  to  occur. 
It  is  not  desirable  that  a  reaction  of  more  than  1°  C»  (1.8°  F.)  occur  as 
a  fcsuk  of  these  injections. 
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This  condition  is  frefpiently  describud  as  "scrofula."  This  is  an  old 
term  and  has  a  mixet!  meaning.  Properly  applied,  the  term  refers  to 
inherited  or  congenital  weakness,  or  lack  of  resistance,  which  is  mani* 
fested  by  etdargement  of  the  lyin]>h  iiodcs^  particularly  in  the  (vrAicnl 
ri'gion ;  also  }>y  anemia  and  fretpiently  by  ccxema  of  the  face  ami  eyelids. 
Cornet  has  t'oiielndeil  not  to  abiindon  the  term  scrofula  Ux-uuse  hir 
belicves  that  scrofula  inebuh's  a  larger  class  of  tllsorders  than  thosp 
which  are  tuberculous.  He  consi4lers  three  forms  of  scrofula:  Hrsl. 
luV>crculons,  second,  the  non-tnbenulous  or  pyogenic;  thinJ,  ih^ 
mixed  forms— a  combination  of  the  first  two.     It  is  true  that  in  many 


TVHERCUWSIS  351 

soK-iiiiciJ  fasra  of  scrofulous  lymph  nodes,  tubercle  bacilli  may  be 
foiinil^  or  tuberfulasLs  nitiv  Ih?  proiluftrl  in  nnimah  by  inoculation 
wich  parts  of  the  infected  iiode.s.  On  the  other  hand,  in  some  of  the 
cases  the  lymph  nodes  are  enhir^^l  as  a  re.sult  (»f  other  infections. 
Trubably  streptococci  anil  staphylococci  of  slight  virulence  may  cause 
lymphadenitis.  These  organisms  may  gain  access  to  the  lymph  nodcii 
through  diseased  tonsils  and  lesions  of  t!ie  face, 

LiusiT  found  among  1210  school  ehildren  only  137  {11.3  per  cent.) 

frte  front  enlargement  of  lymph  node,^.    In  the  majority  of  the  ca'ics  the 

enlargement   occiirri'd   after   acute   infectious   ili.seiuses,   a.5   who*)ping- 

mugh  and  ineas]e«  or  froni  adenoids.     In  the  minority  of  the  cases  the 

jiiMlt-s  were  tulxTculous.      A  ehrcvnic   lymphatic  ctdargement  may  l>e 

i>ruught  a!K>nt  hy  inflammation  of  skin  and  mncons  membranes  (eczema^ 

('atarrh   of   nose  and    throat,    l)lephariti.s>   hy[H.'rtro])hy   of   the   tonsils, 

ulceration  of  the  ^ms).     A  very  imp<jrtant  factor  in  the  etiology  of 

k enlarged  lymph  nodes  is  caries  of  the  teeth. 
I  TUBERCULOSIS  OF  THE  LYMPH  NODES. 

T^uliereiilosis  of  the  lymph  nodes  occurs  in  two  forms:  first,  the 
t(:ftr€it}Zed  form  which  usually  ailccts  single  noiles  or  groups  of  n<Kies, 
K^incJ,  second,  the  generalheil.  In  whirli  nil  of  the  lymph  nixies  in  the 
VW>«ly  may  Ijeeoine  tuberrulotis.  In  the  first  group  the  nodes  m4>st 
aft«n  involved  are  die  bronchial,  mesenteric,  mtHliastinal,  and  cervical 
^In  a  report  of  olX)  autopsies  on  children  in  wliom  tuberculous  lymph- 
Hlcl^nitis  existed,  the  various  nodes  were  attacked  in  the  order  men- 
■ttoncd  (Aluller): 

^^L                      VnmchliLl 81.7  percent. 

^H                     Metcaterio 57  1 

^^L^              Uedl^Uoai                 n.l 

^^^H              l.>rvlc«J ,        .        ,  M 

^^^^H             ari:n>[<:[ltoiiufl.l 7,1 

^^^H  IVrul 

^^^^1           £|-ig«ij4e 1-2 

^^^^H              KctriHoaxlllflrr '2.i 

^^^^H                                   i.i 

^F  ^  *Thp  cen'ieal  lymph  nodes  are  most  frequently  infected  from  abra- 

^H  SiOTisnn  the  limsils,  in  the  mouth,  or  on  the  face.  The  bronchial  no<!e3 
^f  are  ihually  infected  through  the  lungs;  sometirnes  the  infection  sprea*ls 
InriiK^h  the  lymphatics  frmn  the  cervical  mules.  The  me-sentenc 
ti^xlfs  are  n>iiudly  infected  through  the  intestinal  Ira^'t.  The  primary 
"witm,  through  whifh  the  infectitm  gains  aeeesis  to  the  lymph  noile.s» 
^v  \k'  insignificant  in  siine*  The  Ioms  of  epithelium  or  a  slight  wonnd 
WMjfficienl  to  p-rruit  (lie  passage  of  tubercle  hacilli.  The  pf>iut  through 
wtiidi  flip  barilli  enter  nf^i]  not  be  tuberculous  in  character.  The 
nuh!  rarvfiil  |M>stniortem  exainination  may  fail  to  trace  the  patli  which 
"^fw  iiiftvition  io<tk.  This  failnre  to  find  the  route  of  infection  led  to 
tlaiMict  that  the  involvement  of  the  lymph  node  was  frequently  hema- 
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togenous.  It  has  ako  been  claimed  that  tubercle  bacilli  niaj 
through  intact  mucous  membrane,  though  recent  investigator*  I 
shown  conclusively  that  this  theory  Is  untenable.  Any  non-tube 
Ions  inflammatory  contlition  of  the  mucous  lucinbrancs  incn-ascs 
su.si?(']iitibilily  of  these  structurt's  as  well  as  of  the  un*lerlying  W 
no*le  to  tuberculous  infection.  In  that  class  of  cases  where  a  si 
f^roup  of  noiJcs  becomes  tuberculous  they  usually  grow  to  a  large 
anti  Ciiseutc.  In  all  such  cjuscs  inflammation  occurs  in  the  capsul 
the  nolle  an<l  the  surrouniling  tissue;  this  is  spoken  of  as  periadenitis. 
conMei'iucuce  of  this  inflanunation  arotinil  the  node  the  latter  becc 
adherent  to  the  surrounding  tissue  as  well  as  to  the  olhcp  nodes,  Sc 
times  a  process  of  repair  occurs;  then  the  necrotic  tissue  is  surrout 
by  a  thick,  Hbrous  capsule,  which,  in  the  course  of  time  may  bee 
infillratwl  with  lime-salts.  As  is  welt  known,  nature  adopts  this  mei 
fre([i]entty  in  curing  tuberculous  foci.  In  other  cases  the  wntre 
comes  litjuid,  the  skin  becomes  a<lherent  to  the  inflammatory  t 
and  the  abscess  ruptures  externally.  Upon  microscopic  examina 
the  tissues  of  the  lymph  ntKles  present  the  same  ap|)earance  as  tu 
culosis  in  other  tissues.  At  bejit,  only  a  few  tubercle  bacilli  are  fo 
in  the  infected  ncxJes, 

In  that  variety  which  1  have  spoken  of  as  generalized  tuljercu 
lymphadenitis,  nimierous  groups  or  all  of  the  lymph  nodcii  of  the  1: 
are  involved.  In  this  variety  the  process  usually  begins  in  the  I 
or  thorax  anil  prt)gresses  by  way  of  the  lymphatics  to  the  ax.illar>%  tn 
astinal,  retroperitoneal,  mesenteric,  an<l  inguinal  lym]>h  notles, 
these  are  examineil,  tubercles  may  be  identified  microscopically 
macroscopiealty. 

In  this  connection  another  variety  of  tuberculosis  of  the  lymph  xn 
should  be  mentioned.  Some  of  the  cases  which  were  fonnerly  He-scr 
as  Hodgkin's  disease  aie  a  form  of  ifeiieralizcd  iuhcrciiioim  hfinpk 
nifh,  which  differs  from  the  varieties  previously  describetl  and  sti 
out  by  itself  as  a  distinct  type,  which  the  work  of  Reed  and  aL* 
T..ongcope  would  tend  to  sliow.  These  noiles  may  be  separate,  or  ' 
may  form  adherent  masses  with  one  another.  They  vary  grt^atty  i 
their  consistency,  some  Ix^ing  (|uitc  firm,  others  being  almost  gelatin 
Upon  macrosc-opic  examination  they  rio  not  show  any  necrotic  ni 
The  individual  nodes  vary  in  size  from  a  l>ean  to  a  walnut,  and 
ct>alesced  masses  may  be  as  large  as  an  orange.  Upon  microsc 
examination  these  nodes  are  sometimes  found  to  contain  many  sn 
typical  tulKTcles  surroundcil  by  areas  of  lymphatic  hyperplasia,  ' 
lymphatic  tissue  cannot  be  dilTercntiated  from  the  nonnal  vari 
In  most  of  the  cases  of  this  class,  tuliercles  are  entirelv  absent.  ' 
connective  tissue  Is  greatly  increascfi  and  it  Ls  to  lie  e-specially  not 
that  small  area^  of  necrosis  are  found.  In  these  necrotic  Hreas  la 
pale  cells  appear  with  a  variable  number  of  nuclei  from  1  to  5  o 
These  peculiar  ccUa  are  not  identical  with  epithelioid  cells,  ami 
believed  to  be  characteristic  of  tuberculo.sis  (Sternberg).  Sonieti 
true  giant  celLs  are  found.     It  is  extremely  difficult  to  find  tube 
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bwHi  in  lliiai  variety  (if  (irljcrculasis  of  tlie  Ijinph  nodes,  and  the  real 
natufp  (if  llii*  disease  often  remains  entirely  unknown,  or  until  pieees 
t^livMjffiBu*  Ikh'm  injit:te«l  into  aidmak.  This  variety  of  tultereuloiis 
■di'iiitis  docs  nut  raseate.  Macrtwt'opif  areas  of  neerosis  remain  absent 
Li  a  mil'.  niitwisK-^liinilinjij  their  prnprfssivc  cnlargi'ment  for  years. 
"IV  ^imilurily  tx-tween  this  tyj)e  of  tnlMToulosis  of  the  lympli  nodes 
anilihai  whieh  oeeurs  in  cattle  has  rtvcntly  led  some  writers  to  express 
tlwIiL-lit'f  that  jMjvine  liilRTcle  Iwicitli  were  the  Infeetive  agent's  in  tliese 
ootlci.  The  belief  is  jjeneru!,  ihougli  not  unanimous  at  the  present 
tijiH'.  [h;ii  ilif  iul«Tcle  haeilli  of  men  and  eattle  are  uf  the  same  spceies. 

SynptonUitology,— TtilHTcnlftsis  of  the  lymph  iiod£\s.  as  a  rule,  has  no 
tWifW  iutluem-e  on  the  genenil  health.  In  a  smalt  numlx^r  of  rases 
n«>iihitiitnal  distnrhjinees  are  present.  Sometimes  the  patients  l>e- 
nniK-ADcmie,  luiiein  weight,  ami  e<iniplainof  loss  of  appetite.  Fever  is 
»)t  the  rule  in  uneoniplirated  ejtses;  in  the  pseudolenkemie  ea.ses  the 
tnD[)i'nitairrmay  rearh  4(P  C.  {\i\A^  F.).  If  fever  oeeurs  in  the  other  cases 
ttts  usually  due  ton  mixe4l  infeetion  with  pus  organisms  nrthe  existence 
vj  I  (ubereulotjs  proirss  in  other  organs,  most  commonly  the  hin^. 
Ajipneral  nile,  the  nodes  are  painless.  Jn  those  rare  eases  where 
fninflix's  ocfur,  it  may  be  explained  by  the  acute  inflaminator)'  chanp;es 
»itliiti  the  ntnlcs;  or  it  may  l»e  the  n^ult  of  compression  or  the  enclo- 
«it  gf  iien^cA  within  the  inflammatory  mass;  thence  the  nennilj^ias 
"ffiii^  iKTur  in  eervieal  ntfenilLs,  Exceptionally,  neighhoring  organs» 
Glit  ilw  esophagus  or  trachea,  may  be  presses!  upon ;  2(>  to  2S  i>cr  cent. 
^  patinvls  suffering  fnim  adenitis  have  at  the  same  time  pulmonary 
tuWiilnsi.s;  fron*  the  latter  disease  many  die.  Less  fre<|uent.  though 
I'vno  tneaiu  ran*,  are  combinations  of  tuberculoiis  adenitis  with  tuber- 
fuWfc  affections  of  the  bones  and  joints. 

Mixftli  infe<lion  witli  pyogenic  orj^anisms  oecurs  relatively  fretpiently; 
'iiK  fimscs  acute  suppuration  of  the  no<le  t\\\\\  an  abscess  around  it, 
nw  natdre  of  snrh  un  alisress  is  frecpieiitly  determined  at  the  o]>era- 
I'fin,  when  it  i^  found  that  the  abseesa  contains,  in  addition  to  the  pus, 
«Btqiis  material.  The  suppurative  process  may  eliminate  the  tuber- 
fiiiiiiiv  ti^Mie,  anil  in  tins  way  natim*  l>ring:s  aliout  a  spontaneous  cure. 
ILttuvt-n-  from  tulH-n-ulous  lymj)!i  urNles  may  occur  in  every  stage  of 
w  iliwase ;  in  hyjierplastie  lymph  ntides  ronneetive-lissne  proliferation 
w«v  f mise  senr  tissue  and  recovery.  Encapaulation  by  connective  tissue 
Wninium  sahs  are  methods  of  cure,  which  have  alreaily  l)e<.'n  referred  to. 
Vrrrirtil  J.tjmph  AVn/fvy, — The  clinical  course  is  manifold;  at  one 
'^  mtr  has  to  do  with  a  meilium-sized  movable  tumor  in  the  sub- 
inwullttfT  rrgt<tn;  at  another  (iTne  fistirhe  and  ulcers  over  both  sides 
"'^I'nwk  cover  large  masses  of  lymph  nodes.  A  solitary  lymph  no<ie 
•^T  fic  invnlvod,  ur  the  nixics  which  constitute  a  group  may  coalesce 
'"fi)nii  a  hir^-  tumor  mas:s.  or  the  infection  may  extend  from  one  group 
'""  ■  "\z  j^roup  until  several   are  involved.     Sometimes  these 

^^^•'  (ions  may  ctmlescc  to  fonii  a  large  tumor  mass.     This 

»ff<;'twin  is  often  bilateral  (Fig,  70). 
i*wiwiiincs  ihc  cajisule  of  the  notles  Ls  involved  in  the  inflammation 
33 
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going  on  within.  This  leads  to  thickening  as  well  a^  adhesion  to  the 
tu'i^hlxjriinjt;  orjijuns.  On  acfoiuit  itt  the  c'oiinet'tive-tLs.sue  growth  the 
nocle^  bcL'ume  fixetl  and  iuiinovable.  The  inaaa  beeomea  adherent 
to  the  skin.  The  skin  txvomes  erieinatous,  tense,  and  discoloreti;  the 
ftffec'tcfi  areii  prominent  and  gradua-llv  thins  out;  eventually  it  per- 
forates ami  the  ahscr.ss  empties  Itself;  a  fistula  feinaitiSf  ^hieh  leads 
into  the  abscess  tavity.     If  the  proeess    eontitiuea   for  a  longer  lime 

Fia.  70 


tf 


^IjercuLciflli of  ^iricAt  iiit<]  nxillary  Lymph  lio-jo;:  in  an  ei^ht^r^Ai'-old  ytof, 

ulcerations  of  the  skin  persif^t  and  granulations  appear  at  the  opening. 
Ill  other  eiLse.s,  wIktc  the  node-*  lie  mure  deeply,  the  abHce.s3  may  pa.-^ 
between  the  layers  of  the  fascia  or  along  the  .sheathe  of  the  fjreat  vesseU 
and  perforate  the  skin  at  some  distance — over  the  clavicle  or  at  the 
sternal  noteh,  even  n\Tr  the  anterior  surface  of  the  thonuc.  In  thesis 
cases  persistent  fistulous  traets  n*niain. 

Bronchial   JjftJipfi    Notfrx, — The   Imineltial    nodes   may   l>e   enlarged 
without  eausing  pressure  symptoms;  on  the  other  hand,  seriou:^  dis- 
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Uifliances  inuy  be  pitHlucetl.     Prt-ssure  «ii   (he  trot-hea  and   bronchi 
causes  narrownig  of  the  air  passages,  R'Hultiiig  in  dyspnea.     Cough  is 
an  carfv  symptom  of  pressure.     It  in  frc^qucntly  paroxv-smnl   in  char- 
wUT  mill  may  rf^scnil/le  tlic  cough  of   ptTtussi.s*  pxcept  tliat   thtTp  is 
nu  i-rowiiig  inspirulion.     Tht!  paroxysms  in;iy  Ix-  violeTit  and  exhaust- 
ing, ending  in  vomiting.     As  thf  result  of  the  pressure  of  the  mass  of 
Tiffllra,  swonilary   tracheitis,   or  trafheolironcliitiij,    may  be   producecL 
If  tliis  (H-eurs,  the  lumt-n  of  the  bronehi  is  narrowed  .siill  more.     Tlie 
atUu'k  of  coughing  is  at  tlnu-s  more  fre»|uent  at  night;  the  dyspnea  is 
of  an  asthmaiie  type,  greater  on  expiration  than  on  inspiration;  the  sleep 
k  in  conseciuenee  often  restless;  ily.'ipnta  on  even  slight  exertion  oceuxK. 
In  some  cases  sudden  death   bus    occurred   where  enlarged  bronchial 
^L       IviDph  noilc^  hafi  not  been  saspeete*!.     Upon  autop.sy  it  has  been  shown 
^ft      ibat  a  mass  of  bronchial  nofles  narFowctl  the  lumen  of  the  bronchi^ 
^H    «nl  ill  most  cases  complete  <-l(isnrc  occurred  as  a  result  of  a  bronchitis 
^V    Kcon'iaiy   to   whooping-cough   or    mcai^lcs.      In  other  cases,  where  a 
^H     '*wJe  has   undergone  caseous   <legcnerution,   the   mass   has   ruptured 
^M     ifJlo  (he  hn>nchi,  and  relief  has  betMi  obtained  from  the  pressure  symp- 
^B      '''rn^s.  though  very  scxm  an  acute  miliaiy  tuberculosis  of  the  pnhnonaiy 
W     l^'p^*  fia:>  up|x'arc)l     The  recurrent  laryngeal  or  pneumogastric  nerv'es 
^m     may  Ixr  pressed  upon  or  may  be  in%'olved  in  adhesions  in  the  peri- 
^B  '"^Jiilar  connective  tissue.     In  these   cases  the  symptoms  arc  referrefl 
^^   ^0  IJie  laiynx  or  stomach.     The  cough  is  hacking  and  hoarse  without 
''^lK*c(orotion;    the  voice  l>eeoine.s   harsh  on  account  of    the  paralysis 
"'  tJie  vo<'nl  corrlst  or  aphonia  may  occur.    Compression  of  the  csopli- 
"ffU-s,  lungs*  or  other  viscera  sometimes  occurs,  but  symptoms  from  this 
^Utve  arc  rare.    There  may  be  pressure  on  the  superior  vena  cava, 
'^    Vkhii'H  case  cyanosis  and  edema  of  the  head  and  upjxr  extremities 
nitH  ciilnrgement  of  the  superficial  veins  of  the  thorax  would  be  the 
I      p*Os5i  prominent  symptoms,     Froiiz   reported  two  vcrj'  unusual  cases, 
'^'    ^^'hieh  the  large  mass  of  tiiberculous  bronchial  nmle  tissue  escaped 
[^^m  its  capsule  anil  ruptured  into  a  bronchus.     Once  in  a  bronchus, 

III  a»«_'(cd  as  a  foreign  Ixxly.     The  [latient  in  attempting  *o  dislwlgt*  this 
«*-*^»ir  from  the  bnmclms  suecccde<l  in  forcing  it  into  the  larynx,  where 
ft    oaiiM'il  death  by  asphyxia. 
l*hysieal  signs  of  tuberculous  bronchial  nodes  are  not  always  dis- 
">v^red  by  our  methods  of  physical  examination.     When  it  is  found 
w*»t  the  supraelavicular  noiles  are  largtT  than  the  ^■cr^■ical  nodes,  and 
lo  crtlter  eaase  for  their  enlargenjcnt  is  foimd,  it  may  be  assumed  that 
mo   hronchial  lymph   nodes  are  likewise  affected.      I'here  is  a  direct 
c*>nncction    }»etweeii   the   tracheobroni.-hial  nodes  and  the  cervical  ones^ 
Vrt>m  ihis  we  woulcl  expivt  Inith  to  1m?  involvfd  from   out'  infection. 
HolTmuttri  has  observed   that   in  cases  of   tuberculous  bronchial   nodes 
Mitar^Ml  lymph  utMh^  may  often  In-  felt  at  the  sternal  notch,  if  the  head 
^'  U'lit  forward.     If  the  lymph  ntMles^  iire  suflicienlly  large,  dulness 
^^)  U'  elicited  by  percussing  over  the  sternum,  particularly  over  the 
niiiTiiilirium.     If  this  dulness  extends  laterally  on  either  side  of  the  bone, 
It  ia  a  sign  of  some  value.     Dulness  over  the  sternum  may  be  found 
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also  in  eiilar^d  thyniu?^,  though  in  this  case  the  ihihiw.s  tlocs  not  i 
as  a  rule,  Ix'yond  the  lateral  niiir^lns  of  the  bone.  The  hings  CO 
these  nodes  in  front,  ami  a  resonant  p4Tcussion  note  tiiav  he  obtau 
even  iF  the  nixies  ure  eunaiilerahly  involveil.  It  has  heen  sug«^ted  t 
intersea])ular  tlulness  was  of  ilui^nostie  valne,  hut  tlie  amount  of  m 
Iviiig  lung  tisaue  Ls  greater  here  than  in  front,  so  tfmt  thihiess  is  rai 
ol>tained  in  the  inlerseapular  region.  But»  as  Hall  points  out,  m 
depenils  upon  the  sixe  nf  the  fli.seaseil  nodes  than  upon  all  olher  factt 
If  tluTe  be  coasidenible  pressure  over  one  bronelui.s,  a  <!iffen'nrc 
the  breath  soumls  of  the  two  sid<^  naxy  result.    Owing  to  the  anatf 

ieal  position  of  the  right  hroncb 
roughened  hreatliing  of  this  side  tn 
be  inlerpretiMl  eautiouslv;  neveilheli 
any  g;reat  differenee  in  the  breath 
between  the  two  sides  should  be  earpft 
noted.  Bronehoveaicular  breathing 
the  left  side,  with  prolonged!  and  ha 
respiration,  is  always  su^j^'stive.  ] 
trenie  con»|iression  of  one  c»f  the  prim 
bronchi  may  eau'^e  a  diniinuiion  of 
breath  sounds*  Uilliet  and  Bart! 
believe  that  enlarged  hninehial  lyn 
nodes  may  at  times  contluct  the  lu 
iar  breathing  to  thesurfaee,  even  ihoi 
therebenoeonsniidation  of  the  inlerv 
ing  lung.  A  venous  hum  Ls  aometii 
heard  over  the  nianubrinm.  East 
Smith  pointed  out  that  if  a  child  is  i 
recumbent  por^itiun  with  head  ihro 
bflck^  a  venous  nuimiur  oeeurn  antic 
appears  again  when  the  head  Ls  flex 
It  Ls  believed  that  by  extending 
heH<l  on  the  neck  the  nodes;  iipc  broil 
close  to  the  sternum  and  in  thi'^mait 
cause  compres-sion  of  the  left  inno; 
natevein.  Smith  Ix'lieved  that  ihws 
was  diagnostic  of  enlarged  broncl 
lymph  nodes.  He  thought  ihut  a  f 
sistently  enlarged  thymus  or  any  Ot 
tiiuior  woulii  not  be  likely  !•>  eausc  1 
symptom  (Fig.  71).  More  recent  observations  have  shown,  honrv 
thai  this  venous  hum  is  sometimes  heanl  in  children  without  any  ilwe 
whatever  in  the  bronchial  nodes.  Petrusehky  has  pofnteil  nut  t 
thciie  patients  fref|nently  suffer  from  spinal^ia;  he  eorisidcrs  this  8  I 
r|U('nt  and  important  phenomenon.  He  believes  this  sign  is  preseiH 
alwut  1X1  per  cent,  of  all  cases.  Some  of  the  vertebne  are  more  i 
tirictly  tender  than  others.  Tlie  vertebne  involved  naturally  dep 
Upon  the  location  of  the  tuU'rculous  nodes. 


tHascmliiaLed    lubercuIoBls  of  th«  lymph 
nodna  In  afourteeD*ycftr^ilil  boj. 
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Generalized  TuJtercn^ovat  Ltjmpitadeniih. — This  form  of  imin^rculoiis 

lymphaik'nitis    prest'iits    many    <^f   tl't'   same    symptoms    as    Iluili^kin's 

disease*  with  which  it  vciis  confcmndeil  uitttl  refcntly     There  is  ii.siiHJIy 

more  or  Wi  wasting  with  anemia  uf  a  KL'condary  type.     Leukopenia 

more  fret^ueiit  than  an  infrt^Jtse  of  the  leukot-ytes.     Fever  oreura  as 

ft  ruJc,  whifh  varies  greatly  in  its  foiiise.     The  chronic  intermittent 

li'vcr,  whicli  Eh*^knn  fie-scriljcH  as  heing  associated  with  psemh^lenke- 

mia,  is  also  foumi  with  gencrulized  tuherrnluuH  lymphadenitis.    This 

symptom  is  eharaetprized  by  ptTl<jd.s  of  remittent  fe^er*  lasting  seven 

to  ten  day'**  ahernatin^;  with  periods  of  apyrexia  of  like  duration. 

'Hie  strikinj^  features  of  the  clinieal  picture  are  the  Inrpe  mnsses  of 

lymph  nodes  which  appear  in  tlie  course  of  the  first  few  motiths.    The 

(vmfal  nodes  are  first  in  cvidenoe,  Uiter  tlie  a.xillai-y.  atid  finally  the 

in^iinal.    Later  on  the  no(k'-s  in  the  thorax  and  aljthvmen  also  enlarge, 

tlie  infection  progressing^  rapiilly  downward  from  the  neck  anri  involv- 

inp  .lueces-sively  the  methjLstinal,  hronchial,  retropf-ritonea!,  and    iliac 

lymph  nodes.     Tlie  last  are  often   palpated   as  hirg"e  intra-alwlominal 

ttim<irs.    The  norles  arc  nsuullv  firtii  and  freely  movahie;  they  do  not 

coak'tjce  with  neighboring  node^.    At  times  they  are  s*>ft.    They  may 

bwonip  firmly  fixed.     In  some  cases  they  necrose  and  break  throupjh 

lilt  uverlying  skin.      The  fr'^'^^^'^h    is    usually   eontinuons;   there   may. 

liowi'Vff,  l»e  short  perirxls  durinii^  which  these  ntuSes  remain  stationary. 

Or,  as  H  result  of  local  medication  ihey  may  fliniinish  slightly  Jn  si^e. 

(The  cuaes  terminate  fatally,  usually  as  a  resnit  of  some  intercurrent 

wule  iiifeclion.)    Other  symptoms  dejwmd  on  pressure  of  the  enlar^d 

^  nodes  nil  neighboring  structures,  and  «1so  on  the  inereiwing  cachexia. 
l^i»gDfl8».— The  diagno.'sis  of  ^mpcrficiid  tnbereulouii  no<.les  is  oom- 
tfWtivHy  simple.     The   most   important   points   are   the   pt^rsistence, 
■ter  ihe   presumable   cause   of    their   enlargement    has  disappeared, 
■fcwiice  of  pain   and  tenderness,  and  the  tendency  to  form  abscesses 
^'h  li-^tuliv  which  heal  slowly,     A  history  of  tuliereulosis  in  the  family 
^'"J  it-i  presence  in  other  parts  of    the  b<Mly  are  also  of   value  in  the 
•liflpiosis.    Actinomycotic  proce^sse^  are  (litferentiaU'd  by  the  flisoovery 
^_     "1  my  E\mgi  in  the  pus;  syphilis,  by  the  presence  of  other  specific  lesions 
^1    *^'l  the  resulLs  of   nntisvphilitic  treatment.      Nodes  enlarged   a-s  the 
^M     iMilt  uf   a  mild  pyogenic  infection   nuist  also    be  distinguished  fn^m 
j^f     lUixTrulou.*!  Ivmph  notles.     When  all  other  measures  fail,  a  node  may 
"f  nnsi\\  and  the  diagnosis  estahliahed  by  histologieal  cxftmination 
•*'  innriilation   into  animals. 

/IV  fliagnasis  of  the  conrlition  within  the  interior  of  the  nodes  is  ofteti 
'""inill  or  impossible.  Sometimes  the  consistence  of  the  n<Kles  is  so  soft 
^luit  llijrtnaiiuu  is  suspected;  at  other  times  an  abscess  in  the  centre  of 

*  nmic  is  not  suspected,  on  aeemint  of  the  ndative  thickness  of  the 
^i^Tftiinding  :<car  tissue;  the  extent  of  the  disease,  too,  canntit  always 

*  tkrmiined.  The  surgeon  h  fre^ptently  surprised  to  Hml  that  the 
injirjTcii  no«les  are  more  nmnenMLs  and  extend  more  deeply  than  .super- 
"'■^''l  examination  gave  reason   to  svippose. 

TTie  diagnosis  of  tuberculous  bronchial  nodes  presents  great  diffi- 
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ciilty  at  tinips.  Early  in  the  course  of  the  affection  tlie  diaffnosis  is 
often  i]iip(i.sHil)le.  The  most  iiiiptirtiint  symptoms  upon  wlik-h  tliagno^id 
may  he  based  are  pressure  symptoms — especliilly  the  asthrmitie  type  6t 
inspiration.  The  signs  of  Eustace  Smith  ami  l*otni.sohky  otferot  Icnst 
corroborative  evidence.  An  absolute  and  relative  lymphocytosis,  a^ 
suggested  hy  Friefilander,  mav  prove  of  some  vahie.  Dulness  €\\ti 
the  sUi>erior  part  of  the  sternum  or  in  the  lutnLSfiLplilat*  retrion,  with 
a  hoarse  coug-h  or  aphonia,  pressure  symptoms  on  the  vagus,  the  1»IikhL* 
vessels,  e.sophagus,  traeheohronehi,  and  hitigs,  are  of  grt^it  inipoF* 
lance,  but  are  found  only  in  the  latter  stages  of  the  disease.  j 

The  diagno.sis  of  ttil>erculous  noiies  in  the  mesentcn'  or  refroperf* 
toneum  depends  chiefly  on  the  pressure  symptoms  whieh  are  prxHJueeil 
Sometimes  they  can  be  elicited  by  alxlominal  exuminati<m  or  by  biman* 
ual  examination  per  rectum. 

General  tubereuloua  lymphadenitis  must  l>e  distinguished!  froni 
leukemia,  lymphosarcoma,  pseiuloleukemia,  and  syplulis.  l>>ukeinM 
is  ea-sily  exchuled  by  an  examination  of  ihe  blo<>d.  Lymphosarcomi 
usually  l>egiiiN  in  the  media-stinal  or  retroperifoneal  nfwies.  Thes< 
nodes  have  already  grown  to  considerable  sisse  before  tlie  lymph  nodet 
in  other  regions  are  in  evttlence.  In  physical  examination  of  thi"9< 
cases,  during  the  first  stage  of  the  discfwe,  dulue^<;  may  l«*  eli<il«i 
over  the  sternum  and  under  the  clavicles  for  a  consideralde  distance 
This  is  due  to  ihe  fact  that  tlie  lyinphosarcorna  temls  to  infiltrate  thi 
tissue  surrounding  the  nodes,  particularly  the  lungs  and  the  pleun 
Thbi  may  be  observed  when  the  n<M|es  in  the  neck  and  groin  are  stn 
insignificant  in  sixe.  Tfie  differentiation  of  tuberculous  lympluulciiiti 
from  pseudoleukemia  can  be  made  ordy  by  microseopie  examinaiiof 
of  tlie  ni.><]es,  though  Ihe  presence  of  fever  !XT\t\  tnl>erculous  le.sioits  b 
other  parts  uf  the  bo4ly  speak  in  favor  of  the  iJiagnosis  cjf  tulx»rctt 
losis*     The  tiil>erculin  test  may  l>e  newleil.  ;| 

Pragno&ia. — ^The  prognosis  is  always  serious.  It  liepends  ufxtn  (M 
form  of  the  lymph-node  tubereiilasis,  the  agCf  unti  the  conslituliun  ol 
the  patient.  The  principal  danger  is  of  tlie  fli.sea.se  l>ecoming  general 
This  may  occur  in  the  following  ways:  1.  Extension  of  the  ^lisease 
along  the  lymphatic  system  (pseudolciikemic  form).  2.  Extensioii 
thri)ugh  the  vascular  system,  as  where  a  caseous  nofle  breaks  into  thft 
jugular  vein — ^sometimes  no  cause  for  the  vascular  distribution  cad 
be  deterrtiined.  tJeneral  acute  tuberculosis  is  sometimes  obser\-e(| 
after  operations,  particularly  where  large  ve.s.sels  have  been  openetL 
3.  A  |>ulmonary  tuberculosis  may  develop,  which  leads  rapidly  tQ; 
death.  4.  The  development  of  tulierculasLs  in  other  oi^ans,  bones, 
joints.  an<l  meninges. 

In  general,  tuberculosis  of  the  cervical  lymph  nodes  is  flic  form  of 
the  disease  that  remains  locnii/ed  for  the  longest  time.  Whelber  lliC: 
eases  will  remain  Incal  or  become  general  cannot  l>e  foretold;  there  aid 
benign  and  malignant  cases.  In  the  chronic  cases  amyloid  tlcgt'iKTaliori' 
leading  to  death  may  ocwnr.  Spontanetnis  cure  may  occur  in  any  of  the 
stages.     (This  has  already  been  referred  to.)    The  tendency  to  spon- 
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(an«m*  niiv.  liowever,  is  ?*o  variable  that  it  is  questionable  if  one  should 
tlrjirmi  iijjitn  it  in  any  imlivic]i)al  citse.  The  tubert'ulotis  focus  is  a 
iMRKf  to  the  individual,  and  for  this  reason  should  Im?  treated  early. 


DIS3EMIKATED  MILIARY  TUBERCULOSIS. 

factor?  are  essential  in  the  prcwlurtion  of  disscminutecl  tuber- 

st,  the  presence  of  an  old  tubert'ulons  fof*us  in  some  part 

/,  and,  seconri,  the  involvement  in  this  foeus  of  some  part 

TjIwnI  or  lymph  t-ireuktion.     If  lluv^e  two  faftors  jire  present, 

Liviiinl  that  (he  lulierele  bacilli  have  jj^ained  aeress  to  the  Hrfulaltnp 
,  iph  or  bliKxb  numerous  metastatic  fori  of  tubercles  may  spring  up 

I  fl'niiillaneously  in  diiferent  parts  nf  the  Iwdv-  Atiy  of  the  blood  or 
iTmph  vessels  may  form  the  ptointof  entrance.  Arteries  were  formerly 
Wie\fil  til  enjoy  a  special  immunity  from  tuberculous  infection ;  more 
rpiviitiy  this  has  been  found  to  l>e  iin  error,  since  it  has  bet^n  shown 
liuil  tiil>erc]i*s  occur  on  the  intJina  of  both  arteries  and  veins,  usually  as 
iraijllof  direct  infection  fn>m  an  overlying  focus.    The  thoracic  duct 

I  niav  iv  the  scat  of  tuI>erculou.s  lesions,  the  infection  being  conveyetl 
liiithv  the  lymphatic  vci^seh  coming  from  the  retrojMTitoneal  or  meth- 

^Hinal  lytnph   nodes.     Particles  of  caseous   material   .sunictinics  gsiin 
lo  the  thoracic  duct,  ami  these  particles  may  be  carried   into 
rsubclavian  vein,  cvcniualty  into  the  pulmonary  circulation,  and  a 

,  roiivquenl  pulmonary  infection  result^*.  It  Iuls  ntht  infrequently  liap- 
inMtliot  tubercle  bacilli  have  gained  access  to  the  funeral  circulation 
ilimnjg  an  ojwration  on  some  tuberculous  lesion.  This  has  occurred 
niiwl  (r«(ucntlv  in  the  operations  on  lul>ercuh»as  nodt^  of  the  neck, 
"scftiims  of  the  joint-i.  and  0|>erfttious  for  tulM'rculnus  osteomyelitis. 
Ur^  doses  of  tuberculin,  particularly  during  the  first  era  of  its  use, 
[*fwlii(v<l  generalizctl  tuberculosis,  inasmuch  as  Intent  foci  were  ren- 
^l^pttj  active.  A  case  of  disseminated  tube^cuh»si.s^  when  at  its  height, 
iiav  involve  any  or  all  of  the  organs  of  the  botly. 

Pifliolggy. — JVIiliary  tul>erc]es  fonn<t  in  various  parts  of  the  hotly  tend 
'«  keep  pace  with  one  another  so  far  as  tlicir  gnm'th  is  coneerne*!. 
^ftmpiiring  tlie  tulxrclcs  in  a  portion  of  au  organ  with  another  p(»rtion 
<•'(!»•  same  organ,  thev  seem  to  he  aljout  of  the  same  age.  This  holds 
pKMf,  tfK),  when  the  tubercles  in  one  organ  are  compared  with  the 
tulipni'lra  in  another  organ,  ^licroscopically,  they  do  not  show  i\ny 
tfiilercnres  fnim  the  tnber<-lcs  which  arc  foiuvl  in  localized  tul>ercu- 
l*i^,  with  the  exreption  that  the  fibrous  capsule  about  the  miliary 
TiifMTrle  i:*  very  thin  and  free  from  limc-sah.s  and  the  tubercle  rioes 
f"l  tpnd  tn  lif|ucfy  in  its  centre.     This  is  nnrloubteilly  due  to  the  rapid 

\n»]tsf  which  the  disease  usually  pursues.     If  it  is  subacute  or  chronic, 
-ioilindnal  tubercles  may  attain  a  large  size.    As  a  rule,  the  tubercles 

[■«Tp  smnll— alKJUt  (he  size  of  a  mitlct-secd;    hence  the  term  "miliary 

IliiUrrulo'.is."    The  individual  tnl>crc]e3  are  firm  in  consistency;  they 
'nomiully  of  a  gray  color;  though  in  the  lungs»  .spleen,  and  the  liver 
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they  sometimes  appear  yellowisli.  As  a  nilc,  (he  oldest  and  largest 
tubert'le^-  are  found  in  the  Uinjf,  ami  tlie  middle  ami  lowrr  |»«jrtiwn> 
are  must  aJftvtuiL  The  external  Hurfacf  is  dark  red,  ^riiiiuLir  in 
appoaraiK-e,  and  the  examining  Hnfjer  piTcrivt-s  little  liani  mjtsa*^ 
which  feel  like  hird  shot.  On  eiit-seetion  the  hings  ure  UUjocIy  and 
eontain  little  iiir.  The  tubertdes  are  very  nunien)us,  and  al>i>ut  ea^h 
one  is  a  small,  somewhat  gnmiilar.  dark  an-a  whirfi  is  in  the  natiirr  trf 
a  pneumonic  infiltration.  CareFnl  invrsligatioii  often  ivveal^  :-ni.ill 
tubercles  on  the  intiina  of  the  veins.  The  hver,  .splfen,  anti  kidnrys, 
upon  eareful  exaniinulion,  .show  nutneroiia  miliarv  tnhereles.  In  soinr 
cuses  tubercles  of  liver  ainJ  kidney.s  are  most  distinct  in  the  cnp^ulr. 
Their  presence  in  the  nrpan  is  elicitetl  with  some  difKcnlty  o((  uertiiint 
of  the  parenehynmtaiis  degeneration.  'I'he  spWn  i.s  always  *•"' 
the  liver  and  kidneys  aUo  are  usually  increased  in  .-^ize.  i  - 
because  of  the  parenchymatous  degcueratioTi  (lerurrimg  in  thi'w 
organs. 

Tubercles  are  very  fr«|iiently  found  in  the  choroid;  it  ha;?  been  esti- 
mated in  75  per  cent,  of  the  eases.  This  i.s  probably  due  to  the  extneme 
vascularity  of  this  tlasue. 

Etiology. — l^ebilitated  conditions,  from  whatever  eaiLse,  prtKllspfMC  to 
the  development  of  miliary  tuberculosis  lu  children.  The  ^lisrHse  i» 
especially  frequent  after  the  acute  infectious  ilLseiises,  particulariv 
those  which  are  a-ssoriated  with  brotiehiti.s.  It  should  not  Iw  cot:* 
sidererl  that  tlie.se  acute  infeetious  diseasi.'s  act  in  a  din^'t  cuusiil 
manner.  From  a  study  of  all  the  facts  it  would  seem  tJiat  these  «mtp 
infectious  diseases  caused  old  latent  foei  of  tul>erculosit3  to  beconir 
active.  Poor  food,  bad  hyf^icne,  and  inalnutrition  are  nndiaibtetlly 
predi-spo-sing  cause.s.  Numerous  cases  arc  recoriled  when"  chSdrcn 
fell  ill  with  miliary  tuberculosis  after  operations  or  injuries,  pjuticu- 
larly  thase  which  disturbetl  old  or  latent  ttilM?rculous  foci  in  b<KUS  or 
joints.  It  w  interesting  to  note,  though  difticult  to  explain,  the  gjni 
fre([uency  of  thi>;  disease  in  children  as  compared  with  luhilCs.  In 
adults  afVectci)  with  tul>erculosi.s  the  chronic  form  is  the  mfj^^t  frequent. 
This  variety  in  rare  in  children.  On  the  other  hand,  iniliary  lubepcih 
losis  is  somewhat  rare  in  adults  as  compareil  to  the  chronic  form.  Carr. 
who  examined  12()  cases  of  tuberculosis  in  infants,  found  that  R2  weir 
of  the  flis-seminated  miliary  variety.     (See  Plate  VIIL'^ 

SymptomB, — Miliary  tnlterculosis  occurs  with  relatixe  frMjuew^ 
during  infancy  and  childhood.  From  what  has  alreatly  In^en  s«iii 
concerning  the  pathology  of  this  disease,  it  U  clear  that  the  oHginsl 
foc'U-i  of  tuberculosis  niay  have  Keen  latent  in  the  organUm  for  A  «*i>n- 
.niderable  time  before  the  general  infection  occurn-d.  The  infcctiiKi 
may  have  originated  from  a(fei:*ted  bronchia!  or  mesenteric  lymph 
no(ies.  Probably  next  in  frecpiency  are  caseoii*  foci  in  the  lungs; 
leas  often  than  the  foregoing  is  a  thickened,  pleuritic  exudnle.  tuber- 
eulnus  in  nature.  lA>cal  processes  in  the  bones  and  joints  nmy  cause 
the  general  infection.  Chronic  tuberculous  pr(K*esses  t»f  Ihe  mucoas 
membranes,  respiratory  nr  digestive  tract,   may  Iciid  to  dLvseminntni 
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tr-ulosis.      In  rare  instnnoos  net  primary  tiilwiriiloiis  focus  ron  \ip 

fIcuwi\!yiTe.t(^\  on   fliitopsy.     In   llit'.sc  fiisris  it  must   he  assumed  that 

;3rciit'ral  uifp<'tioji  has  rKTurref]  from  Ihe  i-xterior,  without  f(H'al  leiiion. 

'J^Lrec   clininLl   forms  of   miliary  tubt'rfulosis   may  be  distingiiiahed 

j'n    children;    (1)   thai  variety  vhic-h  for   the  first   part  of    lis  «iurse 

rcrseiiibles  marasmus  in  infants;  (2)  the  pneumonic,  and  (.'1)  the  typhoid 

1 .    The  marantic  tifpr  is  peculiar  to  infants.    Tho  di-sca^c  hrgins  insidi- 

f>ii,'sl3-.      If  these  infants  nrr  systematically  weighed  it  is  observed  that 

ihi^y  lose  in  h<»dy  weight,  more  in  aeutc,  less  in  protraeteii  eases.     Ail 

c>r    these  children  beeome  thin,  pule,  find  wenk.     At  the  very  fii^t  the 

apjxetite  is.  undisturbed  and  the  digestive  appiirani:^  pw.sent^j  no  symp- 

toiTi^.    The  child  may  eoiitinue  in  this  cothlitiun  for  wwks  or  months 

I>of«_>re  any  manifest  symptoms  of  the  disease  appear,  hut  the  proeess 

cont-inues.     The  nmrasnuis  becomes  more  manifest.     As  the  disease 

procuresses,  disturbances  of  function  oceiir;  at  times  the  child  shows  lass  of 

ttf>f>*^titc,  at  other  tim»^  the  appetite  is  voracious.     Often  it  presents 

fi  v.-sijeptic  symptoms  like  vomiting  and  diarrhea,  or  during  the  eoui^e 

of      the  di^iLse  it  uiay  be  obstinately  constipated.     In   the  Hanie  way 

ti*^     Tnental  state  varies;  the  child  may  lie  apathetic  and   fretful,  or  it 

^if^ii-y  beeome  irritable.     ^*he  durtition  of  the  |>eri<xi  of  latency  depends 

i>r»     the  rapidity  with  which  tlie  tubercles  i;row,  their  location,  and  the 

irit^wtsity  of  the  intoxication. 

-■X-fter  the  disease  has  persisted  fur  a  time,  tenipcrntuiT  is  obsen-cxl. 
t*  ■»>3.t  there  may  !>e  evening  exacerbation,  the  temperature  may  rise  to 
•*V-O«to  ;iS.2°C.  (UJO'^  to  1(H>1^  F.),  or  a  constant  fever  may  set  in, 
i--<*«^-irig  from  37.9°  to 39*  C.  (100*  to  102^  F.).  About  this  time,  too, 
f*^**^«».l  svraptoms  may  appear.  The  Iting  is  fre("|uetitly  (he  first  to  be 
i»»v-«->b'ed.  Souietinies  the  infants  couj^h,  or  there  may  In?  heard  upon 
***^^c^ultation  a  few  moist  rales;  or  they  may  have  pains  in  the  chest, 
\5**^*^^R'li  tliP  symptoms  are  strikingly  d  is  pro  pi  >rt  ion  ate  to  the  physical 
^_^*I  i"K^'  Respirations  are  frequent,  varying  from  00  to  ^10  per  minute* 
'  *>»«iiting  ami  diarrhea  occur. 

*-^nder  the  inJliience  of  the  increasing  fever  and  the  i^neral  loss  in 
***^^"»igth»  children  may  die  ai  a  result  of  exhaustion,  the  disea-se  having 
*^*T»  the  rcmrse  itf  a  marasmus.  I^he  closin;^'  scene  may  be  cause<l  by 
f**il»ijonary  involvement;  more  rarely,  symptoms  of  meningitis  may 
^**^**>*jr  and  rapidly  tenninate  the  disease.  Before  ileath  small  pur- 
I*^*~>r  spt>ts  may  appear  over  the  abdomen  and  extremities. 

i^\w  physical  and  clinical  fiiulinjFs  of  this  type  of  the  disease  remain 
^'***^"  !nea^'re  until  shortly  before  death.     Marasmus  may  be^in  in  these 
V **-*-»*■  [Its  iH'fore   any  gross   anatomical   chan^\s   have  cH-curred   in   the 
"-•'^Cfwis.     In  some  children  who  have  ilicij   from  infeclious  diseases  no 
I  **^iliari'  tubercles  have  Ix^'U  fouu*!.  Lhmi^h  tnlHTcle  bacilli  were  isolatetl 

I  iTorti  the  tissues.     As  the  diseaiic  progresses  tlie  tiil>ere!es,  though  they 

^k  MliLin  ihrir  mnxinuini  size,  arc  not  large  enough  of  themselves  to  pro- 
^H  *^^w*v  pliysical  signs.  In  the  lungs  the  complicating  emphysema  makes 
fW^       Uw  (Inectiori  of  small  pneumonic  areas  diflicult.     The  auscultatoiy 
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Hndiiifp  ore  these  of  bronehopncnnionia.     Tho  liver  and  spWn  are 

huiirly  iilw'siys  ciilargt^iL 

2.  The  pnimmwiic  form  is  most  often  riicoiintcreil  in  fhiMrcn  frtno 
the  second  to  the  fifth  year.  It  may  oeetir  as  a  tenninal  form  in  the 
mnrantin  tuberculasis.  It  most  often  follows  an  attack  of  acute  bron- 
cliifis  ix'rasinnc^l  l>y  wlioopinj^-r-on^h  or  measles.  It  may  he  preceilrtl 
l>v  a  ])rolonj^t*(l  pcruMl  of  iniiliusc  or  ^rnihiul  wasting,  or  iLs  onset  may 
l^  very  al>rupt  witlioiit  any  protironsata  wiintcver.  When  it  follows 
ati  infections  fever,  sueh  ils  nieasleSf  the  symptoms  may  arise  so  early 
as  to  makp  it  nnpos-sihlc  to  distinguish  the  end  of  one  from  the  Iwgin- 
ning  of  the  other;  at  other  tiincs  then'  is  a  febrile  periiMl  of  several 
weeks  b<?tween  the  two  diseases,  Tlie  symptoms  of  the  pneumonic 
form  are  eNactly  those  of  an  acute  I  bronchopneumonia.  The  fever 
nni^fs  from  :j1Ko^to  40. '>'=' (\  (103°  to  lO'f  ¥.},  llif  pulse  is  a<-eelprated, 
rcsjiirations  increase  gradmilly  until  they  reju-li  70  or  SO  ptT  minute^  the 
child  is  somewhat  cyanoti(%  jiml  extreme  dyspnea  occurs.  The  physical 
hndiufj.s  are  %"er\'  few  at  the  <]in.set;  tliey  are  those  whieh  occur  in  tliffu.se 
bronchitis;dater,  the  respirations  become  bnmcho vesicular  or  bronchial 
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in  small  areas,  crepitant  rales  are  lieanl,  and  there  is  more  or  lesa 
impuinncnt  of  rr^Monanee.  The  most  common  site  of  invasion  is  the 
middle  *)f  the  ri^ht  lun^^  but  the  raltw  are  not  limited  to  ihLs  Area. 
As  a  rule,  the  physical  finding  are  very  few  until  near  the  termination 
of  the  disease.  Death  occurs  in  ten  days  or  two  weeks  in  most  eases, 
though  at  times  the  disease  is  more  protracted.  Symptoms  of  tubercu- 
lous meningitis  usually  a[)|}e:ir  at  the  close  of  the  di.scase. 

3.    The  Tifphtfid  Form, — 'lids  f<jrm  usually  appears  in  children  almvc 
six  years  of  age.     It  is  preceded  by  a  ]x'riotl  of  unaccountalde  wasting. 
Anemia  and  di^stive  disturbances,  siuh  as  anorexia,  nausea*  and  vomit- 
ings may  tjo  prtj^lronial  symptoms.     Or,  fever  of  a  low  grade  may  set 
in  abruptly;  it  rapiilly  rises  anil  assumes  a  continuous  type  fFig.  72K 
The     picture  closely  resembles  typhoid  fever,     I^oealisiirig  mAnifesta- 
tions,   as  pain  and   dyspnea,  are  cntirt-ly  absent.    After  ten  daj-s   oi^ 
two  weeks  focal  symptoms  be^in  to  appear,  most  often  in  the  lungs^ 
The  rales,  which  were  at  fii^it  diffuse,  become  most  abundant  at  on*^ 
or  two  spots.     The  respiratory  sounds  may  at  a  few  points  pradualli?' 
assume  iL  bronchial  type.    The  Huctuations  in  temperature  are  iisuallV" 
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ffaaetih&n  in  typhoid  fever.  A^  the  time  nrrivps  for  the  rbild  to  improve 
friMn  n-phoid,  the  temfierature  may  abiite,  l*at  the  child  cuntiuufs  to 
vi^ipand  becomi's  tacht'etiie.  Vsually  the  case  terminates  as  a  tuber- 
(iiliiiis  bninohopneumonia  or  meningitLs. 

0ia{fTtmia.—T]\e  physieal  findings  of  the  typhoid  form  are  prartienlly 
none  fur  the  first  ten  days  or  two  wpeks;  there  mav  I'e  *lilTuse  rale-s  over 
Ijiilli  lunf»s:  iUe  spU-i'ii  Tnay  or  may  not  Ik*  pnlpable;  the  urine  may 
mntain  alhiimin  or  a  few  hyaline  casts.  Khrlieli's  dijizo  reliction  occnre 
isn^jlarly  in  miliar}'  tiihereulosLs  as  in  typhoid,  and,  therefore,  is  of  no 
wine  in  the  difTert-nttid  diupnasLs.  A  roseola  may  oeenr,  but  not  so 
(ffiffl  us  in  typhoid  fever.  Late  in  the  diseiLse  the  loeal  findings  eleap 
up  llie  dia^o.sis — hronehopnennuvniii  or  menlngciil  manifestations 
[Krtnt  with  great  probability  to  tnbereidosis.  Periixls  of  tempornry 
iffipovrnient  followed  by  relapse  and  eontinuon.s  waiting  are  also 
dnracleristic.    The  Griiber-Witlal  reaetion  hiis  been  foun<l  very  rarely. 


TTJBERCTTLOSIS  OF  THZ  LTJNaS. 

Hftfact  has  already  been  referred  to  that  the  bronehial  lymph  nodes 
i*  first  to  be  affeeted  in  yonng  infants  and  chihiren;  the  tnl>ert:iiIous 
]Wcets  extends  from  these  Ivmph  ntxles  direetly  to  the  lungs  in  most 
<»es.  For  tlii-i  reason  the  middle  and  lower  portions  of  the  lung  are 
Ifc^mivit  fref[nent  seat  of  tiie  tul)ereulcniH  infeetion. 

ftfatogy, — Tuliereulusis  of  the  lungs  in  ehililren  may  oeeur  na  a 
■liff'we  or  a  Irtealized  disease.  The  diffuse  form  is  usually  a<-ute  in  its 
"mrw  aad  is  ahnost  always  the  terminal  manifestutiun  of  u  general 
ftiili«n,-  tul>errnki.*ii.s  throujjhout  the  liody. 

iBvouiif?  infants  the  ditTuse  form  may  manifest  itself  by  ^reat  wa^^ting. 
Ttiis  is  spoken  of  as  tlie  nmrantie  variety,  and  has  been  alrearly  descrilie^l. 
rmrmay  or  may  not  1m*  present;  when  prt^^ent  it  is  irrc^gular  in  type. 
IndiiMn-n  of  two  to  four  year?}  the  pulinonan.'  R^Tuptoms  appear  after 
iphitraried  typhoid-like  fever. 

Miiij-  of  the  a<-ute  infectiom  diseases,  such  aa  pertu.ssis,  measles, 
*^te  bmnrtiitis  or  bronehopneumonia  fespecinlly  if  thei-e  have  been 
'*P'*t«!atta4'ks^, offer  afavorahle  soil  for  the  development  of  tul>ereu- 
^^,  partiriilarly  of  the  hronehopneumonic  form.  The  tulxrcuhwis 
'ii»v"Bpj)('artmmediutely  or  shortly  after  one  of  the?«*jnfeetions.  Primary 
^"w'fnilou.sj  disease  of  the  Jx>nesj  skin  or  genitourlnar}'  organs  may 
il^tigivp  nso  to  a  tuberculous  bwmehojmenmonia, 

Tuberculous  Bronchopneumonia. ^Tnl>erenlons  bronchopneumonia 
*>y  Ih- arbirrarily  divided  acmrding  to  its  duration  into  tlmn^  elasses: 
'■  Theanite  form^  lasting  less  than  one  month,  2.  Ilie  subacute  form» 
^'''KJlliree  months.     3.  The  ehronic  form. 

SymptorDatoIogy*— TA-tf  amt^:  lyariety  resembles  in  its  eourse  and 
["mic'iij  findings  simple  bronehopneumonia.  The  onset  is  smlden,  f»r 
I'  niay  follow  one  of  the  acute  infeetious  di."ieases  already  Tnentioneii. 
Itir  proKiration  Ls  marked ;  the  eough  becomes  more  and  more  severe 
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as  the  disease  progresses.  In  Infants  and  youn|» children  (in  whom  thw 
type  is  most  eonimon)  there  is  no  expectoration.  Dyspnea  is  a  markefl 
synnptom  with  (50  to  80  re.spi rations  per  minute;  eyanasin  and  a  weak* 
rapid  pulse  are  nearly  always  present;  the  fever  Is  irregular  and  rela-: 
tively  low,  ItX)'^  to  104°  F.  (37.9°  to  40°  C);  a  p^^rsistently  high  temiier- 
ature  \a  imusunl.  The  pkytdcal  sigyw  are  found  in  all  parts  of  the  lungs; 
they  are  uiiexp<*etef]ly  inea;j;re,  as  eompured  to  the  markefl  prostration 
presentetl  l>y  the  ehild.  There  may  or  may  not  l>e  slight  dulness,  which 
Ls  usiialW  pronouneed  in  the  upper  part  i)f  the  h>wer  lohes  (eorrej>p<*ndiiig 
to  the  hilus  of  the  lungs);  the  voeal  fremitus  niuJ  voice  sounds  may  be 
exafjsi^rated  in  Elie  same  regions,  and  small,  tiry  and  moist  rales  are 
numerous  everywhere.  The  fhsproportion  between  the  severe  .symptoms 
and  the  sli^'lit  physical  si^us  is  a  striking  feature  of  the  disea.^e.  The 
course  is  rapidly  and  progressively  downward,  the  cough  and  cyanosis 
increasing  to  the  end.  In  the  last  days  symptoow  of  meningeal  involve- 
ment mny  preiiominate. 

The  subarute  form  Ls  most  frequent  in  young  children.  LJke  tlie 
acute  form  ahcne  deserllH^rl  it  may  l>c  part  of  a  iliissemhiatcii  tiil>er',: 
cu!osis»  or  it  may  follow  any  acute  infi-^'tittn  of  the  respirator)^  tract. 
If  the  latter  is  the  case,  the  onset  may  be  olwcurcd  for  a  time  and  its 
course  will  depend  chieHy  on  the  concomitant  non-tuberculous  broncho^ 
pneumonia.  When  arising  as  an  inilejjendfnt  di.sen.se  or  in  the  course 
of  miliary  tuberculosis,  it  usually  appears  as  m\  acute  brt)nchttis  or 
bronchopneumonia,  and  difTen*  from  the  acute  tuberrulous  form  chiefly 
in  its  protracted  course  and  in  its  remissions  and  exacerbations.  The 
prostration  is  not  so  severe;  the  cyanosis  aod  dyspnea  arc  less  marketl. 
When  the  associate<l  non-tuberculous  ixiflaunnatiuu  subsitles  a  periol 
nf  remission  begins;  now,  the  areas  of  tulHTculous  c*tnsolidation  may 
be  demonstrable,  !>ccause  in  this  more  protracted  form  they  attain. 
a  pfTcater  size.  After  the  acute  infectious  diseases  the  symptoms  oi 
tuber<-ulou3  bronchopneumonia  may  l>cgin  before  the  chiki  has  regained 
a  normal  temperature,  or  there  mmy  I>p  a  short  afebrile  inten-a|,  Tlie 
disease  bcjjins  like  an  acute  broiichitis  or  an  ordinary  bronchopnenmonia, 
and  cannot  be  dL^tinguished  from  such  by  iiny  si^ns  or  symptoms^ 
At  the  end  of  two  or  three  weeks  the  symptoms  abate  and  the  si^is 
become  Icas  pronounced,  but  never  entirtdy  disap|iear.  There  i.s  sooti 
a  recurrence,  which  i^  mon?  severe  than  the  fir^t  attack.  E.xacerbations 
alternate  with  rernissinns  until  finally  the  ti'rminal  picture  of  the  acute 
tulicrculous  !>ronchopncumonia  is  proihKcd.  At  times  the  di.'^case 
may  be  simply  progresHi%'e,  without  remissions  and  exacerbations  anil 
without  diminution  of  the  physical  signs  until  the  fatal  termination. 
This  form  diifers  from  the  acute  form  otdy  in  bein^  less  rapid  in  ili 
course.  The  wasting  Ls  extreme;  lost  weight  is  never  regained,  although 
there  may  be  at  times  interruptions  in  the  progressive  emaciation. 

The  fever  depends  chiefly  on  the  pulmonary  complicati<ms,  which 
are,  for  the  most  part^  simple  bronchitis  and  non4nl>erculous  bnmrho- 
pneumonia.  The  periml  of  remission  may  be  afebrile,  or  a  low  range 
of  temperature  may  persist.     During  the  acute  attacks  the  fevCT  is 
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irrcjcuJar.  raroly  hectic,  and  not  often  pcrsLttcntly  iiigh,  Gastrointestitial 
J^ptntn.'t.iisonnn'xia.voiTiitinjr,  and  iliarrhra.are  usually  present;  in  some 
OMthCBC  svnipi<*ins  miiv  bo  clue  to  ainyloid  chiinges.  Secondary  anemia 
iMlttdhertiri-di-ina  arc  frc(|uentlv  present  in  the  last  stages  of  the  disease. 

Id  the  lun^  small  areas  of  didnes.s  are  found  most  often  in  the  upper 
pan  (if  the  lower  lolKrs.  Bronchophony  or  bronchial  breathing  with 
rrrpitant  and  sulwrepitant  rales  are  the  usual  ausoultiitory  finding; 
'un«  the  exaniinalion  shows  the  evidence  of  an  acute  diffuse 
'hiris.    The  spleen  and  li%*er  are  usutdly  palpable  and  soft,  unless 

7  are  the  scat  of  amyloid  deposits  arising  fn>ni  old  tid>crculous 
Iftiortt  in  other  parts  of  the  hoiJy ;  in  the  latter  case  the  spleen  and  liver 
ambo  palpable,  but  hard,  not  soft. 

Jht  chronic  tuftiTCiiloujf  prifttttitmia  appears  most  often  in  children 

cnt:  fi^-p  years  {*f  a{^e,  and  approaches  the  type  commonly  present  in 

aiults.    The  areas  r)f  consolidation  i]n<i  to  the  tuberculous  lesion  are 

etifiwive,  and  cavities  may  form,  although  from  their  small  size  they 

nuy  be  difficult  to  detect,  as  they  do  not  always  show  characterLttic 

■agns.    The  .';yniptonis  may  appear  gradually  with  slow-ly  increasing 

wrtritT,  or  may  begin   like  the  acute  or  subacute  forms,  continuing 

wiih  repeated  exacerbations  and  remisiiions.    The  lindings  are  those  of  a 

IfniiK-iiitL^.  pleurisy,  lobar  pneumonia  or  bronchopneumonia  during  the 

RiHrrainite  phases  of  the  disease.     In  the  interval  they  do  not  entin*ly 

i5i«p(»far;  the  child  remains  sickly  and  anemic.     Cachexia  is  oliserved 

i^  11  rertftin   proportion.     During  this  stage  of  quiescence  signs  are 

nirishK-,  hut  remain  confined  to  the  chief  points  of  tuberculous  itivolve- 

twiiL   llicy  are  found  most  often  in  the  upper  lobes,  rarely  at  the  very 

ipicK  of  llie  lungs;  next  in  frequency  in  the  upper  portions  of  the 

«wer  Inhrs.     Rxtemally  the  changes  are  best  demonstrated  anteriorly 

^n  tbi*  nminmary   n.'gion   or  posteriorly  between   the  scapulje.     They 

•R  dmrjictcristic  of  circumscribed  bronchitis,  bronchopneumonia  or, 

^  rarely,  of  canity  fonnation.     As  stated  alxjve,  the  cavities  are 

l^lilotD  large  enough  to  produce  definite  signs,  such  as  amphoric  brcath- 

"iR.  Urj.T  bubbling  rules,  Skoda's  tympany,  Wintrich's  sign,  which  is 

^^hangi'in  piti-h  of  the  percussion  note  when  the  mouth  ia  openetl  and 

f«wwl,  OP  CRtcked-pol  resonance.     Any  one  or  all  of  these  signs  may 

^'tuc  to  an  area  of  consolidation  alxjut  a  large  or  tiilated  bronchus- 

I'lirin^'  the  exacerbations  the  signs  become  less  characteristic  of 
'"'■Wiilcisis  and  rorre?>pond  to  associated  inflammatorj'  changes.  The 
^'^ilitiijii  then  becomes  that  of  a  difTuse  bronchitis  with  large  and 
MnaU  ilry  and  moist  rales,  or  of  lobar  pneumonia  or  bronchtipneumoina. 
'^is  mri'ly  possible  by  examination  during  this  stage  to  hK-alize  the  foci 
(fl  tiilH-Tvulosis  or  to  <liatinguiyii  the  ilisease  definitely  from  a  pneumo- 
'""•■^ux  ijifwtion. 

IV  dwration  of  the  disease  varies  from  months  to  years.  The 
^■nslinu  is  pn)gTes.sive,  though  the  symptoms  abate  in  periorls.  T^sually 
tlitii^have  In-en  re|ieiited  attacks  of  bronchitis  or  bronchopneumonia 
Woff  tlic  true  nature  of  the  infection  is  reveale<k  The  f>ersistenee  of 
pnjfsical  signs  during  the  interval,  with  occasional  rises  in  temperature. 
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is  HUggestive  of  tutxTfuIosls.  Hemoptysis  tloes  not  occur  often  in  rhil- 
(Ircn;  when  prc.setit.  the  lietnorrliage  is  small  in  amount  and  rei^  rarely 
proves  fatttl.  Death  results  from  miliar}'  tuljcrculasis,  cache^a,  simple 
or  bron<-hopiieujiionia,  or  from  metun^'Ciil  tuberculosis, 

Cowjh  in  yonny  cliiliin-'ii  i.s  very  seldoni  accompanieil  by  expectora- 
tion, and  tjiftny  rncans  have  licen  tleviHcd  to  obtain  sputum  for  tliag* 
mkstir  piirjxises.  A  method  of  procuring  sputum  by  irritating  the 
epi^rlotti-s  atid  I'atching  the  mucus  on  a  gauze  sponge  in  the  pharyiix 
has  alreudv  liecn  referred  to  under  Diagnosis  of  Tuliereulosis.  Holt 
recoinmeiuls  the  passage  of  a  .st<nniu-h  tube  ami  examination  of  the 
mucu.s  attaelied  to  it,  becauise  a  portion  of  it  may  be  tlie  sputum  .swal^ 
lowetl  by  the  ehtUI. 

TulRTfulin  injections  may  prove  of  value  in  diagnosLs  in  older 
chilflren,  e-ipecially  tluring  afebrile  perioiJs  of  the  chronie  funn  of  tlie 
disease.     As  stated  Ix-forc^  its  me  is  not  devoid  of  danger. 

Chronic  localized  tuberculosi^tur  plithisLs,  so  fre(|uent  in  adults,  hi  rarely 
found  in  young  chihiren,  and  is  not  oomnion  l.>oforc  the  tentli  or  twelfth 
year.  It  does  not  differ  in  its  pathology  or  symptoms  frtiui  the  dlsea^se 
in  older  p*^rsons,  except  that  its  progress  is  usually  more  rapid.  The 
chihl  has  fre(|uent  "colds,"  a  eough  that  is  rarely  entirely  absent;  it  is 
pftk\  weak,  and  presents  an  iiu'reasing  cachexia.  Fever  is  usually 
present,  either  continuoii«v  and  of  low  grade,  or  during  the  bronchitU 
attacks  the  fever  may  he  of  a  hectic  type.  There  may  or  may  tint  Iw 
pain  in  the  ehe,st.  Foci  of  dulness  are  found  in  the  lungs  associatetl 
with  bronrFiial  or  bronehovcsicular  breathing  and  rales  ranging  from 
nmcous  elicL"!  to  large  moist  sounds.  Bronchophony  is  frequently 
present.  Cavities  may  occur  and  are  recognized  by  amphoric  breatliing, 
erackerl-pot  resonanec,  VVintrich'a  sign,  and  the  other  characteristic 
Hndings.  The  apices  of  tfie  upper  lobes  and  the  bases  of  the  lower 
are  usually  spared.  Perforation  of  the  lung  with  produrtion  of  a  pyo- 
pneumothorax is  rare  in  children,  as  are  profuse  hemorrhage:?,  though  th^ 
latter  do  occur. 

TREATMENT  OF  TTTBERCULOSIS. 

Propktjlaj'i!t.--U  has  already  been  sufficiently  emphasizftl  that  con- 
tact infeetion  is  the  most  prolific  source  nf  the  sprvail  of  tnlwrettlosts. 
For  this  reason  it  is  of  prime  importance  that  healthy  individuals  shouH 
avoid,  its  far  as  possible,  contact  with  those  who  are  tiibi'rculous,  par^ 
(ieiilariy  those  who  arc  suffering  from  an  active  pnlmonnTT  form,  A 
healthy  inilividual  should  nol  occupy  the  same  .^sleeping  apartnient  with 
one  who  is  suffering  from  tnlH-reulosis,  Lactation  is  absolutely  con<r«- 
indica(eil  in  cases  where  thenujfhcr  is  suffering  from  tub*'rculosis.  TTiis 
ia  true  whether  the  mammary  glands  are  involved  or  not.  The  l>est 
possil>le  hygienic  conditions  should  be  pro^-ided.  The  foo<|  shnuM 
lie  most  cart^fully  adapted  to  the  var>'ing  needs  of  the  motlier  and  child. 
In  families  where  a  predisfXKition  *o  tuberculosis  exists,  every  possible 
precaution  should  be  t^iken  to  prevent  the  occurrence  of  the  acute  iofw 


I 


TVHEnCVLOStS 


3G7 


icularly  ihose  which  are   assocmted  willi   secondary 

bn'Ocliitis.     VVherpver   it  is   jiossi}>le,  precaution  shnulil    be  taken  to 

pn-rpdl  aiiack-s  of  primary  bronchitis.     This  latter  may  be  .sometimes, 

llmij^li  not  always,  iiccoinplished   by  proper  ventilation,  avoitlance  of 

imistiijjj  (iiast  iii-iloorH  and  out-dcx^rs,  and  by  pminpt  and  early  ntteii- 

lUiit  lit  (hr  jligJit  catarrhal  infectiiMis,  wbiefi  fn-cpiently  proc(x*<l  <!uwn- 

mnf,  fftusing  .sueeessivety  pharyngitis,  hiryngitb,  and  bronehitis.    The 

mltigeij  toriNtls  and  adenoiils  or  other  alfeetiun-s  causing  obstruction  to 

oanl  b«alhin|r  should  receive  prompt  treatment.     Life  in  the  open  nir, 

fenjuent  bathing,  followed   by  i-old  or  tepid   sponging,,  incn^-uscs   the 

JtaisliDce  apiinst  infection.     Open-air  excrrisc  which  is  directed  par^ 

tioilarh  to  the  development  of  the  tliorjix  and  to  the  expaasion  of  the 

Imi^  is  also  of   value  in   preventiiiff  infection.     Those   children  who 

lartuDiler  weight   or   undersized   .nliould    Ijc  encoumj^e*]    to   take   nw 

aiiiimliiuci*  t>f  nutritious  fowl,  cs|-»ecifilly  fjit,  and  ?^hould  In*  jjiven  cwl- 

li-n-roiL  and  if  indicate^l,  stomachics  or  iron  tonics  for  the  purpose  of 

iniltfiiniig  the  general  health. 

IWu-seof  milk  or  meat  from  tuberculnns  animals  .should  he  avoided, 
if  thi^  U  jxissible.  If  the  source  of  the  milk  iLsed  i.s  not  known,  healing 
•IfiS'  C.  (1413'*  F.)  for  fifteen  minutes  k  rfTet'tive  in  destroyiii|ff  tubercle 
inalli  contained  therein  (Theobald  t^niith).  The  immunization  of 
ciiilr  hv  Behring's  metliod  of  injecting  increasing  doses  of  tubercle 
Vwilli  )i('riv(7<l  fnvm  ninn  will  prr>biil»ly  prove  t»f  vahje  in  reniovini;  tli« 
liantp-T  of  iKivine  infcf-tinn.  Heliring  Ijelieves  also  that  it  may  he  of 
^wirfit  to  f(v*l  infants  on  milk  from  immune  cows,  and  that  this  pro- 
tTilim*  inay  eorifer  upon  tliem  a  ccrtuin  degree  of  inmiunity. 

"IV -Sputum  and  other  excreta  of  tulxrculous  individuals  should  be 
tlisinfwtcd.  'Ili*'  sputum  i-^  not  only  dangerous  to  others,  but  to  the 
paTiml  pfi.  well,  since  it  subje<'ts  him  to  the  possibility  of  reinfection, 
-V  should  the  sputiim  Ih'  swallowetl.  aa  thi.s  is  so  often  the  cau.se  of 
iitntttna]  tuberr-ukRais.     In  infants  this  danpcr  cannot  be  avoided. 

TAmittTw»j?.^Tliere  b  no  specific  treatment.  Favorable  results 
^^"^  U*rn  publishe*!  fmm  the  use  of  Ko<'h*s  new  tuliertMilin.  The 
'"Wtilin.  however,  is  not  wi  all  suitnblc  for  atl\'anced  cases. 

Thr  Ixst  results  are  olitnined  by  Fortifying  the  general  health  and 

'^"^itiif  the  sTniptom.s  as  they  ari.se.    For  the  fir>it  purpose  every  effort 

■ilimilil  hp  niade  to  increjisp  the  liody  weight.    This  can  be  best  accom- 

P^kM  |,y  an  abmidance  of  wholesome,  ea.sily  dige.ste<l  Fmwl  and  by 

'^ipiitc  r>f  rod-liviT  oil.     It  should  not  l>e  piven,  however,  if  its  admin- 

'•'fmiion  pmdueeA  ^stric  disortlera  or  *Iiminishes  the  appetite.     Other 

"ikanfl  fats  may  Iw  atlministcred  a-s  substitutes.    The  synip  of  the  ii>ilide 

rfiftwaad  Fowler's  solution  are  extensively  use<l  for  their  tonic  e^Teets. 

'^hftiijfM  of  elimali'  have  proven  of  value  not  only  in  causes  of  puhuonary 

tiilwulosLH,  but  also  in  odiers  of  long  stnudin|i,  especially  of  the  hones, 

trliii'U,  and  ^^nph  nodes.     High  and  \\xy  air  is  most  stron^^ly  recom- 

'Ti*TiiW  whrn  ihr  lun^  and  tvont^  arc  icivolved^  while  the  sen  air  in 

»  wiinu,  wjuable  climate  appears  best  for  ca-ses  of  disease  of  the  lymph 
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For  those  individuals  who  cannot  remain  away  pernmiicnily,  il  \d 

not  iidvisalile  that  a  too  raflifal  chnngf  in  t'lini^itf  l>c  inatle.  For  iiLsUtm-iv 
B  sojourn  of  six  wui'ks  during  Januarv  and  February  in  ('Blifonua, 
and  thon  a  return  tu  the  severe  Marcli  weather  of  the  Mifhlle  Wrst  (if 
East  will  not  acruinplish  yuod  resultH.  Too  great  differencfs  in  eliiualic 
conditions  are  likely  to  cause  reinfection  atul  rapid  ]jriijLi;rt's.s  of  ihe 
disease.  The  most  desirable  high  ciimates  are  thone  of  Arizona,  New 
Mexico,  and  Colora*io.  The  coiLsta  of  FlurJiJa  and  Texaji  are  warm  and 
moist.  For  moderate  change  and  moderate  elevation,  goo<l  rtrsull^  utt 
obtained  in  the  A<!iponducks  and  CatskilLs.  'I'he  region  to  be  sought 
depends  on  the  season  nnd  the  climate  of  tlie  country  in  which  the 
disease  is  being  treated.  Extreme  changes  .should  be  avoide<l.  In  thi 
summer,  mountain  air  Hhonld  l>e  aelecteth  In  winter,  a  southern  region 
IS  chosen  hy  preference.     LSuiishine  is  always  to  be  sought  for. 

Rest  in  bed  is  essential  in  the  treatment  of  cjbses  with  a  temporalurt 
of  more  than  37.0°  C,  (100°  V.],  Otherwise,  moderale  exercise  t.s  pre* 
ferable.  The  room  in  which  the  patient  remains  should  have  all  tlM 
win4lows  open  and  its  much  sunlight  as  [Kwaible,  Many  sanatoria  are  sc 
arranged  that  the  patients  with  fever  can  spend  their  entire  days  and 
nights  in  the  tijM'n  air. 

Treatment  of  Lymphadenitis,— The  prophylactic  and  general  hygi«iu^ 
considerations  which  have  already  been  dlscusse*!  apply  to  tlie  tnal^ 
menl  of  tuberculous  lymphadenilis.  It  canni>t  l>e  too  frw|uently  einph««i 
size*l  that  children  suffering  from  local  tubcrculosLs  Mliould  hare  an 
abundance  of  fre.sli  air  and  sunshine  throughout  the  whole  vcar.  ChiW 
dren  with  tuberculous  uotles  fret|Uently  show  improvement  if  they  are 
sent  to  the  seashore  for  a  protracted  stay,  or  to  the  eonntn*  for  the 
summer.  The  nutrition  should  be  maintained,  nnd  as  far  as  i.s  com- 
patibh'  with  the  (iigestive  functions,  they  should  be  rather  overfed  thoQ 
underfed.  InternaHy,  the  various  tonics  are  indicated — cod-liver  tM 
and  the  syrup  of  the  ioilide  of  iron  are  the  most  valunble.  Fowler'a 
solution,  preparations  like  the  albuminate  or  peptonate  of  iron,  svTTiti 
of  hyilriodic  acid  aid  the  general  nutrition,  increase  fhe  resistance  ol 
the  patient,  and  sometimes  seem  to  cause  au  invnlnljon  of  the  nndrs; 
If  the  nmles  are  localized,  its  in  the  cenical  n^gion,  various  external 
applications,  such  as  mercurial  ointment,  or  the  ioiiine  preparations, 
as  the  tincture  and  the  compound  ointment,  have  been  recommended, 
The^e  external  applications  have  no  rherapeiitic  value  and  their  u^e 
should  be  discouriigcd.  In  the  (reatmcnt  of  tul>erculous  iitMirs  wliich 
lie  sU}>erficiatly  the  j-ray  treatment  has  been  advised,  and  hat 
undoubtedly  been  successful  in  some  c-iises.  In  that  form  of  tid>efriH 
losis  of  the  lyuiph  mules  which  closely  resembles  pseufloknikemia.  and 
which  has  Ik-cu  alluded  to  as  generalized  tuberculosis  of  the  Ivmph 
nodes,  the  same  method  of  treatment  should  be  fi^llowcd  as  ha.-^'  pre- 
viously been  outlineth  In  addition,  ar>rnic,  as  in  Fow|cr\  sohuion, 
may  be  employed  in  incrca-sing  doses,  by  mouth  or  by ptxlerrni cully. 
The  j-ray  treatment  is  recommended  also  in  this  fnnu  of  tiiberculasiaL 
In  this  latter  class  of  cases  extirpation  of  l!ie  nodes  docs  luoi^  hanQ 
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tbn  pKul  The  nodes  recur  after  the  operation  and  the  growth  is 
moir  rapid  after  tlie  exlirpatian  than  Ix-fore.  In  the  local  tuberculosis 
"f  liinjili  uo(]es.  which  shows  a  tendency  to  iiitreasc^  surpcal  in(cr- 
wnlinn  1%  inritenlerl,  hut  all  s\ich  cases  should  have  the  benefit  of  out- 
of  door  life  before  operation  is  insisted  upon. 


TUBERCULOSIS  OF  THE  INTESTmH  AND  MESENTERIO  LTHPH 

NODES. 

Br  DAVID  BDVAIUD,  Jr.,  M.D. 

Tijhcr<u1(^is  of  ihe  intestine  and  mesenteric  lymph  no<le5  practically 
*In\*  occur  t(?gether  and  they  are  therefore  considered  in  conjunction. 
"iBlogy,— 'l*ul>ercirlosia  of  (he  ahtncntary  tract  may  possibly  be 
mducvd  by  the  Imlgcuient  of  bacilli  Hoating  in  the  bloeMJ  stream,  the 
Tiniwy  focus  being  elsewhere  in  the  hotly,  but  such  spread  of  the 
irise  appears  to  be  relatively  ran-.  In  the  ^reat  majority  of  cases 
JBIttitiiial  tulxTculosis  is  jjriHluceil  by  bacilli  that  have  been  swallowed. 
These  haciiti  may  come  from  <»!ii  tiiliercnlous  processes  in  the  lunga 
Jttst  a.'*  undmibleiily  liapix-n-s  in  iidnlt  intestinal  tuberculosis,  or  they 
n«y  k"  lakcn  into  the  body  with  some  of  the  fiwil,  the  first  tuben-ulous 
^iuiwlieiufi:  produced  iti  the  intestinii)  truct.  In  the  iirst  ease  we  have 
»«H-()t)dary,  in  the  second  a  primary  intestinal  tuberculosis.  For  many 
J*'iirs  a  ^n'at  deal  of  interest  has  centred  nl^out  the  question  of  the 
rn^iirniy  of  sueli  primary  intestinal  tuben-nhwis  and  its  causation  by 
IIh"  milk  of  tuberculouij  cattle.  The  fnrore  created  by  Koch's  declaration 
iHal  humaji  and  bovine  tuberculosis  are  separate  and  different  diseases, 
liiil  lliut  bnvine  tulxTculosis  cannot  be  transmitted  to  man.  and  \nrc 
wrm,  is  still  fresh  in  our  mind.s.  Both  before  and  aince  the  time  of 
'orli'n  address  many  paper?!  dealtnn;  with  the  question  of  primary 
ftilwtinal  Uil>erculosLs  have  lM?cn  p^iblished  and  certain  very  diaeonlant 
Ifsiilts  aiip  reporte^L  In  125  autopsies  on  tubcrt^ulons  children  I  found 
ipt  2  cases  of  apparently  primarj'  intestinal  lesion,  and  in  a  total  of 
8i"(f!ciisp3  fnjm  New  York,  this  number  including  also  the  observations 
j>f  Holt  and  Northmp,  there  were  f)  cases  of  such  primarj'  intestinal 
''i'*'<^on»  B  little  more  than  1.3  per  cent.  With  these  figures  those  of 
'Wan  and  French  obsen'crs  fairly  well  agree.  Engli.sh  statistics, 
hnwp^'er^  present  a  ra*fical  diffcrenee.  In  74-*^  autopsies  on  tul.ierculous 
*^^l<lrpti.(t)IIccted  from  Knplishliteratnre.  there  were  I^ft,  or  18  percent., 
"iKjiry  intestinal  infections.  In  English  writings  the  percentage  of 
^^fh  rases  w  generHlly  stated  tn  be  a.s  high  as  2S  to  30  per  cent.  It  is 
^(liffindt  (o  n*ei»Tieile  these  figun-s.  It  cannot  be  done  nn  the  basis 
^f  propiirtiiinate  variation  in  the  amount  of  tuberculosis  in  cattle*  but 
'nf  fari  cannot  l»e  donbtc<!  that  conditions  prevail  in  England  which 
apf  railifidly  iliffcrent  from  those  in  America. 

nvestigations  have  shown  that  there  must  be  abundant  opportunities 
'If  infection  from  the  milk  of  tuberculous  cattle,  tubercle  bacilli  having 
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been  found  in  ns  high  as  25  per  cent,  of  samples  of  dairy  milk  suppUcd 

for  use  in  cities. 

It  shouI<l  not  be  forgotten  that  there  are  other  ways  iii  whic-h  childn.Mi 
can  retreive  and  swallow  tubercle  bacilli.  Especially  is  it  possible  that 
children  Uviiij^  in  homes  with  tuljert-iilouH  adults  .shouM  be  infeete<l  bv 
kissing,  or  that  the  childs  hamls  bei-oiiie  infected  in  plaviTijL^  almut  the 
Hoor  and  the  bacilli  he  in  this  v:ay  eiirried  to  tht"  mouth.  It  has  been 
demonstrated  that  tidien-le  bacilli  may  be  found  under  the  imils  of 
children,  even  when  there  m  no  tuberculasis  in  the  home. 

Doubtless  but  few  of  the  bacilli  swalh>wed  reach  the  intestine  in  a 
condition  to  ilo  harm,  otherwise  iiiteitinul  tuberculosLs  woult]  became 
vastly  niopc  common. 

Pathology. — TulxTculosis  uf  the  inte-stine  and  mesenteric  lymph  nodes 
is  nearly  alway.i  part  of  a  general  tuberculosis,  and  the  tuberculous 
lesions  are  foumi  in  the  bronchial  nodes  and  lun^,  the  liver,  spleen,  etc 
Intestinal  kyions  niv  found  in  a  considerable  piTcentage  of  all  cai*cs 
of  tiibercuiosi-s  in  chiUir^-n.  In  my  scries  of  125  cases  there  were  inte>^ 
tinal  lesions  in  30.  These  lesions  an.-  found  mainly  in  the  small  intestine^ 
but  are  found  in  the  lar^^  intestine  also.  In  the  earliest  stage  tlie  legions 
are  miliary  tulxrcles;  small,  pale-yelluw grains,  about  a  line  in  fhameter; 
they  may  be  felt.  They  ure  usually  found  first  i]i  Peyer's  patches 
(Figs.  73  and  74).  There  may  Ik-  only  a  few  or  great  numljers  of  them, 
'lliey  quickly  increase  in  she  and  then  break  <lown,  forming  small  riDund 
ulcers  with  soft  ed^es,  showing  vt'Ty  little  or  no  induration,  and  fjiiriy 
definite  outlines;  the  base  is  covcretJ  with  grunnlalions.  It  is  asually 
i:|iute  impossible  fr^mii  the  character  of  the  ulcers  alone  to  say  whether 
they  arc  tuherculuus,  typlioid*  or  simple.  Later,  the  ulcers  fuse  into  one 
another  and  form  large  excavated  areas  extending  transversely  to  the 
lon^  axis  of  the  bowel.  On  the  peritoneal  surface  of  the  mt<9itine 
opjHisite  an  ulcer  of  any  size  we  can  usually  fin4l  a  numl*er  of  minute 
pray  or  colorless  miliary  tul>erctes.  In  the  older  ulcers  tlte  edges 
become  indnrated,  and  ctfoiis  at  cicatriKation  may  l)c  seen  in  a  cou- 
tractcil,  puckered,  jx^ritoiu-a]  coat,  and  fillintj  in  of  the  ulceration  with 
granidations.  ^''hcse  nleers  ran'ly  [H'rforate,  thoujjh  the  intestine  may  be- 
so  softened  that  when  taken  out  anil  washed  it  may  ap|>ear  ridfllcit  with 
holes.  The  peritoneum  usually  presents  a  more  or  less  general  lulhcsive 
peritonitis  and  may  be  more  or  less  thickly  sown  with  miliary  tubercles. 

The  lesions  of  the  mesenteric  luxles  may  be  an  appart^ntly  simple 
hyperplasia,  or  there  may  Isc  miliary  tul>ereles,  or  tuberculous  nodules^ 
or  diffuse  easeation  and  breaking;  down,  sti  ttiat  the  nodes  are  full  of 
thick,  pale-grtH'nish  pus.  Wherever  there  are  tid>ereulous  idcers  of  ihr 
intestine,  we  may  Ik'  rpiite  sure  that  the  mesenteric  nodes  arc  tiibt*r- 
culous»  even  though  on  section  they  appear  normah  The  size  of  the 
individual  lymph  nodes  varies  from  1  to  3  ctn.  They  may  l>e  ^juped 
in  masses  of  considend>le  size.  Holt  speaks  of  a  mass  the  siice  of  a 
child's  head  at  birth.  It  is  not  uncommon  to  see  rnas,ses  the  sistr  of 
a  hen's  egg  (Fig.  75). 

The  peritoneum  U  usually  matted  together  everj'wherc  an<l  full  of 
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miliary  tubtTt-les.     [(  iimy  (.'ontain  Targe  tubi'tx'ulous  ma.ssos,  or 
may  be  an  exudation  of  .serum  iiitu  thi*  |>erittineum,  or  any  of  the  con^ 
ditiuns  <lcscrilifd  under  Tuberculous  Peritonitis- 
Symptom  Ato  logy. — Tlicse  ure  iiltogt'liuT  in<leJiuite  in  the  great  roajority 
of  fjLSf.s.     It  h  not  uniisiiHl  to  liiu!  fXtetidlve  iilrrriH Ion  of  the  inlf.stiiie 
in  tul>ereulous  cases  In  whit-h  thtTt'  htive  been  no  intestinal  syfnptoms 
and,  on  the  other  hfiitdt  patients  in  the  la,st  stages  of  tubereulrjsi.s  nrn; 
have  severe  dinrrhea  -wilhont  tiilxTculnus  lesions  of  the  put.     In  otbc 
cas(!S  there  may  be  the  .sviiiploins  of  n  ehroiiic  ile(M^olitis  anil  (be  piL^isiy:© 
of  stools  ennlaininj^  innois  anil  bltMtiL     The  hitler  is  not  at  all  fx-guliir 
or  frequetit,  and  the  bleediufj  Ls  iun>re  exee.s.sive.     With  involveujent  a 

Fia.75 


A  mam  o(  tubQivuloiM  l^mpto  nodev :  the  tatm  laid  open  b;  &  medal  «ectIon.    Tbon  ncxlei 
Ai  the  llQoeoIlc  JUDcUi>ti ,  knd  are  tbe  ones  most  oti&i  MTected. 
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the  mesenterie  lymph  notJes  and  the  fjeritoneuin  the  BUtoriieti  b 
distenrieil  arnl  getHTully  tender  iind  tyinpanitic.  In  some  in-siaocrs 
the  eniui^'d  ncwles  van  be  seen  and  felt  through  the  ihin  aUlomi»(J 
walla.  With  either  loeal  or  general  tuberculosis,  the  Irniperature  nej;- 
ulnrly  shows  more  or  less  elevation.  The  course  of  the  dlsesiie  nwiy  U' 
very  rapiil  or  very  slow.  When-  the  intestines  and  mesenterie  rimlei 
alone  are  involves)  the  eoutwe  is  slow;  like  thai  of  ehronie  ileocolitw  it 
may  be  protraeteil  for  nir>tiths.     It  is  always  bital. 

Diagnoals. — With  a  ehrf>nie  diarrhea  attendetl  by  fever,  distention  of 
the  abdotnen,  and  the  presenee  of  niflsses  of  eiilar^d  Ivmph  noiies  the 
djaguuai.s  may  Ijc  easy.     Likewise,  in  cases  where  similar  conditions 
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Op  in  a  rhild  alrewly  sufferinji:  from  tiiU'rcuIosis.     In  the  primary 

wn  reteiabling  chronic  ileocolitis  iho  ililFercntialioii  lia.s  been  given 

irodfr  the  latter  subject  (p.  :^JtiJ.     In  any  case  the  only  satisfactory 

,  |inwf  uf  ik*  iiaiurc  of  ihe  lesion  is  the  fimiing  of  (nlxrcle  bacilli  in  the 

I  WWII*  i»f  liic  feces.     For  evident  rea.sons  lliis  nitiy  not  be  cii^y ;  ifpt^ated 

IriuiiiimNuiH  may  Ix*  iiH|uin:Hi. 

PnfDOKU. — The  disease  h  fatal  s^raner  or  hiter,  death  bcin^  causetl, 
ln&nilf,  hy  exhaUHtion;  perforation  and  hemorrhage  have  l}een  the 
rimjii«nii!e  ratise.s  of  ileatli  in  sonic  coses. 

TttWaeat.— This  must  Ije  on  the  lines  of  an  ileocolitLs,  Medicines 
|wt>flitlle  value.  When  once  we  have  satisfied  ourselves  els  to  the 
IdiigwisU  the  prospect  of  recovery  Iwing  practically  out  of  the  question, 
Itfluil  \iest  aJiu  to  make  the  patients  comfortable. 


TUBERCULOUS  PERITONITIS, 

ftiftlofy- — In  tulwreulosLs  of  any  part  of  the  body,   the  intestines, 

I  liitig^,  ivmph  no«h*s  or  Wies.  or  genital  organs,  it  is  p<w.sihle  that  the 

perilumurn  may  l>e  involved,    Thus  in  125  eases  of  general  tulM-renlosi.s, 

niDPfiriv  all  of  which  the  lungs  wen'  the  chief  scat  of  disciiac,  1  found 

d»  peritoneum  iiivulvtHl  in  !>  -i.  e.,  7  per  cent.     In  8tS3  cases  of  tuber- 

Kiil(«is  Biedert  found  ])eritoneal  lesions  in  IS  per  cent.     These  figures 

[W*lnHii  thr  rc^nlt-H  of  pristmortem  examinations   and   ri'present   the 

n^fupory  nidi    which   peritoneal   lesions   may   be   found   in   children 

>iitfemig  fn^m  tulK-n-uhwis  uf  other  parts.    '^I'lie  majority  of  these  cawes 

*<>uU  nut  l»r  recogtii7.e(l  as  eases  of  (uberculous  fH-ritonitis  during  life. 

llw f jrqueDey  of  clinical  peritoneal  tuljereulosis  is  quite  another  matter. 

Thi*vari«  greatly  in  difTcrenl  localities  or  countries,  for  rea.son.s  which 

'  *'*  n»it  ciear.     There  can  be  no  r|Uestioii  that  tulrf-reulous  peritonitis 

^'luiich  more  cornnitiii  in  tJreat  Britain  than  in  America. 

In  a  single  day  in  the  Hospital  for  Sick  Chihlren,  Edinburgh,  I  saw 

BKmcaseji  of  peritoneal  tul>erculosls  in  young  chihlren  than  I  had  seen 

'^Ifnwara  in  hospilal  work  in  New  ^'nrk  City.      In  America  it  is  cer- 

,  uiiily  B  verv  rare    atTt-t'tion,  almost  never   seen    in    infantSi  and  very 

'  ^h  in  children  under  the  age  of  .seven  yertR?. 

Peritoneal  tid»crculosiH  is  practically  always  secondar\-.  The  infection 
"i»vbecarFi*Hi  by  the  blood  stream  (»r  by  the  lymphatics.  In  tlic  first 
^tlic  peritonitis  is  .sitnply  part  of  a  genera!  miliar)-  iulierculosi.s.  In 
^*TfJud  class  the  infection  travels  frtim  some  of  the  neighboring 
"1rati.s,  intestinct  lungs,  spinal  column,  genital  organs,  usually  by  way 
'^'iIh'  lymph  noiies.  The  primary  factor  in  any  ea.se  of  tuljereiilous 
pritoitiiis  U  therefore  the  original  infection.  In  some  instances  blows 
'"■falls  an  the  abdomen  Mcem  to  have  excited  the  (>eritoneal  disease. 

Horfaid  Anatomy  and  Symptomatology. — The  le.sion.s  of  tuberculous 
p^itinitis  are  varied,  and  a-s  the  symptoms  of  the  diseases  vary  with 
lie  furm  of  lesion  it  is  tjcst  to  consider  tlicm  together, 

I.  Sfitiartf  T ttf}rTnthm4  of  the  Perikmfnnt, — This  is  the  form  of 
ttilirrculosU  of  lite  ptfriloiieum  regidarly  met  with  in  cases  of  genend 
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tuberculosis.  The  miliary  tubercles  are  few  or  many;  iLsualU  there i 
great  numl>ers.  There  are  generall)^  firm  adhesions  l>etwe<?n  (he  pe 
toneal  coatings  of  the  intestines,  and  between  the  intestines,  the  abdon 
nal  wall,  and  the  viscem,  so  that  the  peritoneal  cavity  h  pracdca. 
obliterated*  The  condition  gives  rise  to  no  distinctive  symptoms  u 
is  recognize*!  only  at  the  autopsy. 

2.  Mitiartf  TiAercuIosis  oj  the  Peritoneum  with  A»cnie^.—ln  thkvt 
there  Ls  an  acute  eruptiuji  of  miliary  tulKTclcii  with  more  or  less  oft 
manifestations  of  an  acute  peritonitiii*  The  periloueum  is  congesb 
cloudy,  and  may  Ije  coated  with  lymph.  There  are  adhesions  betwt 
the  intestinal  coils.  There  is.  an  abundant  effusion  of  sennn,  re^mlfl 
clear,  but  it  may  lie  seropurulent  or  even  blooily.  Ttibcrculous  lesti 
are  constantly  found  in  other  parLs  of  the  body. 

The  syniptoms  in  this  form  of  peritonea!  tuberculosL^  vary  greai 
In  some  cases  the  disease  l)ogin.4  so  acutely  as  to  suggest  acute  t-nte 
colitis,  or  iutestinal  obstruction.  There  arc  fever,  voinitinji:,  aUlooii 
pain  and  distention  with  fluid,  and  diarrhea  or  constipation.  In  ol 
cases  the  onset  is  very  gradual  and  insidious  and  the  distention  of 
abdomen  with  fluid  h  the  first  symptom  to  attract  attention.  W 
the  disease  h  well  estabKHhcil,  there  Is  regularly  some  fever,  althoii(»l 
may  Ix*  slight.  The  digeation  is  distuHted.  There  may  lie  wcasio 
vomiting,  and  the  bowels  are  coni^tipateil  or  hxjse.  The  alMlomei 
then  markedly  distended,  the  skin  seems  thin  and  pale,  the  superfii 
veins  are  enlargt*d,  atid  there  are  the  ehflracteristic  physical  si^ 
ascites.  In  some  instances  tlit*  fluid  is  encapsnlutiMl  cither  in  the  pe 
or  flank,  and  may  su^^^st  an  ovarian  cyst.  When  tlic  flui<l  is  remo 
from  the  abdomen  it  may  be  possible  to  feel  some  nodules  id  the  p 
toneum  or  enlarged  mesenteric  nodes;  often ,  however,  this  Is  iinpossil 
The  fluid  reaccumulates  rapidly  after  topping.  Hie  proapect  of  reco\ 
is  usually  in  keeping  with  the  onset;  the  acute,  severe  cases  do  iyat 
those  in  which  the  onset  is  slow  and  insidious  and  the  course  pmtnu 
usually  do  well. 

3.  The  Gaseoujt  or  Ulcerative  Form.— In  this  case  there  are  exten; 
tuberculous  deposits  in  the  peritoneum  which  go  on  to  caseation.  Tl 
is  usually  an  abundant  etfn.'^ion  of  tibrin  by  which  the  coils  of  inlcs 
are  matted  together  and  to  the  various  viscera  (Fig«j,  7fi  and  77). 
these 'adhesions  pockets  are  formed  which  may  l>e  fille*!  with  C 
serum  or  thick,  tuberculous  pus  or  a  browmish  fluid.  The  tul>ercu! 
uo<lules  occur  in  any  part  of  the  peritoneum  and  in  the  abiUmiinnl  wi 
the  prixress  may  leaxl  to  suppuration  and  the  formation  of  fistula\  n 
often  in  the  Jieighhorhoml  of  the  umbilicus.  Advanced  tubercul 
lesions  are  found  in  the  other  viscera,  especially  the  lungs. 

The  constitutional  symptoms  in  this  condition  are  nstially  thow 
a  general  tuberculosis,  with  considerable  fever;  it  may  be  of  the  ht 
type:  rapid  pulse,  rapid  respiration,  sweating,  and  niarketl  prastral 
The  al)donnnal  symptoms  consist  of  indigestion,  possibly  with  vomit 
mort*  or  less  colicky  pain  in  the  abilomen,  and  constipation  or  diarr 
If  there  are  tuberculous  ulcers  in  the  intestine,  there  will  occasioT 
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siifferiTig  not  alone  from  the  ppritoneal  but  frtim  the  jjeueral  tuliprruloua 
lesions.  Thf  thiratioii  is  iisuiiillv  two  ur  tlirfc  munth.s.  The  patients 
die  of  exhaustion,  or  from  new  c-tHnpIication.s,  siteh  as  tul>ereijlloTifl  menin- 
gitis, rarely  ftoni  the  p^'^ritoiieal  prtx-ess  itself. 

4.  Fihrojis  Form. — In  ft  ronsicleraMo  pro^Mirtion  of  Jill  thr  eases  c»f 
tul>ereulous  perttuiiitis  there  is  no  effnsinn  t>f  senini  cir  pus,  but  thr^ 


Fig.  r? 


A  JDUH of  lateatlna  from  Boue  of  tnb«VQlau«t>«nuinIMBTi,eWB(l  trcnn  beblnd.    UmttlnK  of  aU  thi 
UBues  Jind  iho  muHea  of  mtsenwric  lympb  do(1«<> 

tubercles  are  surrounde^I  Uy  inoro  or  l*^s  lymph  and  there  is  a  (endencv 

to  eicatrizatioii.  In  tliese  oa-ses  the  jx^ritonetini  Ls  greatly  thickenetl, 
dense  and  firm  and  full  of  miliflry  mbereles,  the  tubercles  l>einjj  coveTfd 
with  fibrous  tissue.  The  int^^tines  are  denselv  matted  together,  the 
peritimeal  eoatin^of  liver  iind  spleen  are  greatly  tliieketied  and  adherent 
to  ailjaeent  part.s,  iind  tln^  periti>tie{d  eavity  ahnusl  eoniplelely  i>bjitep- 
ated.    The  process  is  u.sually  general,  but  may  l»e  loeali/ed.     In  some 
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'lie  omentum  is  piirtiinlarly  afft^ttnl  and  is  converted  into  a 
minor  Ivinj:  arras>  ihc  ii|)p<'f  iiUlonien.     In  other  instances 
liii-^  conilihnn  Is  found  in  n  he  mini  sar,  or  about  the  appendi.N,     It  Is 
ii»ii  iitfni|iifritiy  cnt'ountcred  in  laparotomies  for  other  conditions. 

Ilr  svnifitorns  of  tlie  fiSrou.s  funn  art*  very  obscure.  It  may  remain 
mivh  luifjit,  lu  [tv  dlscovereil  only  at  autopsy.  CJenerally  the  on.^et 
t*  (mtjnuliial  luid  insiiUous.  There  may  be  a  deftuile  fevfr,  but  tlie 
tnnpemturt'  U  often  normal  or  subnonnul.  There  may  l>e  some  colicky 
Ittias  in  llii-  «b4lomcn,  htit  tliese  are  slifjht.  The  bowels  may  be  con.^ti- 
fakif  or  loose.  The  alHionien  i^  usually  di-stended  at  first  from  tympan- 
ites, hter  from  the  peHloneal  changes.     Sometimes  there  h  a.scite.s, 

I  (luttiiisis  want.  On  examination  it  may  bv  quite  impossible  to  demon- 
ilnteanyahnorraal  condition^^  nlKHit  the  abdomen;  usually  the  abdomen 

'  is  dwV'iKif*!  and  tvmpanitic  over  the  greater  part.  Tliere  may  He 
VriJiK-d  ftrcas  of  dulnes^s,  or  there  inuy  be  luas^^,  such  as  the  rolled-up 
'itwntiini,  which  can  l»e  felt. 

SynjpUnas  may  be  pfiMluced  t\v  the  contraction  of  the  adhesions, 
Pm^ufiii  vtuniting  may  be  caused  by  traction  on  the  stomach,  or 
rntptiinal  obstruction  from  Htricture  of  the  intestine,  or  there  may  be 
filfma  fMiu  pre-s-sure  on  ihe  vena  porta  or  vena  cava,  or  albimunuria, 

I  (ram  in;ab-ement  nf  tfie  renal  veins. 

Thf  cuurse   of   the   ilixcoiitc   varies   greatly.      Spontaneous   recovery 

I  niy  occur  The  prescticc  of  tuherculou-s  lesions  in  other  parts  of  the 
My  has  much  to  do  in  determining  the  final  outcome.    The  duration 

I  rf  iKe  divftse  varies  frnm  a  few  months  to  several  years. 

I*i»pio«ii.^ln  certain  eit-ics  of  milian-  tubcrcul&sLs  of  the  peritoneum 
"ftrf  also  of  tlie  fibroas  variety,  the  diagnosis  is  made  only  at  autopsy 
*f  *>}wation.  In  the  eases  associated  with  markerl  changes  in  the  peri- 
ttnitiirn  and  ascites,  the  diagnasis  lies  between  cirrhosis  of  the  liver 
*^\  simple  chronic  peritonitis.  Cirrhosis  of  the  liver  is  iu  childhood 
••iMUcmely  rare  afferlioUt  much  le^s  frequent  than  peritoneal  tul>er- 
^uhU.  After  tapping;  in  cirrhasi.s  we  may  l>e  able  to  make  out  that 
iltf  liter  is  abnormally  Imrd  or  small,  and,  in  syphilitic  ca-sos.  irregular, 
"umiire  'n  more  common  in  cirrhttsLs;  fever  Ijclongs  to  tid^ierculaM.s. 
•*  Mijify  of  the  cytology  of  the  fiuid  .shouh!  help  us.  In  tul>ercu!osis 
|M'f  .^liuuld  l>e  markwl  preponderance  of  the  mononuclear  leukocvtes; 
"inrrhosis  we  hnd  chiefly  en<lolhelial  cells.  The  centrifuged  setliment 
i*v  hf  f xaminefl  for  bacilli,  but  the  inoculation  of  a  .yniall  (|uantily  of 
"If  Ml  inki  a  guinea-pig  or  rabbit  is  a  much  safer  test,  Sex'eral  weeks 
*!'',  however,  be  rctpiiretl  to  dt-tcrmitic  the  question  by  the  latter 
uifth(i(L  .An  <'ncystcd  exudate  is  always  in  favor  of  tuberculosis,  likewise 
^^  pn*wnee  of  a  fistula. 
Tlir  (JUtinetion  from  simple  chronic  peritonitis  may  l>e  even  more 

dilRi-uit,    Tliis  affection  is  also  rarer  than  tuberculosis  of  the  peri- 

^'fipwiu.    A  good  family  history,  absence  of  fever  and  emaciation  are 

"1  far«r  of  a  simple  inflanmiatory  process.     If  ascites  is  present,  the 

nuid  may  l>e  tested  as  su^ested  aUive.    Tf  the  cases  are  operated  upton. 

>  mirrosoopic  examination  of  the  fibrous  nodules  or  inoculation  of  llie 
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exudate  may  be  rrctuiretl,  to  cletemiine  tlie  diagnosLs,  so  closely  <lo  thj 
conditions  rt'serable  each  other.  i 

The  ulcerative  form  of  tuberculous  peritonitis  is  easily  distinguisbel 
by  the  prescjK'e  of  tiil)ercnlou.s  lesions  elsewhere  and  l»y  the  inarkej 
ehnnge.s  in  the  peritoneum,  the  fever,  ami  wasting. 

Uectal  exatiiiiiatioji  uiuler  an  anesthetic  may  lie  of  great  help  in  ai^ 
doui>tful  eiLse  in  enabling  one  to  tleteet  loeal  colleftions  uf  fluit!,  tnassfl 
of  enlarged  lymph  no<lcs,  ete.,  which  might  not  be  accessible  to  onliitiU| 
palpation. 

Prognosia. — The  ulcerative  form  of  tubereuloua  peritonitis  Ls  regulaii 
fatal,  althonijh  recovery  has  1>een  known  to  follow  the  dLscbar^e  of  «! 
absce.s.s  at  the  navel.  In  the  other  varieties  the  prognosi-'^  i^  fairly  gooi 
many  of  the  cases  recovering  on  rational  treatiiient,  ami  many  beio| 
improved,  if  not  cured,  by  laparotomy.  » 

Treatmfliit. — ^There  Iuls  bet^ii  a  great  tJeal  of  dLscussion  in  recent  veal 
a.s  to  the  l>e.st  treatnifiit  for  tiiUnvuloLia  peritonitis,  and  the  tpiestion  j 
not  yet  settled.    Treatment  iiuiy  be  eliLS.sed  a.s  eittier  metiieal  or  ^orgieal 

Medical  Treaiment,^VrL'^h  air,  quiet,  and  g*Hxl  nursing  are  of  prinl 
importa-ncc.  The  patients  arc  kept  in  bed  a-**  long  as  tliew  are  arti* 
symptoms  of  disca^^c.  The  diet  is  made  as  nutritious  11*^  p<is.-*ibhi 
Unless  there  i^  diarrhea  or  vomiting,  the  pattrnts  may  lie  given  soli 
food,  even  if  thert^  is  fever.  Meat,  eggs,  anil  milk  should  eonslitiifl 
the  major  part  of  the  dietary.  If  there  Ls  vomiting  or  tliarrhea  th«4 
must  be  trcateil  on  general  principles.  Constipation  should  lie  treato 
Ijy  enemata  rather  than  purgatives.  Flatulence  and  indigestion  mul 
be  treati'ii  by  n^gulatiun  of  the  diet  and  the  use  of  !a.s[nolh  or  salol 
For  the  relief  of  pain  the  a]jplication  t>f  heat  hy  the  hot-water  Ixitti 
or  turpentine  stupes  may  be  employed.  Occusiioiia!  painting  wifb  iodini 
may  also  Im'  effective.  The  ascites,  nnless  eN'ccssivp,  may  l>e  let  alonl 
If  it  seems  necessary,  the  abdomen  may  Ix^  tappeil.  but  not  in  the  ortH 
nary  way.  By  reason  of  die  adhesion  of  the  viscera  tliere  is  tiK>  git^ 
danger  of  wounding  the  intestine  if  a  sharp  tr*K'ar  is  phmgcil  in,  ;is  j 
usually  done.  An  incb^ion  shouhl  l)e  made  thr<'>ugh  the  abdominal  wd 
and  a  blunt  trocar  intrwlnccd.  If  thi.s  measure  fails,  lapanritomy  mid 
be  resortCfl  to.  Tonies,  .such  as  eiKl-liver  oil^  a^^^enI(^  or  the  syrd 
of  the  imlide  uf  iron,  are  to  be  given  when  the  condition  nf  the  stamnq 
permits.  In  any  cilsc  abundance  of  fresh  air  and  attention  to  all  th 
details  of  hygiene  are  of  prime  importance.  •  [ 

Siijfficai  Treat mJ^nt.—TWiB  consists  in  a  free  lapamtomy  with  drain 
age  of  the  ]>eritoneal  cavity.  It  is  the  only  m<'tho<l  advisable  for  cwm 
of  the  ulcerative  typi'  or  for  any  cjlsc  iti  \v]\'\oh  the  effusion  is  exiv.ssiv| 
particularly  if  the  effusion  Ik*  pitrnlcnt.  It  is  advo<-ated  by  some  surgeon 
for  all  causes.  The  re-sillts  of  surgical  treatment  have,  for  the  most  piil< 
been  very  gratifying.  Rotcli.  of  liriston,  Iuls  reporte*!  02  cii-ses  of  lulwi 
eulon.s  peritonitis  ob^rved  Ijy  him,  32  of  which  were  nperatcil  upon 
with  12  death.*!;  of  the  .'iO  ca.ses  not  o]>erated  upon.  20  dirrl.  .Aldibet 
Pe]M>rts  r>2  0|X'rfltive  cases.  One  of  the  acute  miliary  type  ibeil  afUi 
operation.       Of  6  cases  of  subaente  type  with  a.scites,  but  one  die«1^8i 
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pfTwat.  ppcovering.  Of  Ifi  rases  of  chronic  type  witli  ascites,  but 
Mr  M,  1*3.8  per  cent,  recovering.  Of  9  cases  with  ciK-yste<l  collec- 
ijoreof  fluki,  all  recovered.  Of  6  cases  of  the  fibroadhesive  type,  all 
nrovvrii;  and  of  8  cases  with  suppuration,  7  recoven'd.  but  none  of 
iJtf  cBM'j  had  lieen  followed  morr'  tliaii  a  year.  These  V4'rv'  fa^orahic 
fiffires  have  no!  tjcen  Imrne  out  by  Inter  repurt^^  but  tlie  re.suUs  have 
fwn  siK-h  as  to  make  operation  advLsaltJe  in  any  case  not  yielding 
pvompliy  to  liy^etiic  and  palliative  treatment. 


TTJBEECULOUS  MENINGITia. 


Dv  D.  J.  McCAHTHY.  M,D. 

TiilierruWs  meningitis  may  cither  be  a  local  process  affecting  the 
[iieri)iigP8  serondan.'  to  a  tul)crrii|o!j.s  ft>ons  elsewhere,  or  it  may  be 
|*rtofa  genenil  blood  infection  by  the  tubercle  bacillus. 

ItioJogy. — W'hile  the  di^a^e  may  occur  at  any  time  of  life,  it  is  mueh 
Bww  fjipt|iient  in  chiklhood.  It  is  rare  during  the  first  and  seeond 
VTER  n{  Kfe,  although  it  w  quite  pf>.s.sible  tliat  many  ca,ses  of  basic 
nariingiiw  in  iitfaney  may  l)elong  to  this  alTeetion.  Tlie  largivst  num- 
i*rof  cases  occur  l^etwren  thesecond  and  fifteentli  years  of  life.  Oper- 
pmceiJures  on  tnlMTculous  lymph  nwies,  adenoid  gro^i-tlis,  and 
BSppfially  on  tubcreulou.5  joints,  may  determine  a  bhjod  infection  m 
w^iditiie  brain  and  sphiai  cord  are  most  intensely  affectcil  and  domi- 
iralrlhr  I'liniral  pieture.  In  those  ra.se.H  in  which  the  inHanimation  is 
*l"«Tvl  process  (not  a  manifestation  of  a  blood  infeetion)  i(  Is  usually 
wroiidary  to  a  tuberculous  focus  in  the  imiuc^^bate  neighborhood  of 
iW  mfTimpes,  such  as  in  the  bones  of  the  .skull  or  of  the  spinc^  the 
MviliiN  of  the  face,  nasal  fosste,  the  orbit,  or  the  ear.  From  these 
in-is  (Ije  Inf«-cti(jn  may  be  direct  by  extension,  but  inon^  frequently  by 
'5ii|.'halie  transmission.  The  source  of  infection,  however,  in  the 
J*ft  niajority  of  cases  nuist  be  .sought  for  at  some  distant  point,  and 
»  usually  found  in  a  kx'al  process  in  the  lungs  or  the  peribronchial 
yfupli  nwies.  The  afifectioti  mayoriginate  in  tutK^rculosi.s  tpf  the  alnJoni- 
I'lal  orpans»  the  joints,  the  bones,  su|>erfi(iid  lyniph  noilcs,  and  even 
'^'  skin.  While  the  IrausmLs-sion  in  these  eases  is  probably  through 
'''p  IiIimmI  ami  the  localization  of  the  process  in  the  meninges  is  due 

the  lessened  resl-^tauee  of  these  membranes  to  infection  and  the 
n-slstance  of  the  other  tii^sues  of  the  l>ody,  it  is,  however,  cjuite 
pwihV  that  K^nphtitic  transmission  may  be  of  much  more  importance 
^*n  has  heretofore  l)ccn  suspected. 

^that  small  i^roup  of  cases  in  which  a  can^ful  search  at  autopsy  4|oes 
i^t  n-veal  tul>ereuhtsLS  cisewhcix*  in  the  Ixuly  the  source  of  infection 
luav  be  fiireet  from  the  nasal  cavities.  The  rtdation  of  aflcuoi^l  ^jrowths 
W  lb  iifLsnl  phar\7ix  to  affection  of  the  menitif^s  should  be  borne  in 
Diiixi.  Ge4jrge  H.  Wood  has  recently  called  attention  to  the  frequency 
of  *flcclions  of  the  tonsiLs  and  adenoids  caused  by  the  tubercle  bacillus. 
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Ffttbology. — The  gross  appearance  of  the  hraui  of  patients  djing 
from  UilxTrulons  meningitis  varii'.s  grt'atly.  In  ohier  c-hiltli\'u  aiwi  in 
atUilts  there  may  Ix'  littlt'  t.-videiice  of  a  marktMl  iiiHainmatory  pnx-ess. 
Numerous  small  grayish  granvk's  are  found  on  the  outer  .surface 
of  the  blranl vessels  anil  may  be  found  only  after  careful  searching. 
The  pia  may  Ix*  apjjarcntly  normal^  slightly  reddened  at  the  seat  of 
some  of  the  small  ^rayi.sh  graimles.  In  infancy  and  early  childhood 
the  ijinammatory  process  is  much  more  distinct  and  intcnae  llian  in 
adults.  The  inflammatory  exudate  al  times  ba-s  a  semipumlent  api)ear- 
ance,  Ln  present  o%'er  the  entire  base  of  the  brain,  and  extends  aloii^  the 
bloorlvessels  toward  thf  convexity  or  into  the  brain  sulj^taiice^  with  the 
pWHliiction  of  local  ar^'as  of  ir"Ha.ni[natiori  sometimes  of  a  hemorrhagic 
type.  I  have  seen  this  exudate  o\ct  an  eighth  of  an  inch  in  tidckness 
around  the  optic  commissure.  The  tubercle  liacilhis  may  be  found 
in  the  jjrarndes,  iii  the  exudate,  and  the  inflammalory  areas  in  the 
brain  substance.  The  examination  of  the  insides  of  the  bloodvesseU 
may  siiow  an  intimal  tulx^R'ulo.sis   (Hektoen). 

Distention  of  the  ventricles  due  to  an  internal  hydnfrejjhahij!  U 
present  even  in  thase  cases  in  which  there  Ls  an  alj^ence  of  exudate 
bhx'king  up  the  communication  of  the  ventricles  with  the  subaraclknoid 
spaces.  Thb  Is  probably  due  to  a  toxic  irritatioit  or  actual  inflaiiii3i|^^l 
tion  of  the  e|>endynial  lining  of  the  ventricles.  The  brain  snbstaill^ 
is  edcmatoua  and  there  is  evidence  in  the  flattened  ctmvolutlona  of  ' 
intense  intracranial  pn'ssure.  In  a  small  numlx^r  of  cases  the  spinal 
meninges  may  also  l>e  infected  by  the  inflammatory  pnx-css.  While 
the  pncKiess  is  usually  confined  to  the  oer\'ical  region,  the  entire  coni  is 
at  times   alfet'ted. 

Symptomatology.— Tlic  s>Tnptomatology  is  so  coin]>lex»  varying  with 
the  intensity  uf  the  infliimmator^*  prtx-ess,  the  presence  or  aljsenee  of 
exudate,  and  the  complicating  cerebral  intcjxJcation  that  we  shall  divide 
the  course  of  the  disea'^e  into  three  stages — the  -stage  of  invasion,  the 
stage  of  irritation,  the  stage  of  coma  and  paralysis. 

Stage  of  Invasion, — For  a  varying  length  of  time  (one  to  se\'eral 
weeks)  the  child  loses  weight.  Is  peevisb,  irritable^  n^stless  at  night. 
grinds  the  teeth,  has  no  desire  to  play,  and  Ls  drowsy  in  die  davtime. 
A  slight  tein|X'raturc  develops  slowly,  but  usually  tlocs  not  rise  alM>^% 
100*^  or  at  the  nH*st  101°  F.  at  night.  The  Ixjwcl.s  Ix-come  constipated 
although  in  a  small  numlier  of  cases  there  may  be  diarrhea.  Head' 
aches  now  develop  nnd  may  Ik-  a^sociatnl  with  vomiting,  Hea*lache 
may  be  present  from  the  beginning  uf  the  prcHlromal  ]XTio<i.  Tlic 
presence  of  headache,  constipation,  irrirability,  and  voTniting  in  a  child 
exposed  to  a  tulw^rculoits  infection  should  put  the  phj'sician  on  his  guard 
for  an  oncoming  meningitis. 

Stage  of  inffammaiorif  Itritfition. — As  the  inflammatory  pnxt-ss 
iiecomes  marked  the  fever  increases  somewhat,  the  child  is  evi*li-ntlv 
much  weaker  and  very  sick,  antl  complains  of  light  and  sonn<l^.  The 
irritability  is  increased;  the  chiltl  lies  in  a  scmisomnolent  ctindition, 
answering  when   s|X)ken  to   in   u   peevish  manner.     Constipation  is 
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DMfkfd;  ihe  piilsr  i.s  slow  aiiM  irritablp^  If  ibc  child  is  excited  or  dis- 
(yrfwl  hv  imn-iii^,  the  puisL-  will  a^iceiul  from  (iO,  70,  or  SO  u]>  to  140, 
'JV|>ijUc'  may,  however,  be  very  variablt-.  Other  vasomotor  phenoni- 
fDi&Tv  nmrkeil,  such  as  alternate  flii-shing  and  paling  of  the  c-heek  and 
wfllirtnink.  At  time^  brilliant-r(Ml  patches  of  irrcgiiUir  outline  develop 
ml  lasi  for  several  hours  on  one  portion  of  the  bcMly  and  then  disap- 
fmr,  ^appearinjij  later  in  other  areas.  In  the  later  st^ge,s  of  the  dis- 
rw  II  ilisluK-t  iiiJirl.iUng  of  the  skin  may  apj>ear.  The  lirndache  is 
nMJft  inlen**!'  and  the  irritability  is  inerea-si'd  by  a  hypeTsensitivcness  to 
limdi  of  the  entire  IxmIv*  Motor  phenomena  arc  usually  very  marked. 
RigiiiilT  of  the  muscles  of  the  tieck  and  of  the  back,  retraction  of  tlie 
hewl,  ^Tinding  of  the  jaws,  pulling  up  of  the  aiif^Ies  of  the  month,  and 
rtriljisimjs  are  present.  The  rigidity  may  be  so  marked  thut  thf  bofly 
may  l*  lifted  as  one  piece  by  elcvaling  pressure  on  the  occiput.  The 
Bnhs  DMV  b<*oome  ri^i<|  and  eonlrnctefi  with  inerea.se  of  the  reflexes. 
Antral  convulsions  may  occur  or  may  !«■  al>scnt  throughout  the  entire 
cwiiv.'  of  the  disease.  Even  in  such  ea.se,s  there  are  twitchings  and 
j^t^tnf^  of  the  extremities.  Partial  convulsion,'^  may  ix-cur.  At  this 
3l«^  Keniig*s  sjTnptoin  is  well  deveIop*'d.  The  child  after  several 
il»w  bwomes  stuixmius  and  may  at  times  mutter  to  itself^  but  dis- 
UiHt  deltriura  is  eoraparati^'ely  rare.  Variations  in  the  respiratory 
rtiylliui  are  present  throughout  the  entire  stajje  and  are  otniopt  <-harac- 
tmstic.  Even  when  the  child  is  quiet  ll*ere  is  a  distinct  irre^darity 
f>f  therhythm^  with  inequality  of  tlie  amplitude  of  the  reapiratory  excur- 
sx)tis,  "a  dLshannony  of  association  lietween  the  movements  of  the 
aiaphragrn  and  those  of  the  thoracic  walls."  As  the  diseavse  advances 
'^''piratioiis  beccime  more  irregular^  a  period  of  suspension  of  the  respi- 
^b>ry  Tu«\'ements  W'iujt;  ffdiovve*!  hy  long,  deep,  sijE[hing  respirations, 
lowanl  the  end  the  respirations  may  follow  the  CJfiej'iic-Stokes  type* 

Tlie  pw[)ils  early  in  this  stage  may  be  eontracte*!,  but  later  become 
JWitftJ  and  at  times  may  be  unequal.  The  irritation  of  the  oeeulo- 
Siiitor  nerves  at  first  produces  a  spasmodic  internal  strasbismus  fol- 
mii\  by  fi  paraUiic  Sf]uint.  SU>w  tnovemi*nts  of  the  eyes  from  one 
^'^H'  U)  ihf  other  and  even  <Jistinct  nj'stagmns  mny  Ix-  oliserved.  The 
'^phlhaloioscope  reveals  in  the  majority  of  ea.ses  a  moderate  choking 
^1  the  disk  and  in  a  smaller  number  of  cases  bright,  shining  spots  on 
^"^  choroid  (miliary  tubercles  of  the  chonnd),  which  when  seen  are 
*rsoutely  dia^iostic. 

'^tajc  i)f  Coma  and  Paralys-h. — The  child  h  now  unconscious;  the 
^^iniof  the  neck,  of  the  back,  and  of  the  extn-mities  relaxes;  the  pupils 
*^  narkeillv  dilated,  the  evcballs  turned  outward  and  upward,  the 
"w  are  half-closed,  and  complete  blindness  is  present.  The  pulse  in 
'''^' rapid,  the  ivspirfttory  rhytlira  is  irregular,  the  superficial  tempera- 
'urp  is  ;jubnormul,  the  rectal  tem^)erati]re  usually  high,  although  it 
^*y  be  subnormal.  Convulsions  may  occur,  but  are,  as  a  nde,  very 
Iptand  limited  as  to  time  and  distrilintion.  They  may,  however,  be 
IX  intense  at  the  en<l  as  at  the  iK'ginning  of  the  second  stage,  and  may 
«  followed  by  a  temporary  paral^isis.     The  paralysis  of  this  stage  b^ 
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however,  usually  permanent^  due  to  destruction  of  the  nerve  tissues. 
The  cxtremitifs  are  flaocid  and  relaxefl*  there  is  complete  paralysis  of 
the  eye  inusele.'s,  a  dropping  of  the  angles  of  the  mouth  wit3i  loss  of 
exprt'S^^Tuu,  and  a  punil^iie  eonditioii  of  the  jaw.  Soractinies  retention 
of  urine  occurs  towunl  (lie  end  of  this  stage.  As  the  end  approachi-s 
cyanosis  and  lividity  of  the  skin  and  mueoas  merabranes  appcur,  the 
cxtremitie~s  and  tnink  become  t-oM,  and  death  slowly  takes  place.  Death 
sometimes  foliows  a  general  convulsion. 

The  course  of  the  disesise  varies  with  the  intensity  of  the  infection 
and  of  the  iiifliirnmatory  ]>rocess  anrl  the  ajre  of  the  child.  In  infanU 
a  fatal  termination  may  Ix*  expecteil  within  a  week.  Death  may  occur 
in  children  under  two  years  of  age  in  two  or  three  days  from  involve- 
ment of  the  base  and  convexity.  The  onset  is  sudden,  with  hea^lwhe, 
lii^li  fever,  convulsions,  and  a  rapiti  fatal  termination  iK'fon'  coma 
appears.  In  later  childhood  the  disea^se  runs  a  i'ourse  of  frtjm  one  to 
two  weeks.  There  are  other  eases  running  a  subacute  course  and  last- 
ing from  four  to  six  weeks. 

DiagnoaiB.— The  diagnosLs  of  tulxTCulous  meninpitls  frum  other 
forin.s  iif  ineninf(iti.s  depeiuls  on  the  di.scovery  of  sttmc  active  or  latent 
focus  of  lub'^'ulosLs  elsewhere  in  the  body  aiw!  the  presence  of  tnlx^n'Ic 
bacilli  in  the  ccR'bnxspinal  fluid.  While  the  cliiiical  pictun*  in  sume 
cases  is  typical  it  often  does  not  differ  essentially  from  that  ]ire.senle<l 
in  other  forms  of  meningitis.  A  pmlon^d  pro^lromal  ]>eriod  with  con- 
stipation, bradycardia,  slight  elevalion  of  temperature,  with  the  pul- 
niohiiry  and  oenhn-  symptoms  ulM>ve  descrilxjd  will  <liffert'titiate  the 
tulxTcnloiLS  from  other  forms  cjf  mi^ningitis.  The  non-tuberculous 
forms  of  meningitis  may  be  distitignlsbed  by  the  suddenness  of  onset, 
the  absence  of  prodn.>me.s,  the  initial  fever,  and  the  rapidity  of  course. 
When  the  meningeal  infection  is  a  part  of  a  general  miliary  tnliereu- 
losis  alTeetin^  other  or^jans  ii  typhoiil  state  mny  Ik-  presented,  leading 
to  a  diagnosis  4>f  ty|)ihotd  fever  with  symptoms  of  meninp-al  irritiition. 
The  absence  of  leuktK-ytosis  ami  the  presence  of  the  Widal  reaction 
in  the  blood  and  the  uljSence  of  tnJHTrlc  ba4''illi  in  the  cerebrospinal 
flnnl  should  easily  dih'erentiatc  the  two  coiulition.s. 

From  brain  tumor  in  children  the  diagnnsis  is  made  by  the  slow 
onset  4»f  the  sym]*tc)nis  in  tumors  with  the  aksenee  of  fever,  the  greater 
intensity  of  the  o]*ti<-  neuritis,  and  tlie  presence  of  localizing  s\mptoms. 

Lumbar  Pundnrc— The  exnininatioti  of  the  cerebrtjRpin&l  fluid  as 
M  method  of  dirtj^nosis,  in  tulien'uh>u.s  as  in  other  forms  of  tnenin^tis, 
is  of  ^reat  vidue.  Pnnctnrt^  with  a  liir^e  h>'podermie  needle  or  small 
antitoxin  syrin^*  may  U'  made  lielow  the  termination  of  the  spinal 
con)  at  the  second  lumbar  vertebra  without  injury.  I^ocal  ane^hesia 
may  be  used  and  it  is  sinnetinies  a<lvisab]e  to  proflnce  slight  chloro- 
form anesthesiii.  iTiis  is.  Iiowever,  in  the  f^reat  majority  of  eases 
unnecessary.  Tliorough  cleaidtnesa  Ixith  as  to  instruments  and  the 
skin  Is  e.ssential  to  prevent  infection  of  the  spinal  meninges.  The  point 
of  the  needle  should  be  inserted  lietween  the  spinous  processes  a  little 
to  one  side  of  the  median  line.     At  a  varying  distance  dependmg  on 
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the  a^  of  the  child  {'2\  cm.  in  infants)  an(i  the  interspace  selected, 
the  needle  will  penetrate  the  spinal  canal.  Tfie  Huiil  runs  drop  hy 
(Imp  and  s«mcthing  may  be  learned  from  its  charafter.  In  tuber- 
nilutis  meninjt^itl?  it  is  asiially  clear,  and  is  as  opal<*scent  a.i  tlie 
nortnjil  Hukl;  it  may  show  a  sediment  on  atandiiij^,  or  it  may  be  tnrbid. 
In  simple  meniJigitrs  it  may  be  clear.  In  purulent  meniii^itLs  it  is 
cloudy  or  distinctly  pussy.  Cover-slip  pn-parations  should  be  maile 
an«l  oarefidly  studied  lioth  for  the  orgatiisms  and  also  for  the  char- 
K\i-t  of  the  formed  cellular  elements,  Tlie  tcclmitjue  for  the  exami- 
iiatum  (*i  the  fluid  for  the  presence  of  ttilKTcle  bacilli  is  pven  by  Hand' 

»ai  follows;  The  fluid  .should  be  allowed  to  drop  from  the  need!e 
itiU)  (n  sterile  test-tube,  which  is  then  .stoppenMl  with  cotton  and  allowed 
I  Ui  skritl  for  several  hours,  or  until  a  strand  of  fibrin  ha.s  formcil;  this 
occurs  in  fmin  one  to  six  hours,  and  it  either  settles  to  the  bottom  or 
rtiulii's  from  the  lop  of  the  fluid  down  to  the  bctttom,  spn^adlnjr  out 

»  in  a  fan-shaped,  I Iclicate  fihn.  A  straiglit  platinum  needle,  not  a  loop, 
tetodclied  to  one  edge  of  the  fibrin,  the  adhesion  bein^  very  firm;  the 
filiriii  is  then  transferri'd  (<>  a  slide»  care  tjeiiij^  taken  to  tip  the  test-tube 
S)  tluU  the  fibrici  constantly  floats  in  li*iuid ;  a  frw  drops  of  the  fluid  are 
toh-jxiiired  with  tfie  Hliriii  on  to  tlic  slide,  fur,  if  tlic  fibrin  emcr^s  for 
Uit  an  instant  from  the  lluid,  it  will  either  roll  Up  iiito  a  cord  through 
which  nothinj^  can  be  seen  or  it  will  wrap  itself  .50  tightly  aroiinti  the 
platiiuim  needle  that  it  cannot  l>e  detaehe4l;  to  prevent  this  the  Qi\^'  of 
the  icst-tulte  slionld  Ix^  flun^'tl  and  not  straight;  when  onci'  on  the 
^liili'juid  Huatin^  in  the  fftiid,  it  can  be  carefully  separated  fivmi  the  tip 
f*f  tht'  platinum  needle  with  the  help  of  an  tjriiinary  needle  or  pin;  the 
rswas  of  fluiti  is  drained  off  from  the  slide  and  the  remainder  is  evap- 
omirrl  hy  gentle  heat,  it  l)eing  not  only  unnecessary  put  usually  fatal  to 
titr  siircess  of  the  examination  to  pn%ss  t!ic  fibrin  between  two  slides; 
t'lf  filiij  is  fixed  by  heat,  staiue*!  in  the  usual  manner  and  then  carefully 
p"io  liver  with  a  tnechanical  staj^.  A  point  for  the  pmtection  of  the 
^'laminer  is  worth  mentioninp;;  all  of  the  germs  are  not  eangltt  in  the 
■i'lriu,  hut  some  float  free  in  the  fluitl,  and  a."^  it  is  well  to  flood  the  sliile 
'"'■'Ni  to  t!ie  ri>k  of  overflowing^  a  blotter  or  piece  of  filter-paper  placed 
''^"*'ath  the  slide  w^ill  alworb  lH*th  the  fluid  and  the  stray  germs,  and 
yisijifiYtion  is  then  easily  accomplished  by  combustion;  if  the  blotter 
•s  (l»rk  in  color,  the  film  of  Kljrin  can  then  be  .seen  much  more  ea.sily 
M  U-ate<l  on  the  slide.  The  next  step  in  the  examination  L^  tfie  taking 
^'  pultures.  After  the  chemical  examiiiation.  for  which  ^  c.c.  will 
^"'fii'p,  the  remainder  can  ^>e  used  fi^r  inoc-nlation  ijito  guinea-pigs  if 
this  is  deemed  ailvLsablc;  this  U  hardly  necessary  if  tubercle  l^acilli 
l^uve  been  Founfl,  but  it  is  very  desirable  in  all  other  cases  and  should 
"■tarried  out,  if  possible^  for  then  the  exclusion  of  tnlx-rculosis  resta  on 
"'"assailabh'  ^rround.  The  non-tidx^ifulous  ca.^es  do  not  show  the 
""liii  fr)nna(ion  in  anything  like  the  degrt^e  that  tulxrculnus  cases  do; 
'u  tV  (onner  ttiere  usually  Ixung  a  scanty,  yellowl'^h-wjdte  setiiment 
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of  leukocytes  at  the  bottom  of  the  te:*t-tube,  extending  for  a  short  d| 
tant-e  up  the  side.s. 

If  this  techniriLic  l)e  carefully  followed  tulx'rcle  bacilli  will  Ix-  foim 
in  prat'tieally  ICHJ  pt^r  eent.  of  eases  of  tubereulous  nu-ningitis. 

The  chemical  examination  of  the  re-sidual  fluid  may  be  made,  an 
while  it  g;ives  valiiahle  dnta,  is  not  as  important  as  th^  mieroseopic  exjim 
nation.  The  changes  to  \)e  expeetetl  are  a  diminution  or  alxnence  i 
the  normal  .siigatvreacting  suljstanee  of  the  fluid,  an  increase  of  tl 
albumin,  and  the  presence  of  leukocjies.  Hie  nonnul  (|uanUty  i 
copper-reducing  substance  in  the  fluid  (sufjar^J  i:*  3  to  5  egm.  in  lO 
The  normal  amonnt  <if  albumin  is  0.25  part  in  ItXX).  A  study  of  tf 
cell  elements  in  the  fluid  shows  a  variation  in  the  different  forms  i 
meningitis.  'Hie  polynuelear  lenktM-^-tcii  arc  in  the  majority  in  tl 
non-tu()ereuloiis  forms  of  meningitis,  the  Iji-mphocytes  in  tlie  luliercl 
lous  form.  In  ttie  epiilemic  form  the  dipltx-tK'cus  iutraccllulam  w| 
be  found  after  properly  .staining  eover-.snps  made  from  the  sedimei 
of  the  centrifngated  flni<i.  Staphyh^MK^ei,  pncnmoeocci,  and  oth( 
pyogenic  organisms  have  l^een  found  in  other  forms  of  mejiuigitis. 

Proifiiosis. — 'i'ulR'tculon.s  meningitis  may  Ik*  considereil  to  l>e  uni^-^ 
sally  fatal.  In  an  extensive  exfwrience  ii]  the  exanuiiation  of  the  braii 
of  adults  anti  ehiUlren  dj*ing  fmm  piilinoniiry  tul>eR'ulosiH  at  the  I'hilt 
delphia  Hospital  and  the  Henry  Phippn  In.stitnte  I  Imve  seen  cases  whic 
presented  at  auto]>sy  evi<Ience  of  healed  tuberculous  inflaminat(»| 
lesions  of  tlie  meninges.  I  have,  however,  never  seen  a  r-ase  of  tidiel 
culous  meningitis  recover.  Onl  and  AVaterhon.se  R^jKirt  a  cfise  t 
recovery  by  trephijiirija^  and  draining.  I  have  seen  only  one  ca.se  treat* 
in  this  manner  with  an  unfavorable  result.  Furijririger  reports  a  cat 
of  recovery  after  spinal  puncture,  tnljcrele  bacilli  l^eing  fouml  in  t|| 
cerebrospinal  fluid.  Hie  rtxonJ  of  two  enrefl  eases  in  tlie  literatiii 
calls  attention  to  tlic  hopeless  nature  of  the  iiffection. 

Treatment. — The  treatment  i.s  entirely  symptomatic.  A  purgative  i 
the  early  stage  i.s  indicated;  iee-bngs  to  the  head  or  along  the  spine  I 
control  the  pain,  a  proper  nouri.shing  diet,  and  a  <]uiet,  darkened  mol 
will  add  to  the  comfort  of  the  putient.  The  surgical  treatment  fopenin 
the  skull  by  trephining,  and,  more  recently,  by  a  lai^  osteoplastic  flap 
practised  by  Agnew  in  1K91,  and  by  Onl  and  \A'aterhouse,  Jaboulav  an 
others  has  been  successful  only  on  the  one  case  alwve  referred  to,  but  i 
newof  the  hopeless  nature  of  the  affection  it  is  deserving  of  more  extende 
practice.  The  theory  ui>on  which  this  treatment  is  based  is,  that  th 
exposure  of  the  meninges  to  the  air  should  have  the  same  iH'neKcii 
effect  as  In  tulx-rrulous  peritonitis,  and  .should  also  relieve  the  increase! 
intracninial  pressure.  Ttic  use  of  lumlwir  j)uncture  in  cases  where  t^ 
cerebrospinal  eommunieation  is  open  produces  an  amelioration  of  thi 
symptotns  witiiout,  however,  any  permanent  rt^ultJi. 


^ 
^ 
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DirnTHKRiA  (Greek,  Ji^dif/tXt  a  skin  or  membrane)  is  an  acute 
itiTtt'tiuus  <lisease,  chic  to  the  presence  ami  growth  of  the  Klebs-Ijx-fflcr 
biit-illus  on  a  miicoiis  membrane  or  woumi  of  tJie  skin  surface,  iijhm 
wliich  it  |>rothices  a  pseudomembrane.  Gerieral  symptoms  espcciallv 
rL-ferable  to  the  nervous  system  are  caused  by  the  elaboration  of  certain 
tr*x^ii«  cliiefly  at  the  point  of  inocnlation. 

1'he  pathological  changes  in  the  orgaiiii  are  caused  hi  j^at  part  by 
tr»jc<*mia,  but  aUo  by  the  presence  and  prowili  of  the  Klelis-LoeHler 
Jjoxrillus  alone  or  in  combinntion  with  other  organi^m.s  within  the  tissues. 
^*o  part  of  the  earth  seems  to  l»e  free  from  at  Icu^t  occasional  out- 
br^-aks  of  the  <iiscase.  In  large  citiea  it  is  endemic,  the  case.'ii  varying 
irt  €hfferent  sea-sons  and  3'ears,  tii  number  antl  a%^erage  degree  of  vini- 
lrn<f.  In  country  places  and  HUiall  towns  it  occurs  as  a  local  e])idemic, 
ot»*j*  or  more  ea-^es  being  brought  into  a  community  from  extraneous 
aotatces  and  sprea^Hng  the  disease, 

IVnn  an  ainilysLs  of  a  large  number  of  cases  in  this  country,  Conti- 
nc^Tital  Eurojieand  England,  one  may  conclude  that  the  disease  h  con- 
si*  l*'riib]y  less  frequent  during  the  warmer  months  of  the  year,  anrl 
tl»is  is  readily  explained  by  tlie  fact  that  during  these  months  the  people 
K^''«?  more  out-of-doors,  the  chihlrcn  leave  their  overheated  and  over- 
fT^^^kwdeci  houses  for  a  greater  part  of  the  day,  schools  are  closed,  and 
ll"i«^  prevalence  of  catarrhal  affections  of  the  upper  air  passages  is 
pr^*jit|y  rJiminL^hed. 

^ioJo|7.  Mode^  of  Infection. — ^Nothwithstanding  the  impossibility  of 
^'~i»*infr  the  source  of  many  apparently  ii^olated  and  puzzling  ciLses 
^^  <liphd)cria.  it  may  be  stated  ptwitively  that  one  case  of  flic  disease 
al-\^«ys  arises  fhrecdy  or  indirectly  fnim  another.  The  most  fretiuent 
"^•-tliods  of  infection  arc  by  the  inspiration  of  air,  especially  in  <'lased 
'***>'n8  infected  by  a  diphtheria  patient,  the  use  of  handkerchiefs  and 
*'*^f^s  in  common,  frora  handling  infected  toys,  Ixiokn,  and  clotiiing,  and 
'at<-r  by  transferring  the  fingers  to  the  mouth,  the  ase  of  infected  sfHJons, 
''LsheN,  and  foo4l,  ami  by  kissing  upon  the  mouth. 

I'hysicians  and  nurses  who  do  nut  take  proper  precautions  in  dis* 
itiftx-ting  their  persons  ami  clothing  are  frequently  the  means  of  carrying 
*^>ti1ajfion  from  infected  to  healthy  individuals. 

V\iv  tlieory  of  indirect  infection  prestipposes  what  we  know  to  \ye  a 
^t,  that  the  diphtheria  bacillus  may  live  for  weeks  and  months,  not 
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uiily  in  tliroiits  which  have  every  appearance  of  health,  hi;t  iilsii  dri«l 
upon  dotliiiig,  bt'iJiling,  wall-papor,  carpets,  etc.,  whic-K  have  not  l>et*n 
pruperly  disinftvlfiS.  All  unusual  but  w'el]-aiithcntk*attHl  method  of 
transmisyiun  is  by  iiieans  of  a  milk  supply  coritatniuatcil  hy  <Jain" 
helpers  who  are  affliete*!  with  the  disease.  Milk  is  an  exceUeiil  eulture 
medium  fur  the  ICleks-Ijoeffler  hacilhis  and  thiLs  aifonls  a  ready  nielhod 
of  ronveying  actively  growing  colonies  to  consumers  of  the  infected 
supply. 

'iVansTolision  of  diphtheria  by  domestic  animals  has  not  been  sub- 
stiintiated,  nor  its  conveyance  by  means  of  defective  draim^je  and  sewer 
gas  proved.  Neverthde."^,s,  un-nanitiiiy  conditions  of  drainage  tend  U> 
proloni^  the  presence  of  the  diphtheria  germ  when  once  iniplantcfL 

Pn'digfXisinff  Factors, — No  race  can  l>e  said  to  be  immune  to  the 
disejkse.  According  to  some  observers,  negroes  show  a  greater  degree 
of  resustance  than  the  wliite  races.  By  .some,  the  Jews  are  thought  to 
be  e.speeially  susceptible,  hut  this  apparent  susceptibility  may  readily 
be  accounted  for  by  the  fact  that  the  poorer  Jewish  quarters  are  usually 
those  in  which  overcrow<ling  and  lack  of  sanitary  precautions  are  most 
in  evidence. 

Age  has  an  important  beuri]ig  on  its  occurrence,  riiildren  under  one 
year  of  age  and  especially  those  in  the  first  six  nionllis  of  life  possess 
a  n*lative  imnnmity.  Tlie  ages  from  three  to  five  years  may  be  set 
dnwn  roughly  as  the  time  of  greatest  susceptibility;  from  the  ninth  to 
the  tenth  year  the  susceptibility  slowly  decreases,  an(i  from  this  period 
rapidly  decreases. 

The  disease  affects  both  sexes  in  about  equal  proportions.  As  with 
other  acute  infections,  diphtheria  attacks  by  preference  those  of  low 
vitality  and  especially  the  subjects  of  ehmnlc  catarrhal  conditions  of 
the  upper  air  pa^sage^  and  hytxritrophy  of  the  neighlx>ring  lymphatic 
structures  (tonsils  and  a*lenoids), 

Bftcteriology-^The  bacillu.-?  descptlwd  by  Kteba  and  Ix>effler  in  IWvJ- 
18S4  and  Inter  .shown  by  Roux  ami  Yersin  to  l>e  the  cause  of  diphtheria 
has  bcvn  cxhaastively  studied.  It  Ls  capable  of  exhibiting  quite  a  wride 
ilcgree  of  structural  difference,  even  in  the  same  culture  me<|iiim, 
depending  on  the  length  of  time  a  culture  Is  grown,  the  consistence  of 
the  medium,  tem]>erature,  etc, 

(irown  on  Kleb^-Ixxfller  serum»  the  medium  most  generally  used  for 
diagnostic  purposes,  ftir  twelve  hours  or  more  at  a  tenipenitupe  somewhal 
below  100°  F.,  and  stainHl  with  alkaline  methyl-blue  ,*iolution,  the  bacilli 
are  seen  as  fine  rods,  straight  or  .slightly  curved,  usu»lly  noticeably 
rluhhed  at  one  or  both  ends  and  arranged  in  larger  or  smaller  groups 
with  great  irrt^gularity ;  occasionally  end  to  end  in  a  bmken  line,  but 
more  often  one  ba^.-ilhts  foriTUng  an  angle  with  another^  a  parallel 
arrangement  not  b<'ing  commonly  oKsei-vcd.  The  length  varit^  from 
1  to  6/t,  the  width  from  0.3  to  ().%. 

Common  variations  frf»m  the  above  are  bacilli  pointed  at  one  or  U)th 
ends,  thick  at  one  end  and  pointed  at  the  other  fso-calle<l  wctlge  shapetl). 
Thick  and  short  forms  are  occasionally  met  with  resembling  so  cloesely 
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rertain  uf  the  puscudodiplitlicria  UaciUi  that  (he  true  luiturt'  of  the 
«rj;nnLsni  can  only  be  [wisitively  dctenuined  hy  clinical  symptoms, 
luUure  mt'thoil-s,  urid  aniinjil  inoculation. 

Nfisscr's  stain  Ls  often  used  to  Itring  out  certain  morphological  char- 
acteristics more  clearly  than  can  bo  done  with  the  Klehs-IjocfHer  stain. 
Jt  ixiujideai follows:  Solution  No.  1 :  Ic.c.  methyl  liluodis,solved  iii2()e.c, 
■)  |>er  ctnt,  alcohol,  90  ex:  distilUrd  water,  .50  c.c.  glacial  acetic  acid, 
Solution  No.  2:  2  c.c.  vesuviit  to  1  litre  of  Iwiling  distilled  vviitcr.  Slain  ' 
ii)  No,  1  for  three  to  ten  seconds,  stain,  wa^h  in  water,  and  stain  in  No.  2 
for  three  to  five  gc<'ond.s.     Wash  off  and  examine. 

The  iMwIy  of  the  bflcilhis  will  thas  he  stained  a  brownish  color,  while 
tlie  so-called  jx>lar  granules  of  Neiikser-Kmst  will  be  seen  at  one  or  both 
eiitb*  of  the  rrMl  as  dark'bhie  oval  Inxlies,  the  diameters  of  which  are 
itivariably  somewhat  greater  than  that  of  the  bacillus. 

'IV  chief   characterLstic.s  of    the  Klebs-I,oeffler   bacillus    may  be 

sft  iJown   in   brief   a.s   follows;     It  is  iion-raotile,  anrl    while  growing 

u^oTv  luxuriantly  in  the  presence  of  oxygen,  thrives  also  without  it.     It 

<loc»  not  form  s|>ores,  but  will  live  wlicn  dried   for  weeks  and   months, 

«»p«'iiilly   when   protected   fritm   sunlight.     It   is   readily   killed   by  a 

lern|)iTature  of  l^\)°  F.     It  is  not  killed  by  fi'eezing  temperatures,  begin- 

oinj;  to  grow  at  a  tcmfwrature  of  20**  C>  (GS°  F.),  but  most  luxuriantly 

about  lM>ly  (empemture  (9(>°  to  iW''  F.)- 

Oil  apj>arently  healthy  mucous  membrane  the  bacillus  may  exist  Utv 
monllw,  lH)th  in  those  who  are  convalescing  from  the  dt.sease  ami  in 
tk*  liimats  of  those  who  have  never  cxl\ibited  any  symptoms  of  it,  but 
who  I'tJiiscinusly  or  uncttn scions ly  have  been  exjXKseil  to  infwtion.  Sncli 
biuilli, while  not  appan-ntly  harmful  to  those  who  nnist  in  consequence 
Iff  n-jpinh'*!  as  possessing  a  natural  or  aequireil  immunity,  are  never- 
tht'Ii'H*  iiouifes  of  gn'ttt  danger  when  transferrcfl  to  susceptible  infli- 
^Ttluab,  und  it  Ls  probable  that  recurrent  attacks  of  the  disease  are  often 
'Kit  to  the  ]iresence  of  these  latent  germis,  which  take  on  active  growth, 
by  n^aMon  of  a  discontiiiueti  immunity,  from  temporary^  general,  or 
'"''III  patli«fhj;ri<'id  coutlitions. 

Oil  hlixxl  serum  after  twelve  houis'  growth  the  colonies  of  Klelxs- 
bn-ffir'r  Viacilli  are  seen  as  milky-white,  ^ay,  or  yellowish  |>»^irits,  slightly 
drvatH  with  im^gular  borders.  Neigldioring  colonies  may  coalesce. 
ITie  ^t-nmi  is  not  liquefied, 

hi  Ittjiiillon  f alkaline, slightly  ncid  or  neutral)  the  bacilli  grow  readily, 
I'fwIiK-iiijj  acid  in  their  gro^vth-  Of  other  media,  milk  may  l>e  mentioned 
"^^ « favorable  one,  its  appearance  not  changing  through  the  gri>wth  of 
thf  nrijftnLsm. 

AccofJing  to  Dr,  W.  H.  Park  the  bacithia  is  pathogenic  for  guinea- 
^.  fHbhits,  chirkcus,  birds,  an<l  cats.  iVbxlerately  so  for  dogs,  goats, 
^■aitlc  find  horses,  aufl  not  for  rats  and  mice. 

bipiilheria  tvacilli  <iiffer  widely  in  their  virulence,  fnun  those  which 
(inidiiccifrath  with  fearful  rapidity  to  those  which,  apparently  |>o3s<Kssing 
aXI  til,,  cultural  and  morphological  characteristics  of  the  former,  are 
ahisolutelv  non-virulent. 
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Between  tLese  two  classes  may  be  mentioned  a  type  of  bacilli  whii 
when  iiiofulated   iiilo  guinea-pigs  products  b  chronic  disease,  slow  i 
its  course  and  ending  Fatally  by  inducing  a  state  of   general  ini 
tion. 

It  has  been  shown  that  ihe  virulence  of  certain  avirtilent  bacilli  ma' 
be  restored  to  them  by  passage  through  the  bodies  of  animaLs. 

The   cimracteristic   le.stons    prcHJuced    by   inoculating    animab   wj 
diphtheria  are  identical  with  those  found  at  autopsy  on  hnmaii  bcingJ 
deafl  of  the  disca.se. 

For  a  long  time  it  was  supposed  that  the  bacillus  of  diphthrnR,  whm 
implanted  upon  a  mucous  membrane,  showed  no  tendency  to  invaJc 
other  structures  save  thase  in  direct  continuity  with  the  site  of  i!w 
Ic-siou.  trachea,  lungs,  etc.  Careful  investigatitin  of  the  various  or^^^as, 
however,  show  this  not  to  be  the  case,  but  that  the  bacillus  lua^ 
be  carrietl  by  the  blood  and  lymph  stream  to  all  parts  of  the  UjJ/ 
It  U  found  in  pure  culture,  or  associated  with  other  organism* 
notably^  streptococci,  pneiinioeocei,  tind  stapliylufocei.  This  ass^K-iiitu 
is  especially  .seen  in  the  lungs.  In  the  other  organs,  liver,  spleen, 
the  bacilli  may  be  found  alone. 

How  great  a  part  this  migratory  ba<^-illus  takes  in  pro<)ucitig  tl 
symptom-complex  of  the  ili^sease,  as  well  as  the  local  lesion  found  in  l! 
organs,  cannot  lie  definitely  determineiJ*     As  a  rule,  the  nii^pTinnn 
seen  in  severe  and  especially  iu  septic  cases,  although  not  cttnfined  tnil 
latter.     It  Ls  reasonable  to  suppose  that  wherever  in  the  lioily  livir^ 
virulent  iliphtheria  liacilli  are  found,  that  they  perform  their  share 
producing  the  toxemia  peculiar  to  the  disease. 

In  the  lungs,  the  at*tx«;sory  sinuses  of  the  nose,  and  middle  enr,  ll 
association  with  other  or^^anisms  |>roilucc.s  marked  pathological  dintiiii 

The  ntost  frequent  and  tlreadetl  complication  of  the  disea.sc,  hrnuclv 
pneumonia,  Lsduc  not  only  to  the  action  of  the  toxins  on  the  pulmnna: 
structure,  but  to  the  actual  presence  of  the  bacillus  within  them,  aiwi, 
associated  with  other  organisms. 

The  question  as  to  the  pchition  between  certain  diphtheria-like  bad' 
(pseudodiphthcria  bacilli)  and   the  bacillus  of    Klelis-I>oefflcr  canrii 
here  be  entered  into  at  length.     Sufficient  to  say  that  a  minoritv 
observers  regard  the  former  as  but  varieties  of  the  true  or^'ftnl'^ms  aii 
capable  under  certain  conditions  of  assuming  all  the  characl eristics 
the  hitter.     The  majority  hold  the  opjx.isite  opinion — namely,  tlnil  tl 
Klcbs-Loetflcr  liaeillus,  while  it  may  l>e  absolutely  uvirulent  and  lacki; 
in   certain   cultural   and    morphological   characteristics,    belongs  to 
distinct  class,  and  under  no  circumstances  whatever  can  the  pse 
organism  be  msule  to  possess  all  the  characteristics  of  the  Kleljs- 
bacilhis. 

It  is  at  times  very  difficult,  even  impossible,  to  state  pasitivelv  tlii*- 
su<'h  and  such  an  organism  lielongs  to  the  class  of  Klebs-Ltiefflrr  Imcillr 
judf^inji  from  a  morphological  standijoint,  especially  in  the  absence  (»^, 
clinical  data.      Fortunately  this  is  not  a  very  common  occurrence,  ant/j 
repeated  cultures  will  generally  ser\'e  to  settle  the  question  of  diagnosis. 
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doubtful  barilU  an?  more  often  found  in  cultures  from  the  nose 
coojunctivrt  than  in  tliase  from  the  throat. 
The  moeX  distioctive  characteristics  of  the  pseuJobadlll  may  be 
Dionianxed  tm  follows:  They  ure  apt  to  be  thicker  and  shorter  than 
ror  1»ac-illi,  are  often  arranged  in  parallel  groiipri:  when  stained  with 
^ciascr's  sotucioii  they  .show  no  ur  only  atypical  polar  graiiult-ii,  thev  du 
KA  prwibit*e  acid  in  bouillon»  and  are  not  patho;jenio  for  guinea-pigs. 

To  such  rules,  however,  thert^  are  many  exceptions,  ami,  as  already 
|fttc<i,  biu'lUi  ai«  oeca.siuimlly  Tound  which  Cullil  all  or  nearly  all  these 
■Motions,  and  yet  tnu.st  be  classed  as  true  diphtlieria. 

The  more  diificult  case^  fall  naturally  to  the  expert  bacteriologist, 
in  the  alittence  of  whom  the  practitioner  must  rely  on  the  clinical  symp- 

bs  taken  in  eonjuiiedon  with  the  morphological  characteristics  to 
iihsh  a  dia^iosid. 
Fithology. — The  pseudomembrane  may  be  situated  on  any  mucous 
surface,  hut  most  fref|uently  on  th&5e  contijjjiious  to  cutaneous  areas. 
If  the  Utier  are  denudeil  of  epithelium  tlicy  al.so  form  suitable  site.'*  for 
tin*  pTT>paga(ion  of  <Usease. 

Thfl  pB«tidom«mbrai)e.— The  faucial  toni;il  is  the  most  common  site 
<)f  th»'  Tfieriibraric,  together  with  the  adjacent  parts  of  ifie  phar\'nx, 
NeTt.  and  with  aliout  equal  fret|ueiK'y,  the  nasopharynx,  and  lastly, 
ihf  lan-nv  and  trachea.  Jn  the  severe  s<>-c-alled  toxic  forui:^  of  the 
il'iM-ase  i(  often  spreads  to  all  of  these  areas.  It  is  gray  white,  yellow, 
l(M  wffen  dark  in  color.  It  may  be  veiy  thick  or  praclicully  invisible; 
i-iiiips  olii^ly  to  the  underlying  surface,  or  l>e  easily  removed  in  large 
-I.--:  the  latter  is  charaeteri-^tic  of  laryngeal  and  tracheal  pseudo- 
I't'nibrains. 

IV  pmeess  by  which  it  is  formed  is  tliat  known  as  coagulation 
wniisis,  the  necrosis,  as  a  ruU\  involving  only  the  su[>erficial  unilerlying 
Mnidurfti.  More  ran'ly  there  may  l>e  deep  destniction  of  tis'^uc,  a 
I'nirrss  more  often  seen  when  other  organisms  are  associated  with  the 
UVIxH'filer  bacillus.    (See  Tlale  IX.) 

(hi  microscopic  examination  of  a  section  of  tissue,  underlying  a 
'liphlljcria  membrane,  it  is  seen  that  the  epithelium  beneath  the  latter 
p^lffltfnved  (o  a  great  extent;  there  is  an  extensive  leukocvle  infiltratiun 
ol llie tissues,  extending  to  a  variahle  depth  iK'nenth  the  surface,  together 
*itb  frnuiiilar  particles,  remains  of  cell  nuclei,  and  a  greater  or  less 
foiitWr  of  red  blood  cells.  Beneath  the  area  of  cell  infiltration  the 
**«iiw  an*  filled  with  fibrinous  exudate  and  r«l  blood  cells. 

iV  I'iiange  in  the  blowlvessels  consists  of  thickening  of  the  walls 
iiii!  plii^jfitig  of  dieir  Inmrn  with  fibrinous  masses.  The  mucous  glands 
^^J  Amvk  a  mild  form  of  acute  tlegcneration  or  complete  necrosis  of 
Hieir  stnicture. 

Thfpnx-esses  deseTil>ed  are  usually  limited  by  the  membrana  propria, 
It'll  ill  srnne  cases  this  Ixjundary  is  crossecl,  an4l  the  tissues  l>eneath  it 
ar?  irivjuleii  by  fibrin  and  eetl  infiltration. 

Hif  (inr  characteristie  pathological  change  causeil  by  the  toxins  of 
liipluhcria  is  that  which  involves  the  nerve  structure.     TTiis  consists  of 
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jjarcnchymatous  and  interstitial  ile^ciieratioti  of  (he  pcripherai  nenes, 

atnl  ill  all  proSwihility  of  certain  degenerative chaii^fs  iii  the  spiriul  timl. 
(Jtlicr  c'OTiditiuns  that  have  l>een  clescrilwd  art"  hv|x'remia,  hrriiorrhap-, 
ami  fally  di-jjjfneration.  The  cases  in  whifh  the  ntrve.s  are  affcctitl 
are  usually  tliasc  of  long  dumlion,  or  tho^e  in  which  there  is  exteasive 
memUrime  ]>rfxtuction  and  consequent  niarkecJ  loxeniia. 

In  the  heart  there  may  be  cell  infiltration  of  the  niyiK'nrdiuii^,  fulty 
infillrrttion  ami  degeneration,  or  interstitial  ehanges  with  fragmentation 
oT  the  muscle  fibres. 

Puhnonary  k\sions  shouhJ  l>e  considered  rather  as  a  eoinplicalion 
than  a.s  a  piirt  of  the  disease,  for  it  may  l>e  eonchnled,  from  the  results 
of  experiments  an<l  postmortem  btwteriologieal  finftinpij  that  in  the 
production  of  those  lesions  the  Kleb.'^-Loeffler  l>acillus  plays  only  a 
preliminan'  part,  the  real  legion  Ijeing  the  work  of  associated  or^nisnis, 
notably  tlic  strcpttx-occus;  less  often  the  pnemnoctx'cus. 

The  lesions  of  the  lymphatic  structures,  spleen,  lymph  nodes,  etc., 
consist  in  brief  of  cell  hyperpla-sia,  general  conge^stion  am!  areas  of  ecll 
necrosis,  so-called  focal  necrusLs.  The  latter  is  no(  ixvuliar  to  iliphthcria, 
but  may  occur  in  all  severe  acute  infectiouji  Jiseascii  if  suHU'ieutK 
proloni^l.     Heruorrha^^s  are  frequejitly  seen. 

The  diphtheritic  luernbrane  may  inva<le  the  alimentary  canal  in  anjn 
part  of  its  course,  as  an  extension  of  the  disea.sc  fmm  above  downward^ 
Diphtheria  of  the  stomach  is  not  infrequently  foun<l  at  autopsies. 

The  lesions  of  the  liver  consist  of  small  aretts  of  necrosis  rcsemblinj 
to  the  naked  eye  miliiiry  tubercles  and  due  to  the  action  of  the  s|>eeifi' 
toxin  on  such  ureas  of  liver  cells  as  are  supplied  by  blomlvesseU  wht^s 
walls  have  been  affected  by  the  disease. 

In  the   kidneys   there  are  no   lesions   characteristic  of  the  di**ra 
The  one   most   commonly  found   is    that   of  acute   degeneralinn  ir 
greater  or  l«iS  extent.     Acute  interstitial    le^sions  occur  rather  infi 
quently. 

The  voluntary  muscles  show  similar  changes  to  tliose  descril>cd 
occurrinj!;  in  the  myix'iirrlinm. 

Symptomatology.— Many  dilTerent  classiBcations  of  diphtheria  ha 
been  attempted,  none  of  which  is  entirely  satisfa<'tor}\    The  purely  l>a 
teriological   classification,  while  haxinj^  a  s*'ientific  basis  jis  a  ri*eor 
niendation,  leaves  out   of  account  the   variable   reaction    of  difTere 
constitutions  to  the  same  genus  or  combinations  of  g(*rm.H.     On  tlH 
other  hand,   a   classification   based   on   purely   clinical   oliservwliim 
illogical,  since  only  kno^\ledge  of  the  bacteriolofjical  findings  in  ma^f 
cases  will  enable  us  to  understand  why  th4)«c,  seeming  to  all  appearance 
identical,  show  such  a  variation  tn  clinical  symptoms. 

For  prac'tical   purpose.s   the  classification    based  on   the  locftlion  of 
the  membrane  and  the  character  of  the   organism  nr  combination  nf 
organisms  which  take  part  in  its  foraiadoD  is  perhaps  the  uhjhI  saiiv 
factory. 

Pure  or  fibrinous  diphtheria  k  due  to  the  action  of  the  Klebs-LocfBtr 
bacillus  alone,  the  severity  of  the  ca.ies  depending  on  the  extent  «[ 
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the  hiemhrane  and  iti  location  ami  the  degree  of  resistance  shown  by 
the  imJiWdual  to  the  action  of  the  toxin. 

TTiis  form  of  diphtlieria  is  less  frequently  followed  by  coniplicatirtis, 
yields  r«ore  readily  to  specifie  treatnit'ot,  and  is  fiomewhat  more  fre- 
quently sec'M  amid  niorf  favorable  surroundings  than  in  institutions  and 
tenements. 

Mijrtd  diphtheria  is  due  to  the  association  of  the  Klcbs-Loeffler 
harillus  uitli  other  organLsras,  usually  the  streptococcus.  It  is  usually 
characterized  by  its  greater  severity,  the  teudcncy  to  complications, 
I  resislant'e  to  antitoxin,  and  its  proneness  to  attack  those  in  previously 
poor  health,  especially  the  subjects  of  eular^'fl  lymph  nodes.  It  is  the 
LL-^uul  fornj  which  c-omplicates  scarlet  fever  aiitl  niettsles  aii*l  is  the  form 
I  occurring  as  a  primary  disease  of  die  nose. 

The  name  catarfhai  diphtheria  has  been  given  to  that  fomi  of  the 
disease  in  which  there  is  no  visible  menil)rane.  It  is  not  of  common 
occurrence  and  deri^'cs  its  importance  not  so  nuich  from  the  flanger  to 
the  patient  as  the  probability  of  its  being  trausrnitlcd  to  others  in  a  less 
l>cid|;n  form,  cspci'ially  as  the  diagnosis  is  not  usually  inB*le  except 
when  the  nature  of  the  disease  Ls  suspected,  as  after  the  exposure  of 
tlie  patient  to  a  known  ease  of  diphtheria,  when  the  bacteriological 
cxunniiatioii  serves  to  dear  up  the  nature  of  the  case,  the  symptoms 
Ijcing  identical  with  ordinarj'  catarrhal  phan'ngitis. 

General  SymptomB.- — The  temperature  curt  of  uncomphcaied  diph- 
theria follows  no  particular  course.  In  the  pure  form  of  the  disease  the 
fe^*er  is  not  apt  to  l>e  high  at  any  time.  Indeetl,  in  older  children  unlesa 
n  careful  record  be  kept,  tliere  may  a[)fK;ar  to  be  little  or  no  fever, 
in  this  lUffering  from  the  follicular  tonsillitis.  "^ITie  fever  increases  with 
tiie  formation  and  spread  of  the  membrane,  and  steadily  declines  with 
its  disappearance.  In  younger  children  the  temperature  is  high  for  a 
«Jay  or  two,  after  which  it  slowly  declines.  With  the  appearance  of 
"Various  com  plications  there  is  a  rise  of  temperature,  e-spe<'ially  with 
invoh'enient  of  the  kings.  The  action  of  the  toxin  is  invariably  sh4fwn 
liy  an  increase  in  the  pulse  rate,  although  the  pulse  may  be  slow  at 
<he  onset.  In  very  young  children  it  is  especially  affected.  In  older 
<-hihiren  a  continuously  high  pulsPj  lr5()  or  more  to  the  minute,  may  he 
reganled  as  a  compHcation.  Other  condiliou.s  of  the  pulse  which  prob- 
sblv  justify  the  suspicion  of  myocanlinl  changes  are  bradycardia,  irreg- 
iilarity,  and  a  weak^  thready  action. 

BUk>H. — The  toxins  of  diphtheria  produce  certain  changes  in  the  blood, 
the  most  constant  of  which  is  a  leukocytosis,  vyrying  in  degree  with 
the  extent  of  the  nienihranc,  the  virulence  of  the  individual  organism, 
and  the  amount  of  reaction  on  the  part  of  the  patient.  The  condition 
l)^ns  with  the  di.sease  and  reaches  its  height  at  the  heiffht  of  the  latter, 
and  then  gradimlly  de^^ines.  It  is  prolonged  by  the  mrurrcriee  of 
various  complications,  especially  bronchopneumonia,  Tlie  polytiuclear 
elements  are  those  most  affected.  The  increase  of  these  may  be  vety 
Kiarked.  especially  in  canes  which  terminate  fatally. 
'ITie  red  cells  are  diminLshei!  to  some  extent,  and  also  the  hemoglobin, 
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and,  accorrJing  to  some  observers,  the  specific  gravity  of  the  blood  is 
increasetl  together  with  its  t-oajjulability. 

Urim. — Apart  from  the  varioQs  forms  of  nephritis  wliifh  occur  iw  a 
coinplicatiou  tjf  diphtlieria,  certain  changes  in  the  urine  are  coinmunl)' 
observed  even  in  mild  rases  lus  a  result  of  toxemia.  The  qtiantity  may 
be  diniiiiisheij  to  a  j^reater  or  less  extent,  occasionally  suppressed. 
Albumin  occurs  in  one-third  to  one-half  of  the  cases  during  the  course 
of  the  disefLse.  It  is  uHiially  smnll  in  amount,  oecjisionaliy  aceonipanieil 
by  ca'its  and  is  ihie  to  ile^eneration  of  the  renal  epithelium.  It  usually 
clears  up  shortly  after  the  tli^apfx'arjince  of  the  membrane.  'I'he  scviri^ 
forms  of  nephritis  are  not  commonly  ^een  in  uncomplieatwl  cases.  In 
the  mixed  eases  and  ttsijecially  when  the  disease  complicates  scarlet 
fever,  nephritis  is  very  common. 

Diphiketia  of  the  Ton»ib  and  Pharynx, — ^Tliis  vcuysl  common  form 
of  the  di'sease  varies  in  it*  clinical  eoursc  frfjni  an  attack  s^^  mild  thut 
the  rluldren  do  not  seem  to  Ije  at  all  ill  and  only  an  examination  of  the 
throat  reveals  the  true  nature  of  the  ease,  to  that  with  a  rapidly  sjiread- 
inp  meml>rnnc  which  includes  the  whole  throat,  and  if  not  trealiil  at  the 
very  onset  causes  death  by  an  overwhelming  toxemia. 

In  the  miht  form  there  is  seen  on  one  or  both  ttMisils  a  white  or  ^rav 
pali'h  which  either  covers  the  tonsil  or  pesembk\s  a  punched-ont  arva 
with  membrane  at  the  bottom.  The  tonsil  is  swollen  and  reddened; 
the  membrane  Is  usually  friable  and  may  be  remo\e*l  in  small  pieces, 
leaving  a  blwding  surface.  At  times  the  tonsils  present  the  appcar- 
aiiee  of  an  acute  follicular  tousillitLs^  so  much  so  that  cultures  alone 
will  serve  to  distinguish  the  two  diseases.  The  membrane  may  remain 
confinet!  to  the  tonsil  or  spreatl  to  the  posterior  pillar  of  the  fauces, 
one  or  Uith  sides  of  the  uvula,  and  biu'k  of  the  pharjTix.  Barely 
it  Is  entirely  iuvisi!}le  by  the  ordinary  methotls  of  diroat  cxaniiuation^ 
Ix-Iiig  concealed  behind  a  swollen  tonsil,  or  \s  back  of  the  uvula  and 
soft  palate. 

I  have  recently  seen  a  case  in  which  the  throat  presented  everj'  appear- 
ance of  a  .scarlatinal  anf^ina.  Imth  tonsils  l>t'inp;  brifrht  nnl  and  swollen. 
together  with  the  fauces;  an  antitoxin  cr>lhema  atlded  tn  the  difHcuUies 
of  the  diagnosis.  On  pulling  one  ttmsil  slightly  forwanl  a  large  mem- 
branous patch  was  seen  on  its  posterior  asp«^,  the  culture  showing 
Kleb.s-Ix>effler  Willi. 

The  symptoms  in  mild  cases  are  not  marked.  Tlie  child,  if  ohl 
enough,  complains  of  sore  thrr>at  anil  .some  difEeulty  and  pain  in  swal- 
lowing. The  pulse  rate  Is  increased,  and  there  are  two  or  three  degrvcs 
nf  fever.  ProvidtHl  the  membrane  shows  no  tcmlency  tn  spread,  it 
l>egins  to  disintegrate  after  a  few  days  to  a  w^eek*  Paralysis^  usually 
confined  to  the  pharynx,  occasionally  follows.  A  mtnlerate  albumin- 
uria is  regularly  present.  The  cervical  lymph  nodes  are  somewhat 
swollen  and  tender  {Fig.  78)- 

In  the  severe  form  of  the  disease  the  picture  is  one  of  overwhelming 
toxemia.  Tlie  membrane  may  not  differ  in  appearance  fmm  that  of 
the  I»enign  fomi,  but,  as  a  rule,  is  of  a  dirty  b^ow^lish  color,  or  yellowish 
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ralWrtlian  white.  Tiie  parts  adjoining  thf  tonsils  ar^  rapidly  invo|ve<i. 
Tlje  uvula,  posterior  phamix,  an*l  fwiice-s  are  covered  hy  a  practically 
nHitiiiiiniis  tliirk  membrane,  so  tlmt  when  one  looks  at  the  throat 
(ke  wpanitf  striiftiircs  may  l>c  almost  unrecognizable.  Tlie  tonsils 
«rrpipatly  swollen,  and  snch  parts  of  tlicm  as  are  not  coated  wiUi  mem- 
liranp  aiv  a  diisky  or  hright  red.  The  uvula  is  often  edematons.  The 
imHi'.'is  Ls  very  liable  to  extend  iipwanl  to  the  nasopharynx.  The  rer- 
[  viciti  U-mph  mules  involved  early  in  the  disease  are  lar^'  anil  tender. 
At  the  l>e|rinning  of  the  attack  there  may  Ix-  a  eliill  nr  convulsion. 
Iljepe  is  often  a  low  deliriinn,  followed  by  somnolence;  food  is  taken 
'n'tli  great  ilifhenlty  Ijotli  on  ai-count  of  the  narn>wing  of  the  passages 
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Tumpentnn  obari  of  ouc  of  dipbtberia.    Swellliu^  of  lymph  (loclus. 

the  pain  caused  by  swallowing.     The  pulse  is  rapid  and  small, 
'^***inies  irregular.    The  temperature  is  lii^h. 

,  "'  Oib  form  of  pharyngeal  diphtheria,  as  in  the  benign,  cultures  from 

^  tliMat  will  show  at  least  a  predominance  of  the  Klebs-I/>effler  bacilli, 

^^^^  taken  from  the  nose  tistially  show  a  greater  numlicr  of  eix-ci. 

"1n*n  the  latter  predominate  the  Xyyc  of  the  disease  pn^^-sents  certain 

mftt'reneos  frtim  the  form  just  deserilw'th     In  tiie  mixed  form  of  the 

dismay.  (|,p  patient  suffers  from  the  corabineil  effect  of  the  activity  of 

''^"t'tliau  one  set  of  organisms.    The  membrane  is  apt  to  l)e  discolored, 

*^l  it  may  he  even  bla*'k  when  there  is  much  hemorrhage  beneath  it, 

It  tisiiuHy  spreads  rapidly  to  alt  adjoining  surfaces.     The  parts  are 

ptally  swollen  and  there  is  a  constant  discharge  from  the  nose  and 
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throat  of  a  thin  fliiifl  mixed  with  mucopus,  blood,  and  pieces  of  mem- 
brane. Tl*e  appearance  of  the  jmtieiil  Ls  that  of  one  sufFertnjt;;  fruin 
general  sepsLs.  The  pnLse  is  rapid,  the  temperature  of  a  pyemic  lypCt 
often  very  miK-h  elevated,  sliowiiig  marked  and  rapid  remissions. 
The  kidneys  are  affected  early  in  the  disease,  and  other  complicationt 
are  frequent. 

Nasal  Diphtheria. — The  eommon  form  of  this  disease  is  seen  in 
f'liildren  past  the  age  of  infancy.  It  is  of  frequent  ornirrentv  in  insti* 
tiitions  for  t-hilUreii  and  in  sehoots,  prolmbly  much  more  so  than  \» 
generally  supposed.  When  it  is  confined  to  the  nasopharynx  and 
anterior  nares  the  children  seem  to  be  suiTering  from  an  a^jj^vated 
rhinitis,  Tliere  i.s  a  cojistaiit  nasal  discharge  of  a  thin  or  muci>punilen| 
chanw'ter,  often  mingled  with  hlottd  and  cansin^  excoriation  of  the  no*» 
trils  and  upper  h'p.  There  Is  more  or  less  obstniction  to  nasal  rcispir** 
tion  and  consequent  mouth  breathing.  The  patients  do  not  s^em  par* 
ticularly  ill,  as  a  rule  merely  uncomfortable.  There  may  l»e  a  motlerata 
toxemia,  which  Is  shown  by  lassiludct  heatlachc,  anorexia,  and  .*^h{:bt 
fever.  The  iiature  of  the  disease  Ls  often  no  doubt  overlooketl,  anil 
can  only  be  determined  by  a  bacteriological  examination,  although 
occasionally  a  careful  inspection  of  the  anterior  nanes  will  reveal  tlM 
presence  of  membrane,  usually  on  the  septum  and  deep  in  tbc  canal, 
and  the  lymph  nodes  Wow  the  angle  of  the  jaw  will  be  found  enlai^retl* 
The  mucous  membrane  Is  rp<ldenejJ  and  swollen.  The  cultures  usually 
show  mi.\efJ  infection.  The  prtjcess  may  e^ctcnd  to  tlic  na^sopharyiuc 
and  even  to  the  larynx.  These  patients  are  a  source  of  grave  danger 
to  those  with  whom  they  come  in  contact.  Tlieir  handkerchiefs  and 
fingers,  constantly  saturated  with  the  infected  discharges,  are  eminentljf 
suited  to  spread  tiie  disease. 

When^  insteaxJ  of  being  confined  to  the  anterior  and  postcrittr  narvs, 
these  parts  are  secondarily  infecte<!  from  disease  of  the  lower  f»hHr\7i£ 
and  tonsils,  tlie  symptoms  are  of  great  severity,  esijocially  as  it  is  thQ 
type  of  disease  seen  most  fretjiiently  iit  young  cliildren.  If  nursiitigs, 
they  are  unable  to  take  nourishment,  the  mouth  is  held  wide!y  openi 
the  respiration  snuffling  and  snoring.  The  chihlrcn  are  unable  to  rvsU 
tossing  restlessly  fnjm  side  to  side.  There  is  real  oKstnictive  d^'spneai 
the  air  not  being  able  to  enter  the  nose  at  all,  and  only  insufficientH 
the  mouth.  On  inspiration  there  may  be  recession  at  the  epigastriutnl 
though  usually  not  so  marked  as  that  seen  in  laryngeal  diphtherii* 
There  is  marked  toxemia,  llie  children  arc  pale,  apathetic,  witC 
cyanotic  lips  and  extremities;  the  pulse  is  rapid  and  feeble.  The  tend 
perature  is  high.  The  lymph  node-8  of  the  neck  are  swollen.  ^Fhc  rhi'l 
dren  may  die  of  toxemia,  suffocation,  or  finally  of  extension  of  tiM 
disease  to  the  larynx  (Fig.  7^). 

Larr/tigeal  Diphtheria. — The  tenn  croup  may  W  applied  correotM 
93  a  purely  clinical  description  of  an  acute  laryngeal  oU^ruction,  dua 
to  inflammation  of  the  mucous  membrane,  togetlier  with  spasm  of  iJ-a 
vocal  cor<ls.  Membranous  croup  may  l)e  camsetl  by  the  Klebs-TiOcfHi^ 
bacillus,  either  alone  or  in  combination  with  other  orgHUsms,  or  \t'M 
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^■^mrrly  by  the  streptococriis  alone,  anj  usually  as  a  complication  of  one            B 
^H      of  \\\v  exanthtrnata.     In  order  to  a\'oi{I  ambigriity  it  is  perhaps  bettor            H 
^1      to  employ  the  tenuis  diphtheritic  aud                                                                     1 

^^H                           >                     1   >                                                                                                               Fill   79                                                                ^1 

^1      cmiip,  and  IJraH  the  tenii  catarrlml 
^H      tu  that  frirm  of    tlie  disease  which 
^F      U   ihte    to    simple    acute    catarrhal 
[           iafianimation  or  congestion  of   the 

^1          I)iphtheritic    memhrarioiis    cronp 
^B      is  nu'l  with,  as  a  rule,  as  an  exten- 
di     sioii  of   the  disease  frtjm  the  thnjat 
^1      or  nose-      I^ess  frequently  the  first 
^^      symptoms    noticed  are  thost^   refer- 
ahle  to  the  larynx,  the  throat  only 
being    sh^htly   congested    or    abso- 
1           liitely  normal.     In  tlic  first  instance 
H      the  pharyngeal  or  nasal  diphtheria 
^      may  mn  for  st^-cral  days  or  even 
weeks  before  extending  to  the  larynx, 
or  it   may  do  so  in  a  few  hours. 
^      Wlielbcr  secondary  or  primary,  the 
^      occurrence  of  laryngeal  involvement 
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■      produces   a    fairly  definite  train    of                 Diphiherift  wim  lojtemi*.                    ^M 
^^     syniptoms  only  varying  in  the  rap-                                                                  ^^^| 
^m     idity  with  which  they  follow  one  another  or  are  modified   by  local  or 
^H     general  treatment. 

^P         The  course  of  laryngeal  diphtheria  may  logically  he  divided   into 
^^     three  fairly  well-defined  stag's.      In  the  first  stage  there  is  a  hoarae, 
1           cronpy  cough,  differing  not  at  all  from  ttiat  si*  commonly  obsen^cd  in 
^H     children  at  the  onset  of  an  attack  of  catarrhal   laryngitis  or  trachco- 
^B     bronchitis.     In  the  rare  instances  when  a  view  has  been  had  of  the 
H      lamix  at  this  stage  there  has  been  seen  congestion  of  the  mucous  mem- 
H      brane  aniJ  \'ocal  conls.     Cultures  at  this  stage,  unless  special  care  be 
^1      taken  to  intro<iucc  the  swab  actually  within  the  larynx,  often  prove 
H      negative, even  though  later cnlturra  show  Klelis-I>(x*ffler bacilli  fret|Uently 
H     in  pure  culture.    The  duration  of  this  stage?  varies  from  a  few  hours  to 
^1      a  day  or  two. 

^1          The  second  stage  coiresponds  to  the  formation  of  the  pseudomem- 
^^     brane  within   the  larynx.     The  cough   increases   in   frequency.     It   is 
^B     brou^t  on  by  dLsturbing  the  patient^  by  (he  taking  of  foot!  or  mcdifiue, 
^B     and  by  exposure  loilraughtsand  by  crying,    It  is  paroxj-smal  in  character, 
^B     and  distinctly  laryr;geal,  the  patient  acting  as  though  partitles  of  dnst 
^m      or  other  fon*ign  substance  were  irritating  the  larynx.     The  cough  is 
^P      dry  and  iricJl'ectual.    During  the  attack  the  face  liecomes  re*]  or  du.sky, 
the  bloofU*esscls  become  prominent,  find  the  eyes  bulge  ami  lacrvmate, 
^_      There  is  soon  developeil  partial  or  complete  loss  of  voice;  the  respira- 
^B      lion  has  a  sibilant  character  as  though  a  large  volume  of  air  was  l>eing 
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hurritM]  tliroupli  a  small  tube.  The  exjHralion  i&  nu\ey  and  the  pause 
between  inspiration  and  i^xpiralion  is  inurkefl.  Kveii  at  tfiis  slagp.  if 
the  chiltlrfii  iire  krpt  perfeotly  qiiit't,  tlieir  hrealliing  is  nut  so  very 
lal>nreiJ  during  a  ^t-at  part  ni  the  time,  l>iit  from  time  to  time  exa*vr- 
bations  of  dyspnea  occur,  tluring  wlnVh  the  t-hildrcii  toss  alx>ul,  thHr 
face  expressing  groat  anxiety*  the  moulh  partly  open,  chest  heaving, 
the  accessory  muscles  of  respiratioji  taking  part  in  tlie  pnw-e.s.i.  At  (he 
hoip^lit  of  inspiration  lliere  will  be  noted  a  marked  recession  of  the  soft 
parts  at  the  epiga,striiirn  and  above  t\it-  clavicles.  The  respiratury 
murmur  at  the  bases  of  the  Uing  on  auscultation  will  l>e  found  to  lie 
diminished.  After  the  attack  passes  the  chihl  sinks  back  exhausti-fl. 
It  is  repeated  at  shtjrter  anil  sliortef  intervals.  Occasionally  tlie  auu*- 
matic  expulsion  of  pseuduniembrane  terminates  the  attack  (Fig.  80). 
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Laryngeal  dlphtherlAn    ErpnlBloTi  of  meimbntte^ 


From  postmortem  examinations  of  the  laryiiges  of  children  who 
have  died  at  this  stage,  it  is  seen  that  the  amount  of  membrane  within 
the  larj-nx  and  involving  the  vocal  cords  can  by  no  meaiLs  Ik-  estimadil 
fromtheeharacterof  the  symptoms.  With  the  severest  variety  of  laryn- 
geal dyspnea  there  may  be  only  moderate  superficial  ulceration  of 
the  coi'ds  and  little  or  no  membrane  extcriial  lo  them,  the  larvn:t 
being  invariably  congested.  On  the  other  hand,  the  membrane  may 
be  found  to  extend  from  the  larynx  in  a  continuous  layer  even  beytind 
the  bifurcation  of  the  trachea.  Such  great  extent  of  membrane,  hovr- 
ever,  is  to-day  rarely  seen,  except  in  such  casej;  as  have  not  receivdl 
antitoxin  at  all  or  too  late  in  the  <Iisease  to  be  efFectual. 

In  the  third  stage  ilyspnea  is  marked  and  constant.  The  cxatvrla- 
tions  and  ivmissions  of  the  previous  stage  are  not  seen^  The  respira* 
tion  is  carrieil  on  with  great  difficulty,  all  the  accessory  muscles  U*iiig 
constantly  called  upon.  Tlic  child  sits  up,  or  tosses  from  siik*  to  side. 
The  recessions  previously  notetl  are  more  marked  and  c^Mi.slant.  'Hie 
inspiration  and  ex]nration  are  noisy  and  perfectly  tyjncal  of  tlie  disi*ase. 
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It  is  now  evident  that  there  is  a  c*>ntinTifll  lack  of  oxypen  reaching 
ihtf  Iniigs.  The  lips  and  fillers  are  bhie,  the  skin  bathnJ  in  perspira- 
tion, tlie  pulse  rapid  and  feeble.  If  the  coiifUtion  be  not  rehe\'ed  l^y 
surgical  means,  s^niptoms  of  carbonic  acid  poisoning  soon  tievelop  and 
tlie  patient  hes  quietly,  almost  lifeless,  except  wiien  an  attack  of  cough- 
ing arouses  him  to  feeliler  and  feebler  efforts  to  overcome  the  obstruc- 
tion. He  becomes  almost  pulseless,  the  face  dusky,  the  skin  clammy, 
the  stupor  deepens  into  coma,  B.nd  the  patient  ceases  to  breathe,  A 
convulsion  occasionally  enils  the  scene. 

In  ejqilunalii^n  of  the  canae  of  laryngeal  stenosis  several  theories 
have  l)een  offered.  Those  which  have  met  with  most  general  accept- 
ance are  briefly  as  follows:  In  ihe  earlier  stages  of  the  disease,  before 
the  formation  of  psciulomembrane,  a  certain  amount  of  obstruction 
is  due  to  the  swelling  of  the  mucous  membrane  of  the  larynx  and  eon- 
gcsjion  of  the  vocal  conis.  The  exacerbations  of  dyspnea  are  at  this 
slage  wholly  due  to  spasm  of  the  cor<is  which  in  some  way,  not  under- 
stcxnl,  have  been  rendert^  hyix^rsensitive  to  stimulus.  Such  acondition 
may  l»c  seen  also  in  whooping-cough.  At  a  later  stage,  when  the  dyspnea 
is  unre^mitting,  it  is  due  to  the  oUstnictirig  membrane  and  increased 
swelling  of  the  parts,  aUhough  the  spasmodic  element  is  still  in  evidence* 
In  the  final  stage  the  latter  <loes  not  come  into  play;  the  muscles  us  well 
as  the  skin  of  the  lx)dy  appear  wholly  frresjxinsive  to  stimulation,  due, 
(t  is  believcj),  to  systemic  carlxinic  acid  poi^joning,  and  the  dys]>nea  is 
then  wholly  caused  hy  the  narrowing  of  the  cahbre  of  (lie  laryngeal 
passage  by  congestion,  psendomembranc,  and  often  by  eilema  below  the 
hirir-nx.  r|>on  this  theory  it  is  easy  to  explain  tlie  temporary  relief 
alTorded  in  the  early  stagi:-s  liy  measures  taken  for  tiie  relief  of  spa^sm, 
such  as  the  administration  of  emetics  and  seflatives,  the  applications  of 
heat  and  steam,  and  the  enforcement  of  perfect  freedom  from  excitement 
of  any  kind;  while  the  iniixirtance  of  the  role  played  by  the  laryngeal 
membrane  in  the  late  stages  of  the  disease  is  shown  by  the  relief  of  all 
symptoms  on  tlie  rare  occasions  when  the  membrane  has  been  expelled 
by  cougliing. 

Diphtheria  of  the  Trachea  and  Brojicki. — The  lar^n^gcal  pseudomem- 
hmne  may  extend  4lownwanl,  involving  tlic  trachea,  the  larger  and  even 
the  smalU-st  bronchi.  The  name  ''ascending  cnin]>"  has  been  given  to 
a  ran'  condition  hi  which  the  diphtheritic  membrane  appan^ntly  first 
finiis  lodgement  in  the  trachea  or  bronchi,  and  secondarily  involves 
the  larynx.  Snch  a  condition  can  oidy  Ix*  positively  diagnosticated  by 
the  t^oughing  up  of  a  tracheal  or  bi-ouchial  cast  witli  a  relief  of  all  the 
sjTnptoms,  but  this  state  of  affairs  may  Ik'  suspected  when  intubation 
or  tracheotomy  has  failed  to  overcome  the  dyspnea,  or  occasionally  by 
m-tually  seeing  the  memljrane  through  the  tracheotomy  wound.  The 
only  characteristic  physical  sign  is  that  pro(luced  by  occlusion  of  a 
large  brtjnchus  with  consequent  diminished  or  absence  of  breathing 
iivtT  that  part  of  the  pulmonary  surface  to  wlu<-h  its  ramifications  leatL 
The  symptoms  are  rapid  breathing  with  real  unremitting  dyspnea, 
uarelieved  by  operation^  and  evidences  of  profound  toxemia* 
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Conjunctival  Diphtheria. — This  occurs  either  as  a  primary  disease 
or  fallows  infection  farriet]  hy  the  hand  from  the  nose  or  throat.  Three 
forms  \mv^  been  described.  ITiat  most  commonly  seen  is  in  part,  at 
lea-st,  a  tnje  interstitial  process  and  is  pri:>biibly  always  due  to  mixed 
infeetion.  Tht.'  lids  are  stiff  and  thickene*!,  so  that  tlu'ir  evcrsfon  is 
diffifult  and  frequently  impossible  without  using  a  great  deal  of  force. 
The  conjunctiva  of  one  or  both  lids  is  eoverwJ  with  a  closely  ailhercnt 
blood-flecke*!  membrane  of  a  dtrty-gray  color,  and  there  is  a  profuse 
piiruletit  diachar^.  After  the  detachment  of  the  membrane  ulet^ra- 
tions,  adhesiuna,  and  cicatriees  may  be  left  or  llie  siglit  pcrmauently 
destroyed  (Fig.  81).  In  the  second  and  less  sewre  form  the  mem- 
brane is  usually  white,  less  adherent,  the  lids  not  thiekene<l  to  any 
great  extent,  and,  except  for  the  presence  of  the  membrane,  the  cases 
resemble  those  of  acute  catarrhal  conjunctivitis.  C-omplieations  are 
not  common  under  proper  trealment.  In  the  thin!  form  there  Is  no 
visible  membrane,  the  conjunctiva  is  swollen,  and  there  is  a  thin,  glairy 
discharge,  with  no  evidence  of  epithelial  desquamation.    Thb  form  of 
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the  {lisease  is  probably  not  common  and  can  only  be  diagnostirale<i  by 
culture.  Gonocoeci  and  staphylococci  may  be  associatetl  with  die 
Klebs-l^effler  bacillus,  but  vei;y  freqnei.tiy  the  latter  b  found  in  pure 
culture,  except  in  the  first  form  of  the  disease-  Tlie  symptoms  in 
general  are  as  follows:  The  eyes  are  closed,  the  bulbs  tender  on  pre&<iijre; 
when  (he  lids  are  forced  apart  there  is  photophobia  and  epiphora,  and  the 
cheeks  are  often  excoriated  from  the  irritating  dischar^  from  Ix-tween 
the  li<ls.  The  constitutional  symptoms  consist  of  a  mo4lerate  rise  in 
temperature  and  pulse  rate  and  other  evidences  of  slight  toxemia. 

Diphtheria  nf  the  Geniiah. — ^^fhis  invariably  occurs  as  the  result  of 
autoinoculation  from  other  sites.  The  disease  is  not  a  cc)inmr>n  onc» 
and  is  seen  most  frequently  in  little  girls.  The  membrane  extemls 
o\Tr  b«')th  labia  majorii  and  minora,  and  occasionally  to  the  va^na 
and  anal  margin.  The  parts  are  swollen,  painful^  and  blee<]  ea^iily. 
The  inguinal  lymph  notles  arc  usually  involved. 

Diphtheria  oj  the  Mouih. — This  is  oeeasionally  seen  in  severe  cases 
of  mixed  hifection  occurring  in  the  course  of  the  exanthemata  (scariet 
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mtaslt-s,  etc.).  Tht?  patches  are  on  the  mucous  membrane  of 
cheek,  lips,  and  tongue,  and  mvolving  fissures  about  the  corners  of 
Kioutli  aflfi  lips.  The  mucous  membrane  is  reddened  and  bleeds 
It.  'Iliere  is  an  increased  flow  of  saliva  and  the  breath  has  an  mlor 
'to  that  ill  ulcerative  stouiatiti^.  The  submaxillary  lymph  nodes 
swollen,  often  to  a  great  <iegree. 
Diphthfria  of  IVounds. — This  '\s  seen,  as  alreatly  mentioned*  as  an 
wwjiiii  of  the  <]Lsease  from  within  the  mouth  to  fissures  almiil  the 
It  aLio  occurs  in  abrasions  about  the  ear  and  nose,  hut  may  involve 
l«ny  (litatiwus  surface  denuded  of  epithelium  by  scratching,  eczema, 
].hrrpes,  L'(c. 

Dipkiheria  of  ike  Sar.— The  Kleb3-Ix>efflcr  bacillus  has  been  found 

[in  a  birgt'  number  of  cases  m  the  middle  ear  in  cultures  taken  after 

I ilpath  fmm  diphtheria.      It  ia  usually  associated  with  other  orgauLsms 

[of  lilt  pTOgenic  variety  an<l  is  merely  an  evidence  of  general  infection, 

I  Hvn:  being  no  true  pseudomcmbrane  present.     In  these  cases  the  symp- 

tonudiiritig  life  have  been  those  of  an  ordinary  suppurative  otitis  media. 

A  fi'w  r^ses  of  true  diphtheritic  infection  have  been  described  with 

I mrmijfaiie  to  l>e  seen  deep  within  the  meatus  after  the  njpttire  of  the 

I  (inim,    TTierc  is  a  bloocly,  irritating  <lisch»rge  which   excciriates  the 

Iniiflland  externid  ear     As  to  whether  this  disease  is  carried  by  way 

[of  iIk'  Eiistaefiian  tul>e  or  the  blood  and  hinph  stream  there  hi  groimd 

For  a  (lilfereticv  of  opinion,  as  hi  some  ca.sc3  the  former  has  appeared 

l«  1»  [ji'rfe<*lly  normal  when  diplithcria  was  found  in  the  middle  ear. 

Conplicaiinff    Diphtheria. — Measles,    scarlet    fever,    ami    less    fre- 

■  niirmlv  whooping-cough    render  a  patient    very  susceptible   to  iliph- 

'hcria  infection,  the  natural  protective  barrier  of  the  healthy  mucous 

aiemljraiie   being   des*troyed    by   the    inflammatory   pnx'csses   accom- 

I  Jttnjn'rig  tlje  primarj*  disease.     Tlie  association  of  measles  and  scarlet 

*  frver  vfith  diphtheria  is  one  much  to  be  dreaded.     The  t^pe  of  the 

' 'Iw'ase  Ls  invariably  that    of    a  mixed    infection,  the    streptococcus 

'*"iii)r  responsible  for  the  character  of  the  local  and  sj'stemic  symp- 

toDis.  tn  this  t^'pe  severe  complications  are  the  rule.    There  is  usually 

I  pwi  involvement  of  the  lymph  nodes»  with  suppuration  and  sloughing 

of  Ihe  involved   tissues*     Gangrenous  processes  are  occasionalJy  seen, 

itmlun^  especially  the  ma>dlhe,  atljoinin^   soft    tissues,  and  the  ear. 

nTonrlifjpneumoniu  is  not  uucommoti,  and  also  general  septicemia. 

O^mplicatioaa  and  Sequels.  Nen^u.t  Sff^ifcm. — Taking  an  average 
*>f«U]7t'  nnrnberof  cases,  compiled  by  different  observers,  pastdiph- 
Tw'ritic  paralysis  may  be  said  to  occur  in  al>out  15  |>er  cent,  of  diph- 
thtria  rikfics.  Accuracy  in  regard  to  this  Is  not  possible,  as  a  number 
'I'siu'li  rases  undoubtedly  develop  after  the  patients  have  passed  from 
n.*ation.  The  symptom  usually  occurs  during  the  stage  of  con- 
»iCti    It  may  recur  ils  early  us  the  second  tlay,  and  even  after  a 

ape  usually  divide*!  into  a  discrete  or  local  form  and  severe 
*>' p'lrrai  form.  'Hie  first,  by  far  the  more  frequent,  usually  occurs 
•■■arlitT  in  the  disease  than  the  latter,     llie  palatal  muscles  arc  those 
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mast  often  involved,  and  even  when  lUe  paralysis  develops  info  a 
general  one  tlie  palute  is,  as  a  rule,  first  affected-  The  Hrsl  symptom 
noted  lA  thut  tlie  children  appear  to  have  difiicidty  in  swallowinjj,  and 
that  liquid  food  causes  an  attack  of  .spasmodic  coughing  ami  irtunis 
through  the  nose.  On  in.sjx'i'ting  the  throat  it  is  seen  that  the  uvula 
hangs  down  in  a  relaxed  condition  and  doe^  nut  retipoud  to  .stimuhis- 
ThLs  eoiidition  is  recovered  from  in  a  few  weeks.  There  is  slight  duiuM| 
of  an  ai^piration  pneumonia  beinj;  eausinl  by  it.  ^H 

In  the  general  fnrm  of  paralysis  the  involvement  of  other  groups  tw 
muscles  usually  follow.^  that  of  the  palate.  The  mascles  of  the  pluirynx 
and  larynx  usually  come  next  in  frequency,  anti  then  those  of  tlw 
lower  extrcmitie?!  and  the  eye.  The  patellar  reflexes  art*  regufarly  I<*st, 
and  there  may  be  paresthesia  or  complete  anesthesia  of  (lie  litnlx*.  'Hie 
children,  if  allowed  out  of  bed,  either  walk  awkwardly  with  a  shnfflirijf 
gait  or  are  entirely  unable  to  stand.  Any  or  all  of  the  ocnlar  muscles 
may  W  affwted  on  one  or  both  sides,  in  consequerK^e  of  which  liiere  ti 
ptosis,  .strabismus^  hypermetropia,  myopia,  and  inei|uality  of  the  pupils. 
The  muscles  of  the  upix'r  extremity  are  less  often  iiivolveil  than  the 
tower.  \Vhcu  this  takes  place  the  paralysis  is  usually  total,  with  aliso- 
hite  loss  of  rmiscular  [jower;  the  patient  not  able  to  sit  up  or  siipj 
the  head,  to  speak,  or  to  swallow. 

Paralysis  of  the  diaphragm  iLsnally  oeenrs  in  connection  with 
involvement   of   other   muscles.     The    respiratioti    Is    purely    thonu-icr 
and  carried  on  by  voluntary  effort.     During  ins]:iirati(jn  instead  nf  (h» 
normal  bulging  of  the  al>domen  (here  is  a  recession  in  this  region.  an<J 
with  contraction  of  the  chest  the  abdomen  bulges.    There  Ls  a  rral  anc 
painful  dyspnea,  and  much  anxiety  on  the  part  of  the  patient;  ih- 
respirations  are  shallow  and  irregular.     The  prognosis  in  these  cases  " 
not  good  on  account  of  tfic  fact  that  cardiac  paralysis  is  not  an  inf 
quent  accompaniment.     The  hitter  may  occur  at  any  stagi*  of  llie  d 
ease,  but  is  apt  to  be  delayed  until  convalescence  b  well  establbhe 
It  occurs  as  a  part  of  a  general  paralysis  or  by  itself. 

The  involvement  of  the  pneumogastric  nen'e  is  shown  hy  voniitit 
aiiil  abdominal  pains.     In  the  milder  form  the  pulse  nuiy  Iw  only  weij 
or  irregular,  with  a  tendency  to  syncope.     In  the  severe  fonn  the  pulj 
may  Im*  very  slow  or  very  rapid,  markedly  irregular,  thready,  or  intJ 
mittent.     Various  murmurs    are    heard    over    the    preeordium. 
respiration   is  rapid;  the   patient  is  terribly  anxiou.'^,  tossing  id»MilJ 
lying  api>flrently  lifeless.     Sudden   death  may  take  place  at  any  lif 
either  with  or  without  previous  exertion.     The  prognosis  in  tlie  sei 
fonns  Ls  not  good. 

The  paralyses,  referable  to  the  cerebrum,  arc  the  rr^nlt  of  hej 
rha^,  embolism,  or  thronitmsLs,  due,  as  alreatly  pointetl  out,  to  alf 
tion  in  the  character  of  the  blood.  They  usually  occur  duringj 
valcscence. 

Pulmonary  Lesiont,  It  may  l>e  stated  as  a  very  general  x\\\i 
there  are  few  fatal  cases  of  tliphtheria  winch  do  not  show  (hcj 
CDce  of  pueumonii;  lesions  us  a  contributing  or  direct  cuu^ht  of 
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Thh  nimpliralion  i>cciirs  very  much  more  frefjuently  in  hospitals  and 
ia^tiditidtis  ihan  outsiile  of  tliein,  in  cliiUlren  under  on*>  year  of  a^ 
ihaii  in  oMcr  ones,  in  inixwl  infections  than  in  pure  cli]>htheria,  in 
lanrigral  cjises»  and  espt-cially  thcxse  which  have  Ix-cn  operated  on, 
thui  wbrn  the  disease  is  hx-aletl  elsewhere;  much  more  frrf|ueiidv  in 
mirr  and  spring  than  in  the  wami  months,  and  in  thost-  itLstitiiiiuns 
In  hIiIcJj  m>  attempt  Is  tnaiJe  to  isolate  cases  havinj^  this  eompheatlon 
Jmra  tlifwe  who  have  not,  and  finally  more  oftrn  in  cases  not  treateil 
tranlilimn  or  treated  hite  in  the  dLsea.se  than  thos<*  who  are  so  tn^atfii 
I  li  nil  «irfr  stage.  Tlius  it  may  be  seen  that  any  statistics  as  to  the 
wTtinem-e  of  eompliealing  pneatnonia  are  of  littU-  vahit-  iinlp.ss  the 
iIkht  fiwiors  be  taken  into  account  (Fig.  SU).  The  .symptoms  do  not 
(lilfrr  from  tliose  of  secondary  bronchopneumonia  complicating  other 
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IHplitherlUc  bTonchopDeumonla. 

>t'nte  infections  diseases^  There  is  an  increase  in  the  respirations, 
Jtb-ti  iirr  usually  fji)  or  more  to  the  minute,  together  with  an  increase 
"1  lite  ]>uUe  rate  and  a  rapiil  rise  in  temperature.  The  resjiiiation- 
f'wmlin  approaches  one  to  three  or  one  to  two.  The  prostration  is 
irwnusi'il. 

'n  innrip-al  cases  the  cyanosis  is  increased;  the  physical  signs  may 
In-  iili-ifiiriNi  hy  the  trajismission  of  sounds  to  the  chest  wall  from  the 
'^^yivx,  ('5fjwiully  in  intubated  cilscs;so  that  the  diagnosis  rau.st  be  based 
Wheroti  the  symptoin.s  than  the  results  of  physieal  e^^amination.  A 
P^n  part  of  one  or  both  U^lx-s,  generally  the  lower,  is  usually  in- 
^^i  in  severe  cases.  There  is  usually  also  more  or  less  plexirisy, 
^pttially  in  the  more  chronic  cases. 

,  Hroitchitis  is  a  rather  frequent  accompaniment  of  diphtheria.     Its 
^™portiuiLf  Is  due  to  the  fact  that,  particularly  in  younger  children,  it 
3fi 
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shows  a  i^reat  leiKJoncy  to  sproa^l  tlowuwurd  tn  the  siuaJlcr  Imtm-Ui 
ami  MY  vesicles.  Emphysema  of  a  vesicular  type  is  occasionally  i«*en 
at  autijpsy,  especially  in  operated  laryngeal  cases  and  when  pnemnonm 
is  present  in  other  parts  of  the  lungs. 

Diagnosis  (Clinical). — There  are  a  nuraljer  of  eonditjon.s  so  closely 
rescniMing  (rue  diphtheria  that  no  matter  how  great  the  experieuct*  of 
the  physieiim  it  will  jiot  enrtble  him  to  arrive  at  a  corrert  diapiasis 
save  by  a  biiflerit)]ogical  examination  in  the  more  obscure  cases.  On 
the  other  hand,  the  ^^reat  ituijoritj  of  cases  of  laTyngeai  and  pharj-ngcal 
diphttieria  rnay  be  diajrnosticated  on  the  local  and  clinical  symptom*,  J 
atitl  it  is  to  be  reiiiembere<]  that,  in  a  disease  in  which  every  hour's  ■ 
delay  in  ^idministering  .specific  treatment  afkls  to  the  patjent's  danger, 
it  is  not  always  advisable  to  wait  for  the  re.sult  of  cultures,  m 

The  clinical  dia^nusi-s  of  pharj-'ngeal  and  na^sal  diphtheria  is  ha^sd  | 
on  the  character  of  the  membrane  already  described,  on  its  tendency 
to  spread  to  adjacent  parbi,  the  condition  of  the  pulse  and  tempera- 
ture, and  evidences  of  toxemia.     Follicular  ton.sillftis,  esiK-cially  when 
the  individual  areas  tend  to  coalesce  and  resemble  a  membrane,  may 
not  infrcfincntly  be  eonfusdl  with  diphtheria.     In  the  fonner,  however. 
both  tonsils  are  usually  iuvolveil  .simultaneously,  there  is  no  lendeuc)'  to 
spread  to  other  parti,  the  individual  crypt*  of  the  ton.'iiL  hllcd  with  cells 
atnl  detritus,  may  usually  be  made  out,  and  when,  by  llie  coalescence 
of  siich  detritus,  there  is  an  apparent  membrane,  the  iatt<T  may  R^a<lily 
be  bnished  off,  as  it  is  not  atlhcrent.      The  constitutional  yymptonv* 
come  on  very  much  more  <(uickly  ami  violently  than  is  the  rule  in  diph- 
theria; there  is  sudden  high  fever,  headache,  pain  in  the  joints,  and 
the  patient  feels  very  ilh      It   rarely  occurs  in   vcrj'  young  childrrn- 
There  Is  a  rare  form  of  true  diphtheria  which  .so  closely  resembles  follio-^ 
uhir  tonsillitis  that  a  clinical  diaguasi.?  15  not  f>ossible.    Non-<liphtherilic^^ 
membranous  tonsillitis  tweuts  in  the  majority  of  ca.ses  in  tlte  cf>urse  of 
the  a(*ute  exanthemata,  notably  scarlet  fever  and   measles.     It   is  due? 
to  the  pyogenic  cocv\  and  may  occur  as  a  primary  disease,     \\nien  it 
occurs  secondarily  to  the  exanthemata,  its  tnie  nature  may  h*-  s\v* 
pec'tcd,  but  as  true  diphtheria  not  infreqtiently  complicates  these  dti— I 
ea:^e8  tf>o  nujch  reliance  should  not  be  placed  on  the  clinical  ilia^nosis, 
and  cultures  should  be  invariably  taken.     In  the  primary  cases  it  is 
not  possible  to  distinguish  the  condition  from  that  of  true  diphtheria. 
The  membrane  is  usually  seen  on  the  tonsil  anci  shows  pcrha|vs  les> 
tendency  to  spread  than  in  the  latter  disease.     The  symptoms  do  not 
serve  to  make  a  diflterential  diagnosi.s. 

Circumtonsilar  abscess  ck' ration  ally  bears  .some  Tcsemblanee  to  ilipli* 
theria,  eHpe<ialIy  as  there  may  be  more  or  less  membrane  on  the  tonsil 
due  to  the  growth  of  pyogenic  cocci.  I'he  clinical  picture^  however. 
is  g^Micrully  fairly  typiral.  The  tonsil  usually  at  one  ?i<ie  U  pushed 
toward  the  middle  line;  it  is  conge^tetl  as  well  as  the  mucous  niembranr 
alH>ve  it.  There  is  difficulty  in  opening  the  mouth  and  the  speech 
resenibfes  that  of  a  person  .speaking  with  his  mouth  full.  Evacuation 
of  the  pus  is  followed  by  immediate  relief. 
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Rpiprs.  spnie,  ami  tilcerativp  stomatitis  mny  nccasionatly  Iw  con- 
fuunihl  «i(h  l)Ufi-al  liiphtFieria.  In  casf-s  of  tJuubt  llti*  diu^iasLs 
tbiHilti  ml  M\xm  ciiUun*.  The  rather  rorr  iilrcratioo  of  tlip  toiLsil  tine 
tiitlwUi-illii>  of  \*iiic*-nt  no«<l  only  be  referred  to  as  ocraMionally  niLs- 
uJun  fur  liiphlhcria.  Thi-s  together  vvitli  tuberculous  and  syphilitic 
bifins  are  to  l>e  differentiutetj  by  the  liistor^'  of  the  ease  and  finjilly  by 
akutr 

Ihphthmiic  Croup. — Nodeseriptlon,  written  oronil,  howe^'er  grapliie, 
nntaJir  the  plaee  of  artual  observation  of  om-  or  more  cji.se.s  of  lliis 
nBafilkm  ill  eiiiibling  the  physician  (n  recoja^ize  it  nlmast  at  a  glance. 
>>  cliftnu'lerislie  are  the  syrnptotas,  thai  only  lac'k  of  fsiinitiarity 
rilh  thi'Tn  can  excuse  a  faih*re  to  r^K'opiizi'  ihcm  after  the  sii^ns  of 
.-rniiisis  ape  well  marktNl.  The  symptoms  have  a  I  realty  been  di-scrihcd. 
IW  of  iii(i6t  Inijx>r1iuie<'  in  arriving  nt  n  iVm^uosh  are  the  character 
fli  ihr  rough ;  ihe  somewhat  slow,  insidious,  and,  notwithstanding  fre- 
f|iyiit n-raUsion ,  steaily  increase  in  the  symptoms  of  stenosis;  the  pre.s- 
'^iv,  n-i  n  mlc,  of  m4'rnbrane  on  the  tt>n^il.s  or  phiirj'n.x,  ancl,  when 
MtiHMstittrl]  cslaf)lishrd,  the  recession  at  tlic  ej>igastritim  and  clavicles. 

r&.i(^  of  incmbranon.s  croup  due  to  other  organi.sms  than  the  Klebs- 
Lw#rr  baeilltis  are  oecasionally  reported ;  u-sually  they  occur  as  a  eom- 
Jjlipjititjr]  of  "icarlct  fever  or  measles  or  other  exanthcmatous  di.sejLsc-s. 
Ilosiiillcs-s  this  condition  ha-s  Iweii  more  fretjncritly  diagnosticMted  than 
l!w  known  f;«cls  winiUt  seem  to  justify.  The  uncertainty  of  early 
iann^i'ttl  cuhurc  haa  alR'udy  Itet-n  pointed  out,  and  in  my  opinion 
lliinfacl  U  iicttiun table  for  many  of  the  cases  of  membranous  lar^'ngitis 
IWiif  rppnrterl  a.-^  nonH^h'phtheritic.  In  meuibranous  hirynptis  without 
mfintiriiiic  in  the  pharynx  suli,sc(pienl  cultures  will  almost  invariably 
iHowiJic  Klebp-I .iwffler  bacillu-s,  even  if  the  first  are  negative  or  show 
lln' presence  of  a  few  cocci.  Wliile  this  condition  iUi(]onbte<lly  i.s  oceasloii- 
•Jhmrt  with,  nevertheless  the  diagnosis  of  membranous  croup  due  to 
fliT  other  organi-^ni  thau  the  diphtheria  bacillus  should  be  made  with 
tI^^  K^att^t  n'sen-ahou. 

'^JUarrlial  croup  m;iy  l)e  mi.stiiken  for  tnie  diphtheritic  laryngitis.  In 
iW  former,  however,  the  attack  comes  on  very  suddenly,  either  without 
ifiiitorr  of  prcviotis  illness  or  one  of  mild  catarrhal  trouble  or  indiges- 
tion ^hnrllv  l»-fore.  The  child  is  awakened,  usually  at  night,  with 
*u*Ur»  ^ymptolns  of  sufToc^ation,  a  characlcristi*^  barking  cough,  partial 
apWia,  and  intense  anxiety.  If  the  true  rondition  be  suspected,  the 
""ItnimMnttimi  of  an  emetic,  a  hot  mnstarfi  bath^  with  steam  inhalation, 
*^lli pnimptly  relieve  the  symptoms.  The  next  morning  the  child  will  be 
'^'f^impariilivcly  normal  health,  though  the  attack  is  a]>t  to  recur  the 
yii«iii(f  night,  and  sometimes  lasts  for  a  night  or  two  ninre. 

Rplropharvugeal  abscess  is  occasionally  mistaken  for  lai^-ngeal 
'■^ii]).  In  the  former  the  child's  hea<I  Ls  thrown  back,  the  mouth  held 
•^■n.  tlir  voice  likeneil  to  the  quacking  of  a  <luck.  On  digital  exami- 
^*tic»  iif  th»-  thnmt  tliere  will  be  found  at  tlie  back  of  the  pharvnx, 
iiuiic  middlf  line  or  at  one  side,  a  characteristic  fluctuating  tumor, 
vacuation  of  the  pus  prwluces  immediate  relief. 
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BronflioprK'umonirt  is  not  iiifn'riiiently  mislnkrn  for  mernhranoiM 
lurjiigiti'i,  ami  inluliiilidnists  an'  luvt  iiiu'oiniiitjiily  raltcij  upon  io<ifK*ratei 
on  siioh  f'fl.sps.  Tht^re  is  tiy^ptieu.  in  both,  cyannsis^  rfivxsinn  of  tlic 
soft  part.s  of  the  olit'st,  atnl  evideiicts  of  toxriTiia.  Hen-,  luiWfvtT,  llie 
mse in b lance,  as  a  rule,  entis,  a[i<l  a  kTiowletifje  of  iJie  Nvriiptnni.'^  and 
signs  of  t!ie  two  diseases  slioiild  enable  one  tu  avoid  mistakes  in  iliag- 
nosis. 

Noi^nl  Diphfhi'ruu—ThU  <;!isease  may  Ix-  siLs|Kfte[l  wh^n  a  iiient- 
brane  eaniuit  be  .seen  in  the  iiaros,  if  a  nasal  tii.srharge  persists  with 
markefl  obstruetion,  and  evS|>eeially  when  tlie  fonncr  is  freely  mixed 
with  blood  and  pns  and  cait.se,s  exeorintioii.s  of  the  nostrils  and  IIjjs, 
Ncvertheh'ss,  the  dia^<vsis  ean  only  lie  conliFnu'd  hy  eullure  tukiii;;. 
In  a  jM»stiia.sal  rase  with  enlrtrginl  lytnpli  ut-nk^s  if  (fir  ebild  will  allow  a 
laryngi-tseopic  examiniitioii  it  will  help  <lear  U|>  the  dia^^nosis.  Severe 
acute  cases  usually  follow  a  pharyn^al  or  tonsillar  diphtheria,  and  uif, 
tliereffn-e,  m>t  difhenlt  to  reeogni»c. 

Diagrnoaifl  (Bacteriological). — Freini  what  has  been  said  of  the  protean 
ciiameter  of  t!ie  syinpl(Hiis  fif  diphtheria,  it  shonSd  be  evident  ttul  fnr 
priqioses  of  exaet  dtu^noNis  the  elini<*al  .^yinptouis  ijiitst  in  many  vivus 
be  secondary  in  iinjwrtanoe  to  the  knowledge  obtained  by  bacteriol*)^. 
When  it  is  essential  to  make  an  imniediafe  diagnosis  (he  direel  nieth*xl 
may  Ik?  emjiloyed,  the  results  of  wliieh,  liowever,  are  liy  no  nn-an*^ 
always  gatisfa<'tarv-  For  (his  purpose  a  forc*e|is  or  regular  enhure 
swab,  wound  with  ab.sf>rbent  cotton,  is  pasvsed  over  the  .sa"^j)e<;'tpil 
surface,  removing,  if  pos^siljle,  a  bit  of  membrane.  A  drop  of  clean 
water  is  then  [jhicetj  on  a  covcT-^lass  or  microscopic  slide,  and  a  smear 
made  on  the  surface.  This  is  passed  through  the  Haine  in  nnler  lo  fi\ 
the  speeiincn  atid  staine<t  with  I^jefHer's  alkaline  methyl-blue  snlntinn, 
dried,  mount<-d,  and  examined.  The  diphllicria  bacilli,  if  present.  _ 
do  not  resemble  closely  those  seen  in  cultures.  Here  or  there  i>ne  or  ■ 
two  may  he  fonnd  in  the  fibrin  and  detritus;  they  are  sh4»rt  hmU,  often 
sw4jllen  sli^Jitly  at  one  or  both  ends.  Cocci  of  various  kinds  an*  OMiallv 
present.  If  tlie  bacilli  arc  not  fonnd  after  a  careful  sean'h,  but  a  ^nwl 
many  cocci  are  seen,  it  is  fairly  good  evidence  that  the  disease  Is  nut 
true  diphtheria,  If^  on  the  other  hand,  bacilli  are  present,  it  rannat 
be  said  from  their  morpholopieal  character  thiit  they  are  |x>sitivelv  of 
the  LiH'ffler  variety.  The  a|>|x'arance  is  not  typical  and  tire  jstainiiip 
<)uatitie.s  are  subject  to  much  variatif»n.  It  is  a  safe  rule  with  the  pri*s- 
enee  of  membrane  to  regani  bacilli  in  a  direct  culture^  even  if  atypical. 
as  those  of  tnie  diphtheria,  if  there  be  occasion  for  inime^lJate  treat- 
ment. 

In  taking  cultures  a  sterile  cotton  swab  is  applied  thoroughly  to  the 
affected  snrfaee,  ean^  bcin^  ttiken  to  ascertain  (ha(  no  nntiseptir'  has  l^een 
used  fora  niimlicrof  liours  pn'viously.  In  susjiected  lan-np^aj  diphtheria, 
prithout  apparent  pliaryngeal  involvement,  it  is  atlvisabh-  t<i  nj»ply 
the  swab  if  pos.sible  directly  to  the  in(erior  of  the  larynx.  The  nmeiis 
and  imrtions  of  membrane  thus  obtaim^l  are  rubbed  gently  and  tlw»r- 
OUghly  over  the  surfutx^  of   a  tube  of  Loeffler'a  blood  senmi,  which 


I 


I 
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remlcreit  sterile.  The  cotton  swab  is  then  remov< 
i-vswl  tlirou^li  tho  tlame,  or  returned  to  it.s  itwlividiial  tube  niul  pllIj^^^'^t 
with  absoHx-ut  cotton.  The  culture  tube,  after  hein^r  sinilUirly  ]ilii^^]L;eel, 
Is  pineeii  fur  twelve  hours  in  an  ineul>at.or  with  the  teinperutuiv  kept 

I    For  the  exiLminatiun  of  rtillures,  a  sterile  platinum  loop  is  passed 

P*\'cr  the  Htirfaee  of   the  eiiitiire  metlium,  so  as   lo   remove  a   miinljer 

of  eiikinii's.     A  dmp  of  sterile  water  is  plaeed  on  slide  or  effver-M;hi.HS, 

Uic  biH'terial  contents  of  the  loi>p  washed  off  in  it  and  stneare*!  over  the 

hurface.     It  is  then  tlried  in  the  air,  fixed  hy  pas.'^ing  it  through  the 

"^flimc,  and  ntainti!  from  Hve  to  ten  mimite.s  with  the  Loefller  sohition, 

washetl  off  in  water,  dried,  mount4'4l,  and  examined,  preferably  witii 

Ikii  oil'ininiersion  lens.  I'he  Neisser  stain  mav  itc  use<l  if  desired,  but 
it  is  tloubtful  if  anything  more  may  lie  Eeanied  from  it  than  the  siiupler 
ttieiKyl  h\ne. 
Cultures  which  show  pure  cocei  may  be  reganled  as  eonelnsive  evi- 
tknn*  liuit  the  case  is  not  one  of  diphlheria.  When  the  Imeifli  are  few 
in  number  ami  are  atyj>i<'al,  unlcjis  the  clinical  evidenee  prjinLs  strongly 

Itu  tlii^  fxislence  of  diphtheria,  seeomlary  eultun.'S  should  Ik-  taken. 
Fiinl*pmiore,  when  there  is  strong  clinical  evidence  of  diphtJieria, 
wpecially  in  laryngeal  eases,  neffntive  eultures  should  be  disrf^^nrded 
in  llif  iiresence  of  urgent  syniptouLs  ant!  s]>ecifie  treatment  be^uii  at 
eirifc. 
Ptognoai*. — No  <h"seasc,  tmless  it  be  bronchopneumonia,  is  so  uncer- 
tain ill  its  outcome  aw  diphtheria^  aud  in  each  case  a  nunil>er  of  factors 
have  li>  lie  consiilered  in  forming  a  prognosis,  K\'en  then  the  pra*'- 
titiriiKTivill  often  see  his  nuKst  ho|H'fni  ea.ses  terminate  falally,  mid  the 
!*M'miti(;!v  iiUifit  ho|M'|ess  go  on  to  ultimate  reeovery.    No  niore  im|X)rtant 

ti'lfiiit'iit  rnters  into  the  prognosis  than  tliat  of  the  patient's  age.  Chil- 
dren under  one  year  possess  a  certain  inmniuily  to  this  as  well  as  n^xst 
olWr  itifeetions  diseasi-^:,  and  especially  nurslings  under  six  im)ntlis. 
VMicn  snob  a  child  ch»es  contract  the  *tisc:Lse  the  prognosis  is  not  favor- 

IabW. 
A  pcneral  idea  of  llie  nmrtuhty  acconling  to  age  is  aiforfleil  by  the 
^tittic^  of  the  Boston  City  Hospital.  All  the  cases  we*re  treated  by 
antitfvxin.  In  children  under  five  years  death  (H-ciirreii  in  al>uut  20 
p'f  fml.  of  the  eases,  in  those  fniin  five  to  ten  in  about  S  per  cent,, 
ami  from  ten  to  l!ifte<'U  ."i  |>er  cent, 
llie  imlividual  constitution  of  the  patient  is  an  in»pt>rtant  faetor  in 
inftupiifing  the  outcome  of  the  <]i.sea,se.  Those  who  are  anemic,  rachitic, 
ih**  ^iifijtvts  of  lym]>hatie  hy|M'rlr*tphy  atid  digestive  distnrbtin*^e>i  show 
l*^*  ^'^Lst^mee  to  theilisea-se  thmi  those  previously  in  good  lu'tilth. 

fastifiitional  iind  tmement-hnuse  eases  show  less  fiivorable  results 
ihan  those  taken  frmn  more  healthful  siirroiiiulings.  Pure  pharyngeal 
Mswmjiy  be  considered!  the  most  fa\'orable,  with  the  exception.  [Mrhaps, 
Iff  tlic  more  chronic  nasal  ones. 

f.;in-tig<Mil  eases,  esjieeially  when  opiated  on,  justify  the  least  favor- 
abir  prognasis.     In  hospital  practice  the  death  rate  of  the  latter  has, 
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by  th. 


of  antitoxin,  fieen  rcdufetl  from 


-till  n  Is  to  one- 
third  or  less.  In  private  practice  thf  dealh  rale  is  much  lower.  The 
mortality  of  trafht'olomiged  ca.?es  is  soniewhat  higher  than  those 
iiitubatiHl. 

Mixeti  infections,  from  their  greater  lialtility  to  Ix;  f4>llowc(l  Uy  com- 
plications, justify  a  less  favorable  prognosis  than  ease-s  of  pure  diph- 
theria. The  death  rate  iri  cases  complicating  the  exanthemata  is  for 
this  rejLson  greater  than  in  primary  cases.  The  time  of  iK'f^innlng  aiUi- 
toxin  ti-CLittnent  is  of  ali  importance  in  forming  a  projrnosis.  Thus 
the  death  rate  varies  roughly  from  o  per  cent,  in  those  treated  in  the  J 
first  Iwenty-four  hours  to  'A'}  or  more  in  those  in  which  il  has  been  ■ 
delayed  fur  four  tir  five  days.  In  other  wonts,  after  the  fourth  day,  the 
tleadi  rate  approaches  tliat  of  pre-antitoxin  days.  The  east's  (jeeurrin« 
in  the  winter  are  more  likely  to  be  followed  by  puhiionary  eoraplieti- 
tions  tharj  tluise  of  the  summer  months.  In  general,  hiarkeil  toxemia, 
as  evidenced  by  restlessnes.^,  stupor,  dehrium,  rapid  ami  irregular 
pulse,  fjaralysis,  and  kidney  involvement;  the  occurrence  ut  pncuiuonic 
le.sioi^s,  inarkc<l  involvement  of  the  lymph  noiles  and  rapid  spn^id  of 
the  nienibranej  all  jusfify  an  unfavorable  prognosis. 

Diphtheria  affeetint^:  other   mucous   membranes   than    those   of  the 
nose,  phart'iix,  ami   larv'iix.  as  well  as  that  occurring  on  abraded  cuta- 
neous   fiurface-s,  rarely  terminates  fatally.     In  tliat  alfeetinj^  the  cun- 
junctiva,  when   properly  treateii  at  an  early  stagt\   the   jirognosis  ia^ 
regard  to  local  after-alTect  and  loss  of  sight  Is  eipiallv  giuM 

Propbylaiis, — riiihlren  with    tendency  to   hypertrophy  of  |yniphati> 
tissue  of  the  nose  and  pharynx  should  lie  e5|>ecialiy  careful   to  avoi< 
ex|K>.sure,   and  these  conthtions  should    receive   proper  nttcntion.     A 
cases  uf  di]>htheria   should    Iw!   isolated  iw  perfectly  as  po^^sible;   noii 
other  than  the  imrsr  or  memlier  of  the  family  acting  in  that  rupiu-it 
amt  the  physician  should  l>e  allowed  in  the  room,  the  doors  erf  whic 
sliould  be  kept  closed  iLs  much  as  possible.     A  larpc  ve^-vsel  (pail  to  I 
preferred)  partly  fiUcfl  \\'ith  a  carWic  solution  of  a  stren^-tli  of   1 
2()  shoulil  lie  kept  in  the  sick-room.     Articles  of  wear,  handk<Tchi( 
towels,  cotton  swabs,  etc,  upttn  which  di.scharges  from   the  nose  a, 
mouth  have  lieen  caught,  .should  be  soaked  in  thLs  solution  for  sev 
hour^,  after  which  they  may  be  removed,  boiled,  and  washed  in 
ri'gular  way.     Ueil-clothes    and  surfaces  soiIinI   by  dlschar^'cs  sho 
be   disinfected   imme<liatelv.      Utensils,   dishes,   cups,  etc.,   shoulil 


I 

I 

n- 
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kept  for  the  exclusive  use  of  the  patient  find  not  sent  from  the  si(_:^ 
nxmi.     The  room  shoukl  Ifc  thoroughly  aired,  and  if  more  than 
can   be  titiliif^eil  the  patient  should  be  removed  once  a  tUw  while 


adjoining  room  is  swept  and  cleaned,  the  Moor  Iwing  previou^slv  covet 
with  wet    paper  or  tea-leaves,  and   the  sweefMngs  afterward  biirti4sl 
disinfected.     All  unnecessary   furniture,  especially  of  the  uphohsiei 
variety,  shoidd  be  removed  at  the  beginning  of  the  illness. 

The  patient  should  not  be  allowe<l  out  of  ipianintine  until  cullu 
taken  fnjm  the  site  of  the  lesion  no  longer  show  (he  prcM-ni^H'  (if  Kli-*- 
Lioeffler  bacilli,  even  though  this  does  not  oi'eur  for  several  weeks.    \Vh 
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ihf  patient  U  rea*ly  to  be  dis<'harged ,  be  or  she  should  he  given  a  thorough 
baih.  ihc  hair,  face,  and  twwiy  thoroughly  wa-shecl  with  soiip,  and  after- 
■anl  ilrvssed  in  dean  clothes  which  have  not  been  exposed  to  con- 
tojiiiiiatJun.  Wlieri  obli^etl  to  leave  the  si(k-r(X>in»  the  nurse  should 
rJiifi^T  llie  outer  elothes  or  remove  her  eoula^'ion  Ptihe,  wsLsh  tlie  haiid.s, 
lint  in  ?ioap  and  water,  afterwurtJ  in  hiehhmde  of  uiereuPi"  sohition 
ofthf.'ftreiif^h  of  1 :  1000,  The  fare  should  also  be  washed  in  a  weaker 
wliititm.  Nurses  who  consider  themselves  susceptible  should  receive 
icmiiiniziuj;  doses  of  aiitlloxin  during  their  attendance  uii  thphlhcHn 
ra.->w,  A  K^rjjh"  of  Umc  acid,  ILsterine,  or  Dobeir.s  .sohtlinn  may  be 
iwi  with  a^Ivantoge  several  times  a  day.  The  pliysicJan  shoultl  wear  a 
(Twn^on  robe  before  enti^ring  the  sick-room  and  leave  it  in  the  room 
OJfc  Ms  tfrparture.  It  should  completely  envelop  the  clothes,  the  neck, 
4:wl  wrists.  In  addition  it  ia  well  to  wear  a  cap  covering  the  h:iir  (see 
Fig.  9t)l.  Before  leaving  the  house  the  hands,  face,  and  beard  should 
W  thoroughly  washed  in  a  disinfectant. 

^lien  the  patient  is  reatly  to  be  dismissed  from  quarantine  the  room 
^luiiilij  Ik"  disinfceteil  as  follows :  The  walls  should  be  puhbct!  down  with 
liffHil,  damp  cheese-cloth,  nr,  when  possibk\  washed  in  bichloride  of 
iiMTfun-  ^thittun  I:  KMX).  The  woodwork,  furniture,  and  floor  should 
bo  wiislied  with  the  aame  solution,  liookii,  toys,  etc.,  should  be  burned. 
SUiam  disinfection  may  be  U8ed  for  upholstery  of  all  kinds.  A  general 
ili.'iiiifwtiMn  may  he  performed  by  the  use  of  fcjrmaldeh}'de  vapor»  pre- 
l<T,iitiv  uncler  pressure,  or  sulphur,  the  doors  and  windows  being 
prrviiiusly  plu^'ged  with  absorbent  cotton. 

For  the  prevfution  of  diphtheria  in  those  who  have  been  exposed 
1ft  it  no  meana  are  so  entirely  satisfactory  as  immunization  by  anti- 
ffffin.  ITie  immunity  conferrc^l,  though  but  temporary,  three  weeks 
•T  W,  iirvertheleis  gives  sufficient  time  for  the  original  course  of 
'ii(«!ti«a  to  ilisappear  and  thus  prevent  the  lix-al  wpread  of  the  clis- 
ttsr.  This  is  especially  important  in  institutions  during  an  outbreak 
''^  Hiphlheria,  and  also  during  epidemics  of  other  infectious  diseases, 
WKably  nieaslcis,  upon  which  the  former  is  so  apt  to  l>e  engrafted.  l)ur- 
<^  Kirasles  epidemic  in  children's  institutions  it  Ls  now  the  regular 
fiBliim  to  give  immunizing  dose-S  of  oOO  units  to  all  the  children  aJfecteih 
l^f  result  has  Ix-en  a  marked  decrease  in  the  death  rate  from 
•lilAtWria  complicating  measles.  The  following  taken  from  a  recent 
[wmiiKli'i  Usued  by  the  Department  of  Health  of  New  York  City  sjwaks 
If"  hvW,  and  shouhl  V}e  conclusive  proof  of  the  value  of  initnunity  cou- 
wrwl  by  antitoxin: 

Fmmi  January  1,  ISDo,  to  January  1,  IW.'i,  immunizing  injections 
"faiHitoxiii  were  a*lministered  to  over  m,l_KHMndividu;ds  by  the  insficc- 
toTs^jfthf  Ocpartmcixt  of  Health,  and  by  physicians  (free  cjlscs  only). 
(HihiNi-  indivithmls  4t)  (0.3  per  cent.)  contracted  diphtheria  of  a  mild 
*)'?'*: one  case  only  tenninated  fatnlly. 

IV*  reeonrls  of  tlie  Division  of  IJacteriology  shnw  that  during  one 
J*"Rr  alone  liS2  cases  of  diphtheria  occurred  iri  New  York  City,  which 
*"*  ■sei-ondary  to  an  original  case  in  the  same  family.     Umler  "Sec- 
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ondiiry"  are  inclu<ied  only  those  cases  which  occurred  at  least  twcnly- 
fiiur  hour^  after  and  within  thiity  days  of  the  primary  case.  Of  lln^^p 
ti82  Ciiaes  Gl  died,  a  mortality  of  S.9  per  cent.  Had  these  tt82  individuaU 
received  antitoxin  when  the  physician  first  visited  the  jam'dtj,  pTobabhj 
not  one  of  tfwm  woidd  huvr  cmdracted  the  disease.  Thf  alntve  fi^ires 
represent  only  a.  frat'tinn  of  such  sccoiidanr'  ca-ses  occurring  in  Ni'W 
York  City- 

lo  private  cases  it  shoiitd  be  routine  pnictice  to  ^ivc  imnumixin^; 
doses  of  antitoxin  at  least  to  alt  the  young  mtml)ers  of  the  fainily  wlio 
have  lieeii  cxpased.  The  only  ill  effects  are  an  occasional  rash,  which 
cau;5e-s  some  diacoinfuH  and  n  slight  rise  in  temperature.  The  security 
obtained  more  tlian  repays  for  the  iiiexcusahle  dread  which  some  jmt- 
Hons  exhibit  r>f  iiioculatin"^  a  healthy  person  for  any  purpose. 

Treatment. — Hicre  Is  hut  one  raetlio«l  of  .sneccssfidly  conihnling 
tliphtheria  after  it  has  once  occurred,  now  recognizeil  by  practically  all 
physicians  throughout  the  civilized  worlds  namely,  by  the  use  of  property 
prepared  antitoxin  given  in  sufficient  dosa^  and  as  early  as  pfi^sible 
in  the  course  of  the  di.sease.  Since  its  use  has  become  general*  one 
after  another  of  the  remedies  formerly  re^anled  as  possessing  a  specific 
action  have  piiussed  into  disuse.  Certain  adjuvant  measures  jire  still 
of  grt^at  imfMtrtance  in  order  to  pn>niote  the  comfort  of  the  [>aticnt, 
presen'e  the  .strength  and  diminish  the  risk  of  complications,  an<l  lo 
increase  the  chances  of  recovery  when  these  have  occurred.  The 
patient  should  he  put  in  l»cd  and  kept  there  during  llie  entire  course 
of  the  di.sease.  Tlie  n^oni,  4}r  preferably  two  atljoining  rtwms.  should 
l>e  sunny  and  alwayji  well  aired.  Running  water  should  l>c  included 
if  p<js.sible.  Patients  having  complications,  especially  pneumouifl 
and  septic  conditions,  shouki  on  no  account  be  treated  in  (he  same 
room  as  one  whose  ease  is  not  so  complicated.  This  rule  should  \m\ 
but  unfortunately  is  not,  applied  to  hospitals  as  well  us  to  private  patient'?. 
Kasily  digested  fix>d  should  be  given  at  two  or  three  hours'  intervais 
and  in  small  quantities,  though  there  is  l>ut  little  danger  of  a  patient 
overeating.  Milk  and  the  various  beef  preparations  are  often  nrnre 
readily  managed  than  solid  ft»od.  Semisolids  arc  usually  well  taken. 
(laviige  maybe  ustni  in  young  children  in  intubated  cases,  and  in  th*j»e 
in  which  the  condition  of  the  throat  prevents  the  tiiking  of  fiMxl.  For 
this  pnr]>ose  the  child  should  be  wrapped  as  descriljcd  for  intulvation 
{Fig.  S3)  and  the  tul>e,  a  catheter  attached  to  a  glass  funnel,  pas^stnt 
through  the  nose  or  month  into  the  esophagus.  The  necessary'  r|Uaiility' 
of  milk  is  then  poured  in,  and  the  tulie  before  withdravvjd  pinchttl 
between  the  thumb  and  forefingi^r  to  prevent  the  last  few  tln»|xs  fvant 
entering  the  larynx  and  exciting  an  attack  of  coughing,  a  desirable  pre- 
caution in  intubated  cases. 

lleclal  fee<ling  may  Ik*  used  as  a  tcm|H>mry  expedient  when  fixxF 
cann4>t  be  readily  swallowed  or  is  not  retained.  H^hc  bowels  shouhl  he 
kept  o[H*n,  preferably  by  encmatfi.  If  reduction  of  the  fever  is  neccssarr- 
it  should  be  accomplished  by  sponges  or  packs  at  85*  to  9ri*  F. 

All  severe  cases  with  evidences  of  mtirked  toxemia,  anfl  es|)ecially 
those  with  sepsis,  ixH|uire  constant  stimulation,  as  do  those  in  whicb 
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IS  weaV  and  irregular.  Whiskey  and  l)rnTKly  of  the 
Itvst  t|uality.  in  (loses  nf  OX*)  c.c.  (li)  drops)  or  iviore  cverv'  two  hours  in 
15  c.r.  (liailf  an  ounce)  of  water,  may  be  ^iveii  to  a  child  of  a  year  for 
Hn  iiitJfHnite  time.  Fur  older  children  *iO  c.c.  {2  or  mare  oiincty)  may 
Ij*'  ^'vf» n  in  the  twt*iiity-four  honrs,  well  dihited.  Strjrvhniiie  in  doses  of 
LI.<MM)05  ^j.  (j^r.  y  J^)  everj'  t\V4>  hours  may  he  ^iven  (o  the  younj^est 
L'iiilcl,  and  twice  as  nnich  to  one  three  ye«rs  or  over.  The  symptoms  of 
poisoning  should  Iw  cartrfully  watchi-tl  for.  Strychnine  may  W  ^ven 
[»yp<Kl4Tniieally  in  the  same  doses,  or  iiitrocjlyeerin  in  iloses  of  (KUWIfi 
to  OJMMXi.5  f^i.  (^r.  j^-jj^  to  yj^),  depending  on  the  age  of  the  child, 
rt-lu'ii  rapid  stimulation  Is  calloil  for.  Other  cardiac  stimulants,  as 
lij^itatis,  nuty  l>e  indicaioi  in  certain  conditions  of  the  heart.  Their 
?lfefrt  is  Qiore  lasting,  hut  they  have  a  tendency  lo  upset  the  stomach. 
SeclativeS;,  such  as  lironiide  of  sodium,  are  often  required.  They  are  to 
ae  U-sccl  when  the  child  is  restless  and  wearing  out  its  strength  by  toss- 
iig  about,  and  when  there  is  evidence  of  cardiac  involvement^  in  which 
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pcrfpcl  quiet  means  ko  much  (or  the  ultimate  recovery  of  the  patient. 
r^fativcs  may  aLso  iie  nstnl  before  removing  the  tube  in  intubated 
H  rii-ses,  ani]  the  cannula  in  traebcotomizcd  eases,  in  onler  ti>  diminish 
^  ih''  pMfliability  nf  having  lo  reinsert  it;  in  hiryngeal  ca.st.s,  which  have 
•'■wJ  iuuiloxiiii  for  the  pur[KJse  of  overcoming  a  spasnioflic  attack  of 
^  NJ^piifit, .setlutive-s  may  be  given,  intubation  put  olf  as  long  as  possible, 
^P^i    the  iintitoxin  given  an  oppfirtunity  to  accomplish  its  purpose. 

^■*  'Inig  is  sii  rcrtiiin  in  these  varioUH  conditions  as  morphine  given 
%!>«'*« lermically  in  doses  of  0.(M):J24  to  OiXir}4  gm.  (gr.  \jV  t<*  r-i. 
Riiil  r>'jip;i{f(|  if  necessary  at  two-hour  intervals.  As  a  {j*>neral  sfslative 
*'iit*r»  a  rapid  effect  is  not  necessary,  Dover's  powtler  in  doses  of  thtKJ 
'cl[-f  Kigru.  (gr.  J  to  I)  or  more  repeated  \s  of  good  serv'ice. 

r-Turlii-s  are  of  vahie  in   certain   contiitions,   althonirh   their  u.se  is 
uiiu-li  imj|.(*  ljjniti>d  trwiny  than  formerly.    They  may  be  us*^l  to  clear 
"'  *linm(  ami  larynx  of  (hick  mucus  and  membrane,  or  when  It  i.s  not 
'^'^iVjlf  to  iutuhatc  at  unee  in  laryngeal  eases  reipiiring  the  ujMTation, 
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There  is  rarely  occasion  tr*  make  u.sp  of  them  except  at  tht'  bc^nniii 
of  the  disease,  For  this  piirposo  syruji  of  ipet^ac  in  full  <losa^c  is  tS 
least  harmful  ami  is  ^-ncralh'  ctTectivT,  .\s  a  wv^ans  uf  uuikiti^  a  ilifft: 
etitiiilMltagnayis  betwet-ii  a  f-us*}  of  ciittirrhrti  croup  ami  tnir  4lij>htlR'i 
an  ciiii'tio,  together  with  iIk:  other  measures  for  the  tOMtmcnt  of  t| 
comtitiori  already  described,  i.s  jjerfectly  justifiahlc.  The  stenosLs 
true  crunf)  <|iiickly  returns,  while  the  caturrlial  condition  is  ^ncrw 
r4'licved,  at  leiist  for  many  huursi. 

Local  Treatment, — At  the  present  time  Iik^hI  treatment  with  the  objee* 
directly  affecting  thediphtheriticpnx-ess  has  been  almust  iiniveisallyuba 
doned,  and  forcible  removal  of  membrane  and  the  applicatiuns  of  stru 
bactericidal  remedies  have  Ix'cn  proved  to  be  not  oldy  useless,  but  in  uia 
case^  actually  hannfjil,  A  clean.sin^j  irrigulion  with  mild,  bland  snlutic 
for  the  purjjost  of  removal  of  already  detached  nicmbrant'.  lo^ethen%* 
thick  niueiia  and  pus,  and  reducing  tlie  Kh-oI  congestion  are  of  t 
greatest  value.  For  this  pui-jjose  there  Is  nee^liMl  an  ordinary  fouiitJ 
syrin^^  holding  two  quarts,  or  irrigator  of  glass  or  agate  ware,  an  oli^ 
tipped,  harrl-rubber  or  glass  nozzle  for  use  in  the  nose,  and  a  loii|i 
hari!-riiblier  tip  for  use  in  the  throat.  A  solution  of  common  salt  of  I 
stren^h  nf  4  gm.  to  0,6  litrc:3  (a  tca.sjx)onful  to  a  pint);  a  saturml 
solution  of  })oric  acid,  or  one  of  the  ordinarj'  mouth  Wiishes,  such 
listerine  well  diluted,  is  preferable  to  most  other  and  stronger  solutioi 
A  temperature  of  somewhat  over  ItMJ^  F.  for  ordinar}'  ea.se.s,  oronf 
125'^  F.  or  more  with  the  object  of  reducing  congestion  i.s  to  l»e  us4 
The  receptacle  should  l>e  placed  four  or  five  feet  al>ove  the  paticti 
head,  the  latter  wrapped  in  a  sheet  a.s  shown  in  the  illu.strntion  (Fig.S 
over  which  ls  pinned  a  rubber  blanket  closely  round  the  neck.  1 
patient  is  put  on  the  side  on  a  table,  its  head  lying  on  a  Kelly  pad,vi-^i 
siionld  drain  into  a  solution  of  carbolic  acid.  The  head  is  held  tin' 
against  the  table  wnth  the  left  hand.  The  nozzle  of  the  syringe  is  tl 
pjaeed  in  the  upper  nostril  and  a  small  amount  of  water  allow<sl  to  B^ 
after  which  it  is  momentarily  removed  and  the  patient  permitleili 
take  a  breath  or  two  to  l>c  reassured.  The  irrigation  i.s  tlien  eontim"" 
uritil  the  result  of  the  washing  is  a  perfectly  clear  Huid.  By  this  me= 
large  nayai  plugs  of  fibrin  arc  often  removed,  which  otherwise  wta 
serve  to  obstruct  respiration  and  by  their  decomposition  son'e  as  a  .so»i 
of  infection  by  various  organisms.  For  tJic  irrigation  of  the  m*« 
which  i.s  usually  performed,  wlien  necessary,  direclly  after  that  of 
none,  the  special  nozzle  is  passcfl  gentlv  between  the  cheek  and 
teeth,  the  water  allowed  to  flow,  ami,  a.s  the  mouth  ojjens,  the  tipnf 
nozzle  is  gradually  passctl  to  the  middle  line,  the  tonsils  and  phar^ 
being  in  this  way  cleansed  from  thick  mucas»  pus,  and  pieces  of  deUtrft 
utembrane. 

The  operation  may  be  repeated  every  four  hours  in  ortlinary  cOi 
and  every  two  hours  in  thase  in  which  there  is  a  great  ileal  cif  nUJ 
rlischarge,  especially  of  a  purulent  variety. 

While  there  is  u  difreretice  of  opinion  in  regard  to  the  prt)priety. 
ire  in  certain  cases.  I  believe  that  there 
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itt  lU\  wca**ional  occnrrfrHc.     Fiimlly,  iht-rr  is  no  eviiJence  lliat  aspira- 

tiou  fmriimonia  is  ever  rausttl  hy  tlir  pnjfcdurf. 

.\  Ks  I'Ricflt'inus  mctlnMl  of  rli'ansrn;^  tin-nose  iin<l  llnviat  h  that  liy 
"ii^n^  of  un  iir^Iiiiun-  svriti^r  nr  liitllf  s_Yniip\  Too  inucli  fonv  Is  apl 
WIh?  (tM.y|.  it  i-i  li^ss  ;i(;n*('al»U'  lo  tilt'  piitiiMil.  iinri  llu-  rosiiU  is  fiir  k'ss 
^twfacum'.  In  rase-?;  of  fjiniiar  pumly.-^is  ^ri'rtl  (.-art'  shoiili]  Ih'  tak*ni 
'"fl^'niil  «cilinK  t\w  patient,  hut  a.s  thU  cnmlition  usually  luT-iirs  late 
"•»  tlic  (liM-ujic  tlir  iiu1irntii>n  for  irrin;:Ulo[i  is  nut  uftt-n  [ircsi-nt, 
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Lornl  applications  for  tlio  relief  of  spa.sm  and  pain  ami  re<lij 
swellinfj  are  orrasioiially  of  service.  Steam  inhalations  hy  ritejuis  a 
a  croup  kcttk',  tin*  child  l)eing  placi'd  under  a  ('ano]n\  "iay  1h*  etnitiniiet 
for  from  onc-luilf  to  one  lionr  at  a  time.  Hot,  thin,  Ha.vset'd  [MMjlliea 
placeil  on  the  throat,  and  iniineiliatelyreinove*!  on  eooHng,seein  to  affoK 
rt^lief  in  these  eondition?*.  The  s(e:iin,  however,  should  oi»  no  aeeoun 
tw  kept  up  for  any  great  Icn^h  of  time  to  the  exclusion  of  rn*sh  air,  ant 
tile  |Mn)lti<'es  not  used  oftener  than  at  intervals  of  two  or  three  hoiir^. 

In  eonjnnetivjd  dijihtheria,  in  addition  fo  the  use  of  full  dose,s  of  uitti 
toxin,  the  treatment  .slioidd  in  general  he  that  of  a  purulent  ronjiiiio 
tivitis,  namely*  lee-eloths  ap]>hed  even^  few  minutes  tn  reihice  lh< 
swelliji^  and  congestion,  mydriatii's,  atmpine  for  eoeail3e)»  consiani 
separation  of  the  lids  and  washing  out  of  the  eyes  by  means  of  a  int^licinf 
drop[>er,  iMjrIc  acid  or  otlier  nnk!  sohition,  and  the  application  of  i 
<ir*)p  or  two  of  nitrate  of  .silver  sulutiou  .several  time*;  a  day. 

At  the  Boston  City  Huspital  the  nwof  the  re<l  or  yellow  iodide  ol 
mercury  as  a  Iwal  appheation  to  the  lids,  OXK>  gin.  to  .10.00  ^m.  (I  grain 
to  1   ounce  vaselin),  L-i  In.-'hevcd  to  have  Ix'en  of  henefit. 

Antitoxin. — In  l.Si)3  Behi-itig  may  he  said  to  have  established  th« 
real  value  of  antitoxin  in  the  treatment  of  diphthrria.  Pjvv(ou.s  to  (his, 
he,  with  other  experinaentcr?  had  mrulc  fenlativf  trials  of  it,  hut  in  an 
imperfect  manner.  It  is  not  remarkahle  thai  since  the  intnxluction  ol 
thi.s  specific  remedy  there  has  risen  op|XJsition  to  its  use  from  time  tc 
tiine.  This  hits  rested  up4>n  reports  of  yuiJden  death  after  its  admin- 
istration, septicemia,  tetaini3»  hn-a!  infection,  and  of  negative  re?>iilb 
followinji  its  use.  It  is  undoubtedly  true  that  in  the  early  days  of  anti- 
toxin  the  serum  was  not  always  what  it  .should  have  been.  It  was  nol 
sufliciently  concentrated,  nor  always  [>ure  or  prtjperly  present'd.  TUi 
proper  dosage  was  not  definitely  known*  nor  were  the  linutatJons  to  ib 
etKeaey  apprectatejt.  It  is  not,  of  course,  ]xjssible  to  investi^^ate  th< 
truth  of  many  of  these  reported  ini,shap?i,  but  it  may  be  set  down  as  ai 
indi-sputable  fact,  dednce<l  from  hundretis  of  thousands  of  cases  in  whiel 
antitoxin  has  been  administered  and  its  effect  eareftilly  watchetl,  that  ii 
noease  has  death  been  caused  by  a  projx'rly  prepared  pure,  fresh,  scnmi 

Death  can  occur  ami  has  occurred,  and  aharnnn^  symptoms  ha^-^ 
foHowed  an  infected  scrum,  one  that  has  not  been  properly  prc^en'etl 
and  (ine  injwted  without  [irofK^r  antiseptir  prerautions.  Sndih'n  *h'Mtl 
oirui-s  in  ilipfitheria  witli  or  witlimit  llie  u.hc  c>f  antitoxin:  that  it  shouk 
be  attributed  to  the  riMucdy  and  n(»t  the  disease  in  a  cerlaiu  nuitdtel 
of  ciLses  i,s  not  diflicult  to  rniderNtand.  "^riiere  is,  however,  no  such  gewK 
reiLson  for  the  l>elief  that  antitoxin  pt'r  sr  Is  dani?erons  to  life.  <Vrtaii 
symptoms,  however,  tiiat  are  not  dangerous  to  life,  very  often  ftillow  it 
administration,  and  they  are  now  wencrallv  rci'iiijni/ed  and  will  Im 
noted  later.  The  prodnt'tion  of  antiti»xin  slundd  !>*'■  iiii*ler  strict  mnni 
elpal  control  even  if  the  actual  manufacture  he  left  to  private  cort 
eems,  a.s  the  greatest  pi>ssihfe  care  is  essential. 

Effect  of  Srntni-  Trftiimrut. — The  foltowiiTji;  table  just  published  fat 
the  bepartineiU  of  Health  of  New  York  Tity  may  he  taken  as  fairS 


raifacntniivr  of  the  dfcrt  tif  itntitoxiii  iipuji  Xhc  ^'titM'al  ninrtnlUy  in 
*•  fagp  miiiilirr  of  cases,     'nio>it%  of  coursi:',  iiu'ludr  tio.s]Htal  t'asi'js  its 
WPii  as  thtisc  Ireateil  in  private  prartit'e,  cases  dyini^  of  coniplications 
\  *Ofl  tiKXto  in  which  ilie  antitoxin  was  not  jHiministcrcd  until  wry  kite 
ihe  disriLsr,  omi,  in  not  a  small  niimlMT,  wficrL-  initito:<in  was  omitte*! 
S'r  variiiu:s  reasons,  such  as  Ihc  wish  of  the  parents  or  dislielicf  in  its 
taiiie  Iiy  the  iUleinJinj^  pliy.si<-ian. 

^T^BLK    Shohixo   NiruBETt   f*v  (.'AiiEw,  Dkatrk.    aniv  >tonTAi,m'    Ter  Cknt.  op 

lllfffTMEniA    IW    THE     HOHOUUH*     OP    MANHAffAM    AND     TlIB    UKONX.    rhOU 

1883  TO  I9CM,  iNcLuBtVB: 

Pnloil.  OlMB.  IteLths.         Mortatlty  per  ccdL 

18*8 7,021  2S6e  36.4 

)»1 'JMi  2870  39.7 

l-WS lU,Srii5  1978  U.I 

laiM 11.300  17^  ]5.4 

IMI7  ......         .  in^fttW  l.^l»l>  14.8 

UBn      .......    T^aa  923  iza 

t6»  .....        ,  **.2*>  lOfi?  18.1 

ino A,SfM  11-21  1S.4 

UOl  .        .                ....  7.7'Jfi  VS)  \h.9 

IKC  ......        .  U^42»  1112  10.9 

l« 11,002  1302  lt.2 

1991  ......         .  12.1^  ma  9.tiJ 

At  th*^  New  York  Foundling  Hospital  Iho  mcirtiility  rate   from  all 

of    illphthcria    rompHcatcd    ant]     uricomjjIJculcd,    priman,'    and 
iindan',  lo  other  infecliou.s   diseases,  o|>erulive  anil   nonoperativL't 
[is  0  permit,  in  'M'A)  cases. 

U  is  fK>Ksil>le  for  many  physicians  to  make  a  fat  better  showinjj  than 
tht*  almvc  in  cases  lakeii  fnim  their  prniid-  practice. 

I'mlialily  a  clcath  rate  <>f  4  or  b  [kt  cent,  wilt  fairly  represent  Ihc 
''^tilti  (if  iincoiiiplicateil  case.s  treateil  on  the  first  day.  While  the 
^MipRil  uiorlality  has  (iecn^ased  .'*o  marke*lly  the  rleath  rale  among 
">fiui(.s  U  still  very  hiph,and  has  not  apparently  ijt-en  rtHJiired  in  the 
*'»iiu*pTi»p«trti(ins;  as  dint  amun^  older  ehildreii,  a  fact  wliicli  is  ilne  not 
*^ly  ii)  ihc  jjreat  sti.se4-ptihihty  of  infants  to  the  specific  toxin,  lni(  to 
^IH"  fnxjui'ncy  of  pulmonary  conijilications. 

t^rri  upon  Lartfufft'ol  Diphtheria. — In  these  eases  the  hcnefits  of 
••^ilitnxin  may  l>e  seen  in  two  Wiiys:  first,  hy  rednrtn^  greatly  the  mrmbcr 
'^nw-n  w-hi<-li  n:*fpiirc  operative  intcrfiTcnce,  and  second,  hy  rcfliictni; 
•^i*"  ilr-arh  rate  hi  o|rtTative  cases. 

IVijrrnt  extent  of  membrane  formerly  seen  in  the  larynx  and  trachea 
**  nim  seldom  met  with. 

Fiinhcrrnnre.  the  time  diirinfj  which  a  tube  must  l>e  worn  continuoii.sly 
^ft^  Ihth  rtotablv  decrra-^ed,  ant!  niuliiple  rcinlubations  are  less  fre- 
•^iiriilK'  nttiiired-  Before  the  days  of  antitoxin  in-arly  every  case  of 
W'liffcal  (liphtlierin  progressed  to  the  .stn«e  where  o|H'rativc  Intcr- 
"Tf-nci*  wa<  neo«'Ssarv;  IcmIbv  tndy  one-half  of  such  eases  retpiire  it. 
""itlmiit  iintitoxin  death  occurred  in  rd>oiit  two-tliir<ls  of  the  cases 
'_'KTiitH|  on.  AVith  antitojiin  the  death  rate  is  less  than  one-third,  ant! 
^^*  lH6»ible  to  quote  a  number  of  physicians  who  have  had  a  dozen 
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or  more  ca-ses  in  privatt*  practice  without  a.  doitth.     Thf  stati^tf 
regard  to  tra<'l»(?otofny  arc  only  less  favoruble  than  tliose  of  tlir  hlfKHJIta 
operation. 

Ejfeci  on  the  Occurrence  of  Camplicatmf^.—ln  regard  to  the  nervoi 
system  it  has  been  shown  experimentally  ami  eorrolK>ratt'(l  clinicHll 
(hat  antitoxin  administered  at  tlie  timt*.  or  sliortly  after  the  Jiphtherit; 
toxin  hiwl  lieconie  Retire,  proviile^l  it  is  ;jiveii  in  doses  stifBcient  I 
neutralize  the  latter,  regularly  prevents  the  oeeiirronee  of  paralyse 
So  sensitive  i.s  the  nervous  systetu  to  this  partieular  pt»i.son  that  evi-n 
delay  of  twenty-four  hours  greatly  a4lds  to  the  prtjhability  of  occurrcm 
of  nervous  symptoms^  and  tifter  the  set'ond  day  the  effect  of  autituxj 
in  this  regard  is  practically  negative. 

The  same  rule  aj>plics  to  the  ciirtjiae  symptoms  of  fliphtheria.  NepI 
litis  Ls  not  a  common  eompliuarion  of  pure  diplitheria.  It  Uha  bee 
shown  that  it  h  less  likely  to  oeeur  with  the  use  of  antitoxin  than  withoi 
it.  Upon  the  oecurrciice  of  coniplieations,  due  to  associates!  organism 
sitch  as  the  .stTeptoetX'ciis,  ptieunioeoccus,  and  staphylo<.'occns,  antitoxi 
h'As  a  real  but  intiiri.'et  rlfeet  in  that  it  shortens  the  course  of  tlu-  dipl 
theria  and  restorers  to  the  normal,  at  un  earlier  dale,  the  affeclnl  nnn*oi 
membranes;  so  that  there  Ls  less  opportunity  for  the  pro«tuetion  < 
eomplicatini;  lesions  by  the.se  organisms,  and,  with  the  early  admit 
i.stratiou  f>f  atitiioxin,  bronchopneumonia,  ItK^al  suppurative  eunditi^m 
and  general  sepsis  are  less  freijuetitly  observe<L 

When  diphtheria  is  implanteil  utwii  another  infection  in  whic 
pyogenic  germs  play  an  iiujmrtant  part,  as  in  scarlet  fever  and  measle 
the  benefit  of  diphtheria  antitoxin  Ls  greatly  reduce*!,  and  it  is  in  thi 
ehtss  of  cases  that  preventive  mejLsnres  are  of  .so  much  imp)rtan<i 
Children  -sulTering  from  one  nf  these  dLsea.se<i  and  exposed  to  diphihcri 
should  never  fail  to  receive  full  immunising  do.ses  of  antitoxin  at  cjiin 

Adjninistraiion. — There  are  practically  no  eontraindicatitms  to  tl 
use  of  antitoxin  when  the  diagnosis  of  diphtheria  is  once  establishet 
In  those  cases  which  have  existed  from  five  to  seven  flays  or  more  whe 
Hrst  seen  by  the  physician,  it  may  l>e  t[ue.stiont-d  wlit'ther  tlie  use  { 
antitoxin  h  calietl  for  in  view  of  the  fact  that  its  p<iwcr  will  \w  so  greatl 
diminished  by  the  delay  in  administering  it.  In  severe  late  eases 
shoulrl  always  be  given  even  if  it  l>e  regarded  as  a  last  n-sort. 

In  all  eiLse.s  of  rliphthcriu  in  ehiUlren  under  two  years  of  age*  howevi 
mild  or  at  whatever  site  the  le^sion;  in  all  ertnip  easi-s  siispccte*!  to  I 
due  to  diphtheria,  and  in  all  doubtful  croup  eases;  in  every  eiise  \ 
which  there  is  a  membrane,  with  evidence  of  toxemia,  unless  positive] 
known  to  Ik?  of  non-<liphtheri(ie  origin,  in  all  siJ.spi<nou.s  eye  cjLses.  »n1 
toxin  in  full  doses  should  be  given  at  once  without  waiting  for  the  resu 
of  culture,  ;ind  without  placing  too  much  reltnncjMipon  lhedire<*t  haoterii 
logical  [iudiug  by  tlic  niethtwl  previously  de-scril)e»l. 

In  mild  pharyngeal  eases  in  older  children*  in  mcnibranous  pharvi 
gitiR  or  tonsillitis  ix-citrring  with  scarlet  fever  or  mea.sle.s;  in  chrniiJ 
suspicions  na-sal  cases;  in  anogciiilal  cases;  in  typical  follicular  tonsjllttii 
in  catarrhal  angina  which,  on  account  of  the  exposure  of  the  pAtiec 
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loiliphlheria,  may  be  re^nlt^il  as  suspicious,  it  is  allowable  to  wait  for 
iSir  n-^uft  i>f  cultures,  in  the  absence  of  alarmiag  symplotn.s,  but  in 
t*m  cise  af  doubt  when  such  .-^yuiptonis  are  prcsi'nt,  antitnxin  .slumld 
wgiv?n  at  onct*.  Thus,  while  the  vast  majority  of  case^  of  me^nbrariou-'i 
wpiifl  which  occur  in  scarlet  fever  and  measles  are  due  to  pyo^nic 
rocri  and  those  of  tonsillitis  with  a  typical  follicular  dlstributkjn  due  to 
'b«*  .^afuc  orjpvnUm.  yet  the  Klebs-Locflier  bacillus  Is  not  infrcfjuently 
nmthlabsociatetl  with  them  untier  these  ct)n<litio!is. 

Botagc. — In  oniinar)'  mild  cases  of  phurjr'ngeal  or  nasal  diphtheria 
-1K)I)  Uj  4IHJ(>  units  should  l>e  given.  In  severe  caaes,  at  the  same  location, 
'"lev  us  much.  The  smaller  the  chihl  the  smaller  is  the  close  required, 
^t  it  i>  l>etter  lo  give  (oo  much  than  too  little  in  any  ca.se.  In  lar^'np^eal 
c*stis  ."jtXXf  to  lO.IXX)  uniLs,  depending  not  .Komuch  on  the  symptoni-s  as 
***  the  n^'  of  the  patient,  shuuid  be  given.  This  dosafje  should  be 
rtiM  in  twelve  hours  if  the  local  condition.^  appear  less  favoralile, 
*nd  in  hiryngciil  cases  if  the  symptnnvs  of  stenosis  fail  to  show  an  amell- 
'fatioQ.  A  third  dose  is  sometime,^  require*!.  It  is  very  doubtful  if 
huge  (lEosage  of  4UO0  to  riO,(t()(J  units  or  more  has  pro<luced  any  better 
ihst  than  in  those  of  the  size  just  enumerated.  For  purpases  of 
•nituunilv  the  dase  should  be  from  ^(K)  to  10()0  units,  depending  on  the 
^>^^  uf  the  child  and  on  the  probability  of  its  contracting  the  disease. 
^^Dji  eiT  cases  5000  nnit*i  or  more  .shonld  be  given.  Any  syriujjc  holding 
^^PO  cc.  which  can  l>e  boiled  may  lie  nsciL  A  small  needle  is  preferable. 
W^*^*^  skiu  at  the  .•'ite  of  injection  .should  lie  cleaned  with  soap  and  wuter, 
alcolHil,  and   bichloride  of  mercur>'  solution.     The  tissues  below  the 

|s«»|>ulje  on  the  outside  of  the  thigh  or  buttocks  may  !je  selected.  The 
»<'niiii  sliould  l*e  injected  deeply,  aud,  after  withdrawing  the  needle,  a 
piPiT  rif  strrile  gunze  or  cotton  phu'cd  over  the  wound  and  held  in  place 
»»J'  a  [>icci'  of  aillvesivf  pliLster  or  collodion. 
j  Ciiniral  Effects  of  Anii'foitirt.—A  few  hours  after  injection,  seen  moat 
^I'Tvlly  in  cas(*s  of  pure  iliphtheria  of  (he  toh.sib  the  membrane  I»egins 
*OM*-ftl,  iind  later  its  edges  become  loosened  fri>in  thr  underlying  mucous 
tnt-nihn»ne  antl  curl  up.  \'en'  soon  it  ilctaches  itself  ni  itiasjiej  or,  more 
often,  in  small  piec&s.  The  detachment  takes  place  in  from  twenty-four 
WHIR  U\  four  days.  In  na.sal  cases  membranous  casts  of  the  nares  are 
•f«Ken«l  and  corae  away  in  the  irrigation  Hnid.  In  eye  cases,  especially 
"»<»r  til  which  there  \s  not  mixe<l  infection,  the  process  is  seen  in  its 
'yjwal  furm  and  similar  to  that  of  the  tonsil-s.  In  laryngeal  causes,  if 
^wpasc  progresses  favorably,  after  a  few  hour.s  the  stenotic  syniptom.S 
"^  ually  dUappear.  If.  on  the  other  hand,  the  case  goes  on  to  intii- 
^^m,  and  then-  U  an  appi-eciablc  amount  of  nieiubrane  present,  the 
h«llrriseiiherc<tughcd  up  through  the  tul)cormayobstruct  its  lumen  uihI 
^^iH-saijtwxIubatiou  or  removal  of  the  tube.  The  moderate  involve- 
"'tiUiif  tiie  lymph  nodes  of  the  neck  .seen  in  pure  diphtheria  rapidly 
sjiUidps,  the  temperature  and  pulse  decrease,  and  the  toxt-mia  soon 

'»  mixi^l  cases  all  (hese  phenomena  follow  the  use  of  antitoKln,  but 
*^1&^<  Wfll  markwi.    Thus  tlie  temperature  and  pul*c  rate  may  remain 
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high  ntnl  llie  ^^encral  condition  of  the  pati^'iU  not  show  the  same  i 
inent  a.4  in  csuies  of  pure  diphtheria. 

Effect,  on  ihe  Blood. — A.s  ah<>wii  by  Ewinji  and  others,  antitoxin  ha 
the  effect  of  deereasing  the  h^'perleiikfrt-ytosi.s  euiisetl  hv  diphthcril 
\Vhen  this  has  not  oeeurreil  the  di.seiiae  has  often  teniiiiiated  fatuD) 
Other  ob.ser\'ers  have  iiolieed  a  diniiJiution  of  henjoglohJii  and  red  blooi 
cells  foMowiiiR  the  injection, 

Efjrcf  oj  IJf}r.ii'  Serum. — Certain  ehnieal  manifestations  very  repilarl 
foUow  the  injection  of  antitoxin.  These  are  now  recognized  us  lieingdii 
wholly  to  horse  serum  and  not  to  the  antitoxin  itself;  for  they  have  l>efl 
shown  to  follow  the  injection  of  the  former  when  in  Its  natural  stat^ 
The  fre<|ueney  of  their  (KX'iirreiiee  its  well  as  the  severity  of  the  sviut 
toms  depends  to  a  gn^at  extent  on  the  amount  of  serum  injei'tcil,  Ui 
it  is  also  found  that  that  of  certain  horsc:;^  much  more  rt^gularly  prtxluc 
them  than  others,  and  they  are  for  that  reason  usually  discarded.  'Ill 
greater  concentration  of  the  antitoxin  lia,s  greatly  dimiTiished  the  niiiub^ 
of  cases  in  which  these  manifestations  occur/  They  are  never  danj^rerou 
to  life,  hilt  are  fref|uently  the  source  of  grave  discomfort  to  the  patiei 
for  the  time  Ix'ing,  and,  therefore^  to  Ije  avoi(Jed  if  possible,  Varioy 
skin  eruptioiLs  follow  the  injection  of  antitoxin  in  froro  10  to  25  per  cenl 
of  the  cases.  They  wcur  from  the  second  <lay  to  the  thin!  week  or  eve 
later.  The  eruption  may  be  confined  to  the  site  of  inoculation  or  it  mi 
cover  more  or  less  of  the  face  and  ImmIv-  In  any  event,  the  point  i 
inoculation  is  m^ually  the  starting  point  The  most  frefpiently  ob&erve 
eruption  is  a  general  erythema;  the  next  most  contmon  an  urtiearii 
fretjuently  seen  in  connection  with  the  former.  Others  \^sa  connno 
are  scarlatiniform  and  mor!iillif*trm.  Mixe<l  varieties  are  frequent] 
observed.  The  searhitiiiiform  and  n)4>rbJlIiform  rashes  refjularly  occi 
at  a  later  stage  than  the  others.  The  duration  of  these  various  eruptioC 
varies  from  a  few  hours  to  a  day  or  two.  They  not  infr(i|ni'nlTy  t\k 
ap]ieur  and  R'tiirn  again.  There  is  regularly  n  rise  in  temixT-iture  an 
pulse,  an  intense  itching,  and  irritability  of  the  skin;  in  some  ea'^te-s  tl 
eyes  and  face  are  iuteiisely  swollen;  less  often  intense  pain  in  the  join 
is  observeiJ,  occa-sionnlly  with  swelling  and  rt^iness.  The  fever  reacf« 
its  height  with  the  full  development  of  the  eruption  and  then  rapifl 
subsides.  The'diafjnasis  of  the  scarlatinifortn  variety  is  often  diffinfl 
as  it  very  clo.sely  resembles  true  scarlet  fever.  The  pt>ints  on  which  it  J 
based  are  the  starting  point  of  the  nxsh  frr^n  the  [joint  of  inm-iilatic::; 
its  very  rapid  and  more  general  distribution,  \is  evanescent  chanictj 
and,  veryoften»  the  lack  of  uniformity  of  the  eruption;  other  varietii 
such  HA  urticaria.^x^  urring  in  other  parts  of  the  body.  In  cases  of  doL-i 
the  patient  should   Ih;  isolated. 

<  The  Uoahh  Department  of  New  York  is  now  Hupp];Si)g^iL  tmrlfled  sad  (wilMlitTmlcd  dipbttaM 
andittiiti,    ThiE  i>rorJbct  i#  exlmmely  reliable  end  li  do!  apt  Uf  produce  nabea  juid  other  d^le^r— 1 
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fntriKation  for  the  relief  of  atule  laryngeal  stenosis  was  perfected 
iftfr  llmr  veais  of  experimentation  bv  Dr.  Jtxiepii  0'I>wver,  of  New 
Viirkjii  1SS:J.  ThLs  opTation  has  almost  eiitin^ly  sujK'Pst^lcd  fhnt  of 
(niirfieotomy  in  Ainerira  iiml  fni  the  eontineut  of  Europe.  In  isnglund 
tbr  t<Mer  opemtioH  is  slill  fref[nently  performed. 

iBtnUtioii  Infltiuments.^ The  present  tubeji  are  made  of  vulcanised 
niJjWoii  a  nietid  frame,  in  six  or  more  sizes  eorrespondinf;  to  th*'  age 
i^l" (hr ehild.  Whoii  in  p<»sitton  they  reach  nearlv  to  the  hifurciitinn  of 
^-  imc'hea.  'I'he  retaining  swell  is  of  such  a  calibre  thiit  the  erieoid 
o»K(ripti«n  of  ihr  larj'nx  keeps  the  lul>e  in  plate  under  ordinary  rireum- 
^tanctt  and  yet  allow.s  *)f  its  ready  expubion  when  the  hinien  is  blocked 


Pie.  86 


Fixj.  M 


<»'tlwyiw'»  InluUillDri  tubes. 


UouUi-gaff. 


W  UiKc  membrane.  ITie  neck  is  matle  as  narrow  as  passible  and  is 
^^\^^\  by  tlie  vocal  conls.  In  order  to  avoiil  uleeration  of  the  nmeolis 
nnm^riinr  by  pressnre  the  hea*!  of  the  tube  ha.s  been  given  a  haefcwarri 
^ww^k  und  is  somewhat  thiek,  so  that  no  shaq>  an^le  is  presfntt^j  to  the 
I**  of  the  epiglottis.  The  end  of  the  tithe  i.s  bhint  and  well  rtiunded 
•iff  to  jtre^Tnt  niernilinn  by  the  inovement  of  the  (raehea  over  this  pnrt. 
fUTtlvmnm'.  it  is  advLsubli'  tu  use  the  smallest  possible  tiil)e  for  die  a^ 
*fl  tin' fhil(l  to  dimini.^h  pres,sur*'  at  the  erieoiti  eonstrietJun. 

IV'  fTT-ueral    character  f)f   the  tidies  and  instruments  is  shown  in 
tlif  ilUi^ations  fFigs.  Sfi  to  .S9). 

rhf  tuln^  f(»r  false  mrmhrane  are  hollow  eylinders  in  grader!  s!?x's 

'^'  W^  MilTieifiit  lenjrth  to  n'aeh  beyontl  the  crieoid  eonstrietion  and 

^''■•ffiT  lrm|K>rary  usr  only  to  sillow  the  expulsion  <if  the  detaehwl  nii-nn 

'^"■^hcii  this  is  snspecrted  to  be  present.    Thev  should  on  noaeeonnt 
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Tht'sliort  tiihr.s  of  Httvoux',  whifh  Eirt^  so  fonstrnrtt^il  that  tht'V  may 
pilsliL'd  from  the  larynx  hy  pressure  on  the  trachea  iesuK'h'UttMl),  thas 
avokling  the  une  of  the  extraetor,  have  obtaine<l  a  certain  vo^iie  to 
France  and  other  Eiirojiean  fonntries,  but  have  not  been  athipliil  in 
til  is  conn  try. 

Imiications  for  Intubation.^ A  patient  with  Uinii^t-wl  <liphthena,  having 
U^en  given  iinlitoxiii,  however  great  the  prnlKibfhty  that  tin-  operation 
will  \^e  nltirnately  reqnire4l.  shouhf  never  lie  infiibatefl  nnlil  alisoliitrly 
nect'Hsnry.  When,  however,  there  is  eyanosiH,  difficult  brealbin;;*  marked 
i-etraelion    about     the    cpiga>stniim    and    elavieles,    and    awseultalorj- 

fid.  ill 


lliliiLMiUuu  Lii  rccliiiliiK  iH)»iiiLitL     flratdUii^o  uf  llieoiforatluii, 

evick^nee  that  the  air  is  not  enteriuf;  freely  the  biu^es  of  the  liinp^;  when 
(lie  pnl.se  is  weak  and  irre;;uhir,  (lie  patient  resllrss  and  eviiU-ntlv  iM'in^' 
wtirn  i*ut,  thi-  ipperatiim  slunild  no  liiiip;er  lie  delave<l. 

Method  of  Performing  Intubfttion.— I'he  oj>eration  ntay  be  |)erfun»eil 
with  the  patient  in  the  npripht  position  or  reclining;  the  latter  pcwsf'ssrs 
the  advantage  of  atxsolutely  reqt]irin|p  but  one  assistant,  and  even  that 
one  may  Ik-  dixjxvisci]  with  in  an  enter^ney.  It  is  less  frequently 
cniplnyod  than  the  upriffht  ]>osit)on.  In  either  ease  the  patient  should 
be  pinned  ti^duly  from  the  level  of  the  shoulders  to  the  feel  in  a  sheet 
fir  blanket,    the   arms    l.>eing     confined    to    the    sides  (Kig.  91),    ITie 
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chest  shouM  l>e  left  bare.     If  the  operation  is  to  l>e  performed  in  tlie 
tpri^ht  position,  the  nurse  or  ii.s.si.slfLiit,  sitting  upright  in  a  .'^tral^ht- 


tlie 


backetl  rhair^  holds  the  patient  agjiin.st  tlie  loft  breiust  by  crossing 
anns  in  front  of  the  body.  The  legs  of  the  piitient  are  fjripped  ix-tween 
the  nurse's  knees.  The  second  assistant  gra-sps  the  patient's  head 
firmly  V»elween  Iier  hiinds.  the  thumbs  on  the  wciput,  the  little  finder, 
Hint.  |xThaps,  the  fourth  linger,  \wh\g  plaeed  under  the  ruiniisof  the  jaw 
to  pull  it  iipwanl  sd  thai  die  neck  i^  sjightlv  extemled  \Fi|j.  *^K)), 

When  intnhjitin^  in  the  reclining  pasition  the  patient  is  laid  on  its 

hark  upon  u  table,  the  head  extending  beyond  it.    The  aHuistant  should 

hohl  die  head  in  the  way  jiLst  indieiited  for  the  ui^riKht  }K)sitIon.     It  is 

soMiethnes   advisahh'    for  w   S4TtJiitl    rtssistant   to    keep   tlie   ehihi    from 

aiovinp  almut  }»y  holth'u^'  the  lower  extremities.    The  projxT  tube  having 

been  seteeled  and  testetl  to  j^ee  (hat  it  «lips  readily  from  the  obtiirator, 

id  its  eye  is  threaded,  preferably  by  a  strand  of  braitled  ailk,  the  mouth 

\s  introfhieeil  iH^tween  the  hack  teeth  on  (lie  left  side  and  opened 

iflelvr  the  liandlea  of  the  ^\i^  being  iuehuk^d  between  the  left  hand 

W  the   nurse   ami   the  patient's  cheek  (Fig.  01).     In  younger  ehihlren 

A'itbout   baek  teeth,  it  is   well  to  pad  the  jaws  of  the  g^ig  or  dispense 

ilh  it  altogetiier  in  order  to  avoi<l  wounding  the  gums. 

The  operator  then  inserts  his  h'ft  index  finger  into  the  pati<'nt's  moutht 

finds  the  epiglottis   and   drags   it   direetly    forwar<l;    at    the    :same  time 

aowding  his   finger  ivr.  miieh  as  i>ossihle  to  the  left  he  passes  the  tube 

lUrwtly  in  tlie  middle  line,  and  hugging  ihe  (onf;ue  as  closely  as  pt>ssible 

wmliT  the  edge  of  (he  finger-tip  until  the  tube  engages  in  the  rim  of  the 

cliitlis.     At   the   beginning   of   the   oj>crntion,   whether   the   patient   is 

iJpri;;ht  or  reehning,  the  handle  of  the  introducer  sh<nild  he  paraHel  to 

''h'IhmIv  of  the  child.    As  the  IuIhl'  approaches  the  glottis  the  handle  is 

^itwiually  raided  until,  as  it  engages  Itetueen  the  vocal  cords,  the  intro- 

""eer  passes  l>eyond  the  peri>endieiilar  to  the  child's  body.    The  tul>e 

^'len    pointing  directly  down    the  trachea,   is    passed  g^'iilly  betwef^n 

thf    vocal   cords   (o   a  distance  of  about  (wo-thirds  of  its  length,  when 

^L  Hip    Irft  forefinger    f^tionld   be  removed    from  the  epiglottis  anfl  placed 

^L<U)    tlie  side  of  tlie  head  of  the  tube,  piishing  the  latter  intfj  place  and 

^Biolclin^  it   there  at   the  same  time   that  the   obturator  Ls  released  by 

^■inean^  of  the  right  thumb  and  withdrawn  (juiekly  by  a  slightly  hfting 

^P  »wl    rulapy  movement  frcmi  the  mouth.    The  giij;  i.s  then  removed.     If 

Uie   lulu-  LS  pn>|x'rly  placed  in  the  trachea  there  will  lje  a  sucee-ssion  of 

Wllovv  fouglts,  together  with  the  expulsion  <>f  mori'  or  less  mwns  and 

h^o«Hj.    'Phe  symptoms  of  stenosis  are  immediately  relie\'ed,  cyanosis 

iViAQppedrs,  and  the  child,  aln^ady  exhausted,  lies  contented  and  very 

n!len  .-iU-eps.     The  eor<i  should  Ik*  left  in  for  a  few  minutes  so  that  (he 

UiWinay  Ijo  removed  rpiickly  in  ease  of  possible  obstruction.    In  young 

fhiMtrn.  and  in  older  ones,  if  so  ilesiretj,  it  may  be  left  indefinitely,  but 

umlrr  onlinaryeireumstanees  it  is  l:)etter  to  remove  it,  as  it  is  often  a 

^ifit-of  annoyance  and  Ls  frequently  bitten  off.     For  its  removal  it  is 

wth  tiectssary  toeut  one  end  at  the  eomer  of  the  mouth,  and,  without 

iih4'rting  the  gag,  quickly  place  tlie  left  forefinger  on  (he  tube  and  pull 
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it  out.  If  the  .string  is  to  \w  rotaiiied  it  .should  be  fa^^tcncti  by  means 
uf  n  strip  of  adhesive  plaster  to  the  left  check. 

In  oi'tk^r  U)  yn^rUnm  tlit^  nperatioii  siir<"<"S!sfiil!y  the  f<)lh>wiiiK  |Mriints 
should  \h'  i.'nt|iha.sized;  Sec  that  the  child  is  ln-ld  [jnj|>frlv  ;iiir]  is 
(inmoviiblc,  and  that  (lie  pi^jwr  tube  hiis  Ihh-ii  .^eU'eted  find  slijis  fm*lv 
from  i\w  obturator  when  released.  The  iiitrodueers  should  be  hrld 
between!  tht*  thumb  and  fimgors  and  never  gra.<i|T*Ml  finnly,  the  ttiW 
:^hniili]  be  intrrMhired  ii.s  nearly  iLs  ptxs.sibh'  in  the  middle  line,  mid  fiinttly 
the  U'ft  fureHiit^er  .should  never  leH\'e  the  ejH^Hoiiis  until  tlu-  [uln-  lias 
biM-n  well  inlnidiii-ed  irit<»  the  larynx.  In  i!ifK<nlt  <*ji.ses  sevend  >!uirt 
elVurts  lit  introduit'tion  ure  f«r  preferable  (it  pi-oloii^i'd  uttempts. 

ExtubatioD. —  111  this  op<'ratiun  the  jHKsitioti  of  the  patient  is  exftctly 
the  same  as  (fiat  required  for  intubation;  the  lefl  fttrefinipT  i^  either 
plati'd  on  ihe  epigUittis.  serving  as  a  ^uide  for  die  hmU  of  theextnirtor. 
or  [iri^firTably  on  the  arytenoiil  eartilu^,s,  the  Im-iiU  uf  thr  i'xl]art4ir  U-inj; 
then  passeil  ulony  the  middle  line  of  the  ]jidpof  the  fin^'er,  and  by  die 
quiek  elevati{in  of  the  hamlle  it  ^\\*]vii  into  the  optMiiiij;  of  the  tuU*.  ]ii 
or*\vr  !•*  avoid  laceration  of  the  tissnes  by  pn-mjitiire  npenin^' of  tlw*  Jaws 
of  the  extractor^  the  thumb  .shook!  not  lie  |))it  on  tlir  s|n-in}:  until  llw 
ejosed  Iw^ak  i.s  well  wilhin  the  larynx.  'I^ie  spriiij^  is  then  ppi»?vNed  im 
lirmly  and  eoiitiiiuuusly,  llie  tiilK-  removetl  fr<«n  the  larynx  by  u  eom- 
biiied  liftiufj  anil  rotary  movement  {F'l^.  91). 
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Whkn  To  KxTluATF.- — The  tiuH'  durini;  whieh  it  is  neccsNurv  tii  Irave 
the  IuIm'  ill  posi(mii  depends  nu  the  severity  of  the  ease,  the  p'ltend  e^m- 
dition  of  the  patient,  and  the  eviilenee^  uf  tosemia.  The  yoniipT  the 
ehihl,the  lou^»r  the  time  re(]uireil  For  the  retention  of  the  tid>e.  For 
ehihiren  iiver  two  years  <tf  a^^  it  is  usually  inistomar,'  to  rt-move  the 
tube  on  the  third  day.  In  tnany  eases  n'indjbation  will  U'  iifee.s.-<Hn', 
though  with  the  use  of  aiUiloxin  tliin  is  much  h-ss  tiften  nnx'ssarv  thnn 
f(irmi'r|y.  When  there  Is  evid<'nce  of  obstructed  brt^athin;;  with  the 
(ube  in  place  it  shonUI  always  l>e  n^nioved  imnaMliately,  as  ll  not  infir- 
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qnently  happens  that  its  lumen  b  blocked  by  thick  raiinis  or  mptiilirane, 
ahhough  under  those  fircunistances  aiitoextiibation  iisuidly  (Kriirs. 

DiKKicrLTiESOF  TiiK  QpEltATioN'. — No  physit-'uiii  should  undertjda^  to 
|)rrfarra  this  operation  without  Ihorou^h  Iniinin^  un  thf  oaduver.  In 
iiTtskilftil  hand.s  the  child  may  l)e' killeil  by  proloivged  attempts  to  intro- 
i\\u\'  the'  tul»e.  Theyoft  parts  may  Iw  lacerated,  with  sid»se(|ucTit  infix'tion 
and  false  paasagt's  made,  e.-ipt^-eially  throu^li  the  vfiitriele^  uf  x\\v. 
lannx. 

it  (KTiLsionally  happens  that  membrane  is  pushed   down  iK^fore  the 

entering  tulie,  in  eonsefjnenee  of  whieli  the  .syniptoins  of  stenosis  iiLstead 

of  J)einj;  Telievefl  are  inc-reiuied,  the  patifiit  ]ire.^ejitiu^  all  tlic  .syniptomi? 

of  sudden  a.spliyxia.    'V\w  tubo  should  Ih.'  iniuiediiit<'ly  withdrawn,  the 

htosT  inenibrune  usmdiy  lK*tnj;  promptly  i.'V|M'IU-d;  after  which  the  tui>e 

may  l*e  rcintrrMhieetL    That  this  accident  is  ^\\:^i  e<nnnion  is  shown  by 

the  fnet  that  it  has  seldom  or  never  occurred  in  a  long  series  of  intu- 

bmion^s  |ierformed  by  skilletl  operators,  and  there  can  Vm?  no  doubt  that 

thU  I'ondition  has  often  Iwen  held  res|Miinsible  for  the  accidents  due  tn 

bf'k  of  skill  aJMJve  enumerated.     Subglottic  stentxsis,  or  edema  of  the 

^Itttiis,  <K,'eaiiionally  causes  some  diflieulty  irs  introducing  the  tulje,  ami 

is  the  only  oeeasion  in  which  a  eertain  decree  of  force  is  necessary  in 

/wrforminp  the  operation. 

Hetaixki}  Tvbe, — Frequent    reintubations  are  due  to   ulcerations 

h'jrhin  die  lurynx.  ^v^th  more  or  jess  destruction  nf  the  mrdlage.cicfi trices, 

^rsitiulations  and  parolysi-s  of  the  intriiLsic  muscle.     These  comlitions 

tnkjrli  more  fref|Uently  follow  ca<*eK  of  mixed  infeetion,  the  use  of  iin- 

prt>]M*rly  eoiLstrncted  tidK's  and  unskilfully  |>erfonned  ojM^rationw. 

I-\Knis«  <tF  Inti'Hatp:i>  Casks. — The  method  of  feeding;  Uy  pivajje 
ha>*  iilready  lx*en  deAcrilxN!  fp.  40S).  In  infants  niid  young  chiMivn  this 
ini»>  l>e  kept  up  tbrouj^hout  the  jxriod  of  intubadoti. 

Oiss*llierty's  ^xvsition  may  be  employed  with  the  child  lying  across 
the*  nurse's  lap,  the  heail  .sliitfhtly  back  i\\\<\  feet  elevated  on  a  chair,  and 
ilir?  fiMxl  ;;iven  with  a  -^iHKm  or  fnun  a  bottle.  Witfi  older  eluldrcn  very 
liitl*'  iJiiKeulty  is  usually  exjMTienced  in  fe(dinj^  nfter  the  first  day  or 
twci.  They  are  (piickly  taught  to  take  their  focKl  in  a  natural  position 
■M\%\  \*-{tliout  exeitiiij*  more  than  an  ocea.sional  miUl  attack  of  couf;fiiti<;. 
llirfr^RHl  should  U'  jifiveu  slowly  in  sinall  cpmntities,  semi-solids  often 
ktn^    niure  reiulily  managi'd  than  liquids. 


TRACHEOTOMY. 

pi>i-  il^p  performance  of  this  operation  an  anesthetic  should  be  pfivt^n 
*n'"i*  |Kv<>ibk'.  Tlie  patient  slumhl  be  placed  on  a  table  under  a  ^^oimI 
iti^W,  till-  head  well  liack  and  .steadied  by  an  assistant;  tlie  index  Jinijcr  of 
the  U'fi  hauil  .should  lie  used  to  locate  the  cricoid  cartilage,  the  taryns 
hfW  riraily  in  the  median  line  by  llic  thumb  mid  remaininj;  fiu/rcrs.  An 
ain5ioii  t^  tlieii  made  exactly  in  tin-  middle  line  fnuu  the  cricoid  down- 
ward tor  a  distance  of  about  ii  cm.,  the  skin  and  subcutaneous  tissues 
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being  divided.  The  left  forefinger  is  then  placed  over  the  bare  tnic 
at  the  upi>er  &u^\e  of  tlie  vvuuiid,  and  by  means  uf  u  bistuur)'  an  incisi« 
made  large  enough  lo  admit  the  finger-tip,  after  whirli  the  eanmla 
introfjueed  in  the  tracheal  opeiiinj^.  the  finger  Ix^in^  withdrawn, 
tracheal  dilator  may  be  employed  instead  nf  the  fin^-r.  When  eanul 
breathing  is  eAtabli.shed  the  tnbe  is  fa.stened  in  plaee  by  meaivs  of 
tape  ahont  the  nt^-k,  a  strip  of  antiseptic  gairze  placed  alx>iit  the  wotif 
and  over  the  0|>eiuijg  of  the  caniila.  It  is  unnee(^.san-  to  i^tate  th 
every  antiseptic  preeantiftn  should  be  taken  before  perft»rniir 
rtperation  except  in  emergency  cases  (Fig.  93). 


Shtiwiiifc  curruct  puHlthtn  far  perfurmlng  tiacJieoUimj. 

Ainong  the  accidents  which  may  happen  during  and  after  the  operatio 
are  dithcidty  in  introdncing  the  cnnnhi  on  account  of  a  tuo  small  trarhi*; 
iiicLsion,  or  beeauHe  the  traebea  has  not  been  openeti,  a  ffdsc  pjussij 
being  made  with  the  eaiiula.  Hemorrliage  at  the  time  of  the  nperatiii 
is  usually  not"  severe  iinle.ts  the  incision  hiLs  been  carried  too  Icjw, 
ondaiy  hemorrhage  occasionally  occurs. 

Effftcts  flf  tli0  Opflmtion. — The  imme<liafe  effects  of  intrmlucir 
oanuhi  nrv  exactly  sniiiiar  to   those  following  intubation.     There  i 
however,  more  apt  to  be  a  rise  tn  temperature  lasting  for  a  dav  nr  two. 

Oomplicationa. — Infection    of   tlie   tracheal    wound   h   apt    to   folio 
emergency  operations  ami  in  those  in  which  proper  antlsrptic  pn 
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nirtioa^  have  not  been  taken.     Diphtheria  of  the  wound  oocasioiially 

amis  ami  »umetimes  en'sip^Ias.    Extrnsive  .suppuration  with  slouf^hiug 

li  ttir  tissues  and  w-fiLsionally  gangrene  an-  soiiietinit'.s  stn-n.     As  in 

HiiuUltil  ea:5es  the  rao:«t  frei|ueiil  and  dreuded  t^uu] plication  is  that  of 

bnmrlopnetmionia. 

I^MtDent  of  Ttftcheatomized  OtLses.^The  internal  oanula  f^hould  Ijo 

'icKHH-ni  ami  cleaned  ;it  first  at  iutorvaLs  of  two  or  three  liours,  luid 

aiiraTswhfn  there  is  sign  of  ohslrut'tian.     The  external  cattula  should 

br  trnwved  cverj'  day  and  thoroughly  cleaned,  together  witli  the  wound. 

Aflrr  the  second  or  third  day,  if  there  are  no  further  signs  of  larynj^eal 

tiiblnictiori,  the  canula  may  be  removed  permanently  and  the  wound 

Ktrrfiillv  dnssetl.     Healing'  u.siially  takes  pluee  rapidly.     1\)  (jrevent 

I  iIh  ni'iim-nee   uf   laryn^jt-al   sk-nosis   the   same   general   treatment   h 

I  rtilir-fltoil  OS  that  adviseit  for  intubateil  eases. 

bdkations  lor  Tracheotomy. — Traeheotoray  is  not  the  operation  of 

IttHiitm  in  thU  t-oiintnr'.     It  should  Ije  performed  when  for  any  reason 

I  iiitiiliation  is  not  pi>s.sihle.  and  as  a  set*onflary  o[>eration  whej],  intubation 

ibvinji;  faileil  to  ^\*j  relief^  there  is  reason  to  suppose  that  the  olistruttiun 

ris  iltjo  to  Iraclieal  membrane.     Lastly,  in  some  cases  aiiloexlubalion 

i»Ttjni  ao  con.stantly  that  larger  and  hirger  tubes  have  to  lje  used  in 

nijwl  xuoccsston  and  the  integrity  of  the  larynx  is  endangere^l.     Here, 

ipin,  trwheotomy  may  l>e  resorted  to.     It  may  l>e  mentioneil  that  at 

thrNVw  York  Foundlinf:^  Hospital  with  a  very  large  ninnlxr  of  laryn^'eal 

fa-o,  occurring  IkjIIi  Wore  and  since  the  introtluction  of  antitoxin, 

tradittttiimy  has  never  been  calle<l   for  or  performed,  possibly  due  to 

ibe  fact  that  intubation  ha.s  t>een  |H^rformed  by  members  of  the  staff 

'hnbiive  U-eu  iborou^ldy  trained  in  the  o[>eration.    At  other  hospitals, 

*WrtMlic  patients  very  nfti-n  have  brcn  intubated  b<^f(ire  admission,  and 

Willi  vana[»le  .-ikill,  secundary  tracheotomy  is  not  iiifrrqueiitly  required. 


PSEITDODIFHTHERIA. 

I^niHotiiembrRnoiis  inflammations  due  to  other  than  the  diphtheria 
laciili,  ijerierally  the  pyogenic  co<-ei,  occur  in  by  far  the  greater  number 
I'f  fiMriiti .srarlH  frvrr,  mea-^les,  and,  less  often  Jnfiuenxa  ami  cxanthem- 
utaotlirr  (haii  those  named.  They  may  Im'  regardcfl  as  a  local  evidence 
I'lM  mixed  infertiona  no  likely  to  take  place  in  these  diseases.  Their 
piTwnrc  adds  to  the  rlanger  of  the  primary  disease  in  that  they  render 
proWlilr  tlie  occurrence  of  local  supj)urativc  conditions  and  in  their 
w«N  fonn  of  ^neral  sepsis.  The  symptoms  of  this  condition  are 
iiwlttti  by  those  of  the  primary  disease. 

rtiii»«ry  pseudodiphtheria  is  not  an  uncommon  condition,  especially 
™  iiwtitmions.  In  the  miUI  and  most  frequent  form  the  membrane  is 
^'iwlyponlined  to  the  tonsils,  frequently  in  the  form  of  a  small,  grayish- 
"^  I'atch  sunken  beneath  the  Jiurface  of  the  tonsil.  The  latter  la  red 
-.  '■*'**>llen.  There  Is  a  rapid  and  marked  rise  in  temperature  and  in 
DW'pulae  rate  and  the  patient  very  often  feels  acutely  sick.    The  cervical 
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lymph  nodes  are  more  or  less  involved.  The  attack  lasts  a  number  of 
days  and,  as  a  rule,  is  not  followed  bycomplications,  although  suppura- 
tion of  the  nodes  and  middle-ear  disease  may  occur.  In  the  severe  cases 
the  membrane  spreads  rapidly  and  Is  apt  to  involve  the  pharynx  ami 
nose.  There  may  be  sloughing  of  the  tissues  of  the  throat,  with  a  foul 
discharge  from  mouth  and  nostrils,  great  swelling  of  the  lymph  nodes, 
very  oft^n  followed  bysuppuration.  Middle-ear  disease  Ls  ver)'  frequent, 
bn>nchopneumonia  and  general  sepsis  arc  apt  to  occur  and  terminate 
the  disease  fatally.  In  the  severe  cases  the  larynx  also  may  l>e  involveil 
with  symptoms  of  laryngeal  stenasis  not  to  l>e  distinguishwl  fn>m  that 
of  true  <liphtheria,     'Hiis  occurrence,  however.  Is  very  rare,  and  even 
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Tuiupuniture  cliurt.    Casx  of  pst^iulodiphtberia,  wltli  recovery. 

if  the  larynx  Im-  involved  it  is  doul>tfuI  if  in  such  cjisos  a  true  laryngeal 
meniltranc  is  present.  Cases  of  primary  streptococcus  croup  are  *Mca- 
sionally  des<  rilx'd.  The  diagnosis  of  sucli  a  condition  is  based  n(M)n  tlif 
fact  that  one  or  more  cultMres  taken  from  the  tlin>at  fail  to  sh(»w  the 
pn'snice  of  Klebs-Ux'tfler  bacilhis,  but,  as  already  i>ointe<l  (»ut,  this  is 
a  not  infre(iucnt  (Kcnrrcncc  in  cases  which  subs<M|ucntly  show  the 
dipluhcria  l)acilli  in  great  n»nnl>ers  at  a  later  stage  of  the  disease,  lii 
my  opinion  such  cases  should  always  l)e  looked  u|>on  with  suspicion,  and 
even  if  their  occasional  (M-ciirrence  Ih'  jwlmitted,  they  are  exc<*s.sively 
ran*.  Tlie  symptoms  arc  those  tliat  have  btn^n  described  and  are  exactly 
simihir  to  <'ases  o1  true  laryngeal  diphtheria  and  need  not  here  l»e 
dwelt  upon  (Kig.  iM). 


CHAPTER    XVII. 

•HTHOID  FEMiR— MALARIA-KPIDEMIC  CEREBROSPINAL  MENIN- 
GITIS—INFLUENZA. 

TYPHOID  FEVER. 

By  ISAAC  A.  AliT,  M.D. 

Kology. — Typhoid  fever  is  due  to  the  presence  in  the  !>ody  of  the 
typhoid  baeiUiLs.  This  organism,  so  fur  as  is  known  at  the  pn-seiit 
time,  Is  pathogenic  only  for  man.  The  bacilhis  thrives  l>est  at  the 
tiTnperature  of  the  human  htMly*  hut  will  grow  to  some  extent  at  lower 
t^-raperatures.  It  is  readilv  killed  l>v  heating  to  70°  C.  (150°  F.)  and  by 
antiseptics  (Figs.  95  and  9C).  " 

Pig.  95 


Typhoid  fever  bacilli.    One-twelfth  oil-immcrsIon  lens. 


Most  frequently  typhoi<l  fever  is  contracted  by  infected  <lrinking- 
water,  and  next  by  infected  milk.  In  cities  where  the  water  siipplv 
K  contaminated  by  sewage  the  disease  is  always  prevalent.  AVhen'  the 
^urw  of  water  is  kept  fn'e  fnmi  pollution,  typhoid  Inromes  compara- 
tively rare.  In  e(*rtain  cities  of  Kurope  in  wliich  es|)ecial  precautions 
nave  been  taken  to  obtain  a  pure  water  supply,  typlioiil  f<'ver  is 
practieally  unknown. 

Milk  may  be  infected  by  Iwing  adulterated  with  water  which  contains 
typhoid  bacilli,  or  by  washing  cans  with  contaminated  water.     \Yells  in 

(  127  J 
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the  country  are  frequently  infected  from  cases  of  typhoid  fever  in  the 
dairyman^s  family.  The  udders  of  cows,  too,  may  be  washed  with 
infected  water;  or  contaminated  dust  gains  access  to  the  milk. 

Flics  carry  infection  in  two  ways:  (1)  fecal  matter  containing  the 
typhoid  germs  may  adhere  to  the  fly's  legs,  wings,  or  liody  and  lie 
mechanically  trans|x}rted,  or  (2)  the  bacilli  may  be  carried  in  the  diges- 
tive organs  of  the  fly  and  deposited  with  its  excrement.  This  latter 
method  has  not  Ixvn  provwl.  There  can  l)e  little  doubt,  however,  that 
the  fly  may  <'arrj'  germs  from  infe<'ted  excreta  to  foodstuffs. 

The  sjKfific  germ  not  only  grows  in  milk,  but  also  in  milk  produott. 
It  will  live  in  butter  for  many  days,  and  in  cheese  for  a  short  time. 
The  oyster  can  harbor  an<l  carry  the  typhoid  bacillus.  Infection  of  the 
oyster  usually  takes  place  during  the  time  when  it  is  being  freshened 
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FusitiTC  Widal  leacUon,  sbuwiiiK  EKKluiiimtioii  of  typhoid  fever  bacilli— with  blood  from 
typhoiil  i>Htle[it— Ht  end  of  thirty  mluutea. 

in  water  tliat  is  contaminated  by  sewage.  Other  foods  may  l»ecnnn 
infected,  particularly  those  which  are  eaten  raw  and  previously  w;L<ht*i 
it)  infected  water. 

Prnli.ti)t>.sin(f   Fortors. — Sex   appears   to   have   no   influence   on   iht 
occurrence  ttf  the  disease. 

Siaftnti. — Typhoid  fever  is  endemic  in  mast  localities.     It  occurs  a* 
all  seasons  of  the  year,  although  it  is  commonly  statt^I  that  it  is  nm-: 
pn'valent   in   the  fall   months.     Osier  savs  typhoid   is   essentially   ar 
autnninal  fever,  and  more  than  ont^-half  of  his  cases  were  admitted  i 
Aujjiist.  September,  and  OctolxT. 

Frcifunirif  In   Children. — From   20(1  cases  of  my  own   which   were 
ob-icrvcil  fi)r  the  most  part  in  the  Michael  Reese  Hospital,  (""hiciigi^ 
the  following  talnilation  of  ages  is  made: 
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PatiM>lo£7. — The  opinion  Is  general  that  typhoid  fever  in  infants 
produce  leas  pronouncud  anatotuioal  changt's  thun  in  ohler  childr&n 
ximI  adutb^.  In  some  cases,  however,  aiitop-^ies  on  foinjjaratively  young 
cliiUlren  have  shown  anutomiral  chanjjes  not  <ILssiiiiilar  to  those  which 
ocrtir  in  adults.  As  a  result  of  the  typhoid  infeetion,  hyperpla.<?tic 
processes  in  the  intestine  are  moit?  pponoimc-ed  than  the  ulcerative 
onc5.  The  typhoid  haeilius  in  the  small  intestine  prodirre,s  swelling 
of  llie  solitary  folIieleH  Hud  Peyer*s  patches.  These  aj>ptntr  mised, 
of  n  ro«e-tt?d  color,  and  surrounded  by  u  tirciiin.sfrilx'(l  area  of  red- 
ness. The  prtx-ess  iloes  not  remain  locali'/t^d  in  the  inte.stine.  Recent 
uivei^ig»tious»  particularly  the  hacteriolugic  studies  uf  Ihc  Ijlood.  have 
ahowo  that  io  the  va.st  majority  of  case-s,  typhoid  bacilli  are  found  in 
ihr  circulating:;  blood  l>ef*>re  (he  end  of  the  Hrst  week  of  the  disease. 
This  explains  the  presence  of  typhoir)  leisioas  in  every  part  fif  the  biHly. 
Mallory  believes  that  the  prrmar)  effect  of  the  Icicali^ation  of  the  typhoid 
bftcillu^i  is  a  mnltipliealion  of  the  endothelial  celU  lining  the  lytnph 
C'bannt'ts  in  the  intestine.  In  these  structures  he  lias  found  rnitntie 
fi|ritn>^  and  a  marked  increase  in  the  emlotiielium*  with  the  lumen  of 
the  blood  and  lymph  vessels  entirely  obliterated.  The  blocking  of  the 
btcxxivesseb  n-sults  in  stasis;  verj'  arxm  fibrin  is  precipitated  and 
thrombosb  results.  The  poor  nutrition  eonsetjuent  upon  this  process 
Irajts  to  necrosis.  It  .-should  again  be  empha>si/;cd  thut  in  infant.s  and 
Tcry  yoitng  children  ulceration  of  the  .'solitary  follicles  and  Fever's 
patrhe)  is  tlie  exception;  in  older  children  and  adult^s  it  is  the  rule. 
(Set  Plate  XI.) 

When  ulceration  occurs  it  i-s  most  abundant  in  the  lower  half  of  the 
ileum,  but  the  uhvrs  may  ofcur  in  the  larf^'e  intestine  :ls  well.  The 
lymph  follicles  swell  in  the  early  statues  of  the  diseiLse;  ificy  are  sharply 
fiutlitH-Hj  and  (lat.  at  first  deep  re^l,  then  ^ayish-re<l  in  color;  if  necrosis 
owurs  the  patches  liecome  grayish-yellow,  antj  the  central  portion  or  the 
whol<*  of  the  swollen  patch  becomes  necrotic.  The  necrotic  (jortion  is 
cw?*!  <dF  and  a  clean  tih-er  with  shaqjly  define*!,  niiscd  ed^s  appears  in 
ita  place.  In  some  of  the  patches  no  ulceration  takes  place.  Many  of  the 
solitary  follicles  may  ulcerate.  In  .some  cases  almost  the  whole  circum- 
fipTTttce  of  the  liowel  loses  its  mucous  membrane.  Stenosis  of  the  Iwiwcl 
iiometimes  result.'^  from  contraction  of  the  connective  tissue.  After  the 
ulrvrs  have  healed  a  characteristic  jj^rainilar  blo*>d  pi^jmentation  is 
ol^»ser^'ed.  This  i.s  referred  to  a.s  the  "shaven  !>eaivJ"  apwarancc 
Fever's  patches  which  present  a  slightly  depressed  scar,  rearlilv  indicate 
a  pa.st  typhoid.  As  a  rule,  the  process  of  ulceration  is  confined  to  the 
muco^A  and  siibmueosa,  thoufrh  the  muscular  ctmt  may  be  involved* 
ThLi  may  result  in  severe  heraorrhajuie  from  branches  of  the  inesenterie 
Tcsscld^  or  the  aerous  coat  may  be  involved  in  the  ulcerative  process  and 
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perforation  into  the  abdominal  cavity  results.    In  such  a  case  diffuse 
peritonitis  la  inevitable. 

Characteristic  features  of  the  lesions  are: 

1.  The  ulcers  are  longest  in  the  long  axis  of  the  gut,  thus  distinguish- 
ing thens  from  tuberculous  ulcers,  which  are  usually  longest  in  the 
transverse  axis.  The  longitudinal  direction  of  the  typhoid  ulcers  Is 
explained  by  the  fact  that  the  degenerative  process  is  confined  alto- 
gether to  the  lymph  follicles.  In  tuberculosis  the  ulcer  tentb  to  spread 
in  the  direction  of  the  lymphatics  which  run  in  a  transveise  direction. 

2.  The  peritoneum  remains  free  from  exudates ;  the  peritoneal 
surface  is  usually  smooth  and  glistening,  no  matter  how  closely  the 
ulcer  approaches  it.  Adhesions  between  the  various  loops  of  intestines, 
such  as  frequently  observed  before  the  rupture  of  an  appendix^  rarely 
occur  in  typhoid.  This  explains  the  diffuse  peritonitis  which  results 
after  intestinal  perforation. 

In  the  mesenteric  lymph  nodes  the  endothelial  cells  proliferate  enor- 
mously. The  nodes  increase  in  size,  and  a  cut-section  shows  areas  of 
necrosis.  When  the  node  Is  cut  through,  its  substance  bulges  out,  giv- 
ing a  convex  ap[>earancc.  This  indicates  the  swelling  and  existent 
pressure  within  the  node.  Suppuration  sometimes  occurs.  Rupture 
of  the  node  has  been  observed.  Mesenteric  ntxles  are  always  more  or 
less  enlarged;  in  consistency  they  are  soft;  their  color  is  white  or  pink 
and  the  necrotic  areas  appear  ycllowLsh. 

Spleen. — It  is  usually  three  or  four  times  its  normal  size.  The  cap- 
sule is  distended.  The  organ  is  usually  soft  and  at  times  the  Malpighian 
follicles  are  prominent  and  white  or  gray  in  color.  Their  cidargement 
may  be  ascribed  to  lyinphatic  hyperplasia  similar  to  that  which  occurs  in 
the  lymph  follicles  of  the  intestine.  The  spleen  is  largest  at  the  height  of 
the  disease  and  at  that  time  dark  and  <'ongcstc<l,  sometimes  alniast  fluid. 

Mncom  Mcmhmnes. — \^irious  mucous  uKMnbranes  iniiy  be  involvwi. 
Hnmchitis  and  laryngitis  (K'<iir.  The  cricoid  and  ar>'t<'noid  cartilages 
may  become  secondarily  involvc<l,  and  stenosis  of  tlie  larynx  and  aphonia 
result.     Death  may  occur  as  a  result  of  laryngeal  ulceration. 

SrrouJt  Membranes.  -The  serous  meinhraiics  are  not  commonly 
affected.  Pleurisy  is  rar<\  IVritonitis  may  occur  in  consef|uence  of 
|H'rforatioii  of  an  intestinal  ulcer,  or  rupture  of  a  suppurating,  mesen- 
teric lymph  no<le.  More  rarely,  peritonitis  is  caused  by  the  migration 
of  typhoid  bacilli  througli  an  intact  sentsa.  It  .seems  more  plausible,  in  the 
light  of  our  present  knowledge,  to  consider  this  a  hematogenous  infection. 

Abscesses  <1(>  occasionally  ap|>ear  in  every  part  of  the  IhmIv  <m  account 
of  the  wide  distribution  of  the  typhoid  bacillus,  ami  of  a  secomlar)' 
infection  with  pyogenic  orgatiisms.  Suppurative  proce.s.ses  occur  in  the 
skin,  bones,  or  joints.  Hniin  abscesses  have  been  rci>orted,  though 
only  one  case  is  reconled  in  which  a  pure  culture  of  the  typhoid  bacillus 
lias  been  found. 

Visceral  Chanrje.'i. — Parenchymatous  or  fatty  degenerations  may  be 
found  in  any  or  all  of  th<'  tissues.  The  liver  and  kidneys  are  swollen, 
ami  their  markings  become  indistinct.    In  the  kidney  the  inflammatory 
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changes  range  from  a  mild,  cloudy  swelling  to  a  well-marked  nephritis. 
Pyelonephritis  and  abscess  formation  rarely  occur. 

It  is  assumed  that  the  gall-bladder  is  infected  with  typhoid  bacilli 
in  nearly  every  case,  and  may  lead  to  the  formation  of  gallstones  at 
u  later  period  of  life.  Suppurative  cholecystitis  is  known  to  occur  and 
the  inflammation  extend  into  the  small  bile-ducts.  In  one  of  my  cases 
a  diffuse  cholangitis  was  obser\'ed. 

Bronchopneumonia  is  frequently  found  as  a  terminal  lesion  in  fatal 

casest  though  it  is  sometimes  secondary  to  a  <liffuse  bronchitis,  ami 

may  be  considered  the  immediate  cause  of  death.     Ix)bar  pneumonia 

occurs  in  a  few  cases;  occasionally  due  directly  to  the  action  of  the 

typhoid  bacillus. 

llie  heart  muscle  usually  shows  a  mild  grade  of  parenchymatous 

df^neration.     In  the  severe  cases  the  myocardial  changes   may   be 

»nore  extensive  and  partake  of  the  interstitial  type.    After  recovery,  the 

effect  of  the  myocardial  hiflummation  usually  disa])pears,  though  the 

Wrt  muscle  may  remain  permanently  damaged.    Owing  to  an  enfeebled 

Aeart  action,  thrombi  may  form  in  the  auricles  anil  be  swept  on  into 

(/ic    general  circulation.     In  this  way  infarcts  occur  in  the  spleen,  the 

iiVlneys,  and  lungs.     Hemiplegias  have  been  observed  as  the  result  of 

l)1>lioid  fever.     In  two  cases  in  which  autopsies  were  held  thrombosis 

of    t-he  middle  cerebral  artery  was  found. 

I*'etal  Typhoid. — Pregnant  women  suffering  from  typhoid  alM)rt  in 
about  one-half  of  the  cases,  and  tlie  fetus  is  born  dea<l  (Klautsch). 
Tlio  causes  advanced  are:  (1)  high  temperature;  (2)  the  accumulation 
of  tcixins  in  the  maternal  blood ;  (3)  death  of  the  fetus.  It  has  been  found 
fX|>«'rimentally  that  the  intravenous  injection  of  typboid  cultures  into 
pr«*^rnant  raV)bits  and  guinea-j)igs  resulted  in  ulM)rti()n  (Frascame). 

1  ritrauterine  typhoi<l  is  from  the  first  a  general  septicemia.    Hacterio- 
l^ipT**'  examinations  give  corroborative  evidence  of  the  presence  of  the 
ty|>lioid  bacilli  in   the  blood  of  the  fetus.     Tlicy  have  l)een  found  in 
tht*    -Spleen,  in  the  heart*s  bimxl,  and  the  liver.     The  septicemic  nature 
of    tlic  infection  accounts  for  the  extreme  mortality  in  fetal  and  ron- 
JSPiiital  typhoi<l.     For  this  n'ason,  and  jK)s.sibly  also  lHM*ause  the  intes- 
tines are  not  functionating,  the  classical  intestinal  lesions  of  typhoid 
art*  absent  in  infants.    The  fetus  usually  <lies  in  utero.     It  may  be  born 
aWve,  hut  feeble  and  suffering  from  the  infection,  in  which  ease  death 
oceurs  within  a  few  days  without  definite  symj)toms.    It  is  jHissible  for 
t\ie  fetus  to  sicken,  recover  from  its  infection,  and  l>c  l)orn  alive  and 
vreU.    Infection  does  not  always  occur.     A  pregnant  woman  dws  not 
necessarily  transmit  the  disease  to  tlie  fetus. 

Nei^bom  or  young  infants  whose  mothers  are  suffering  from  typhoid 
fever  may  exhibit  the  Widal  reaction  without  other  symptoms.  In  such 
***s  it  Is  passible  that  the  infants  have  had  typhoid  fever  in  utero,  or 
that  the  a^lutinating  power  may  have  passed  from  the  diseased  mother 
into  the  healthy  child  through  the  placenta  or  the  mother's  milk. 

Infantile  Typhoid. — ^^Fyphoid  fever  occurs  more  rarely  in   infants 
™  in  older  children  or  adults.    All  the  statistics  since  the  intro- 
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duction  of  the  WiHal  reaction  and  the  oth^r  more  accurato  means 

tliagno-HLS  show  that  typhoid  fever  in  chiUlren  umler  two  years  of  wgt 
13  not  of  fre<|uent  tK-eurn^nee,  Infants  are  less  exposed  t\mn  older 
children,  though  they  are  not  known  to  possess  imiuunity  to  tlie  irifiv 
tion.  From  what  haa  already  been  said»  it  would  seem  that  the  infnni 
is  susceptible  to  lyphoiil  infection>  since  it  may  bcctime  infected  in  uteri 
through  the  plueentu. 

■  It  appetirs  from  a  sttiily  of  typhoid  fever  in  infants  thnt  the  syuvptoinfl 
are  essentially  the  same  as  in  aihilts;  hut  the  eour^e  Is  shorter  and  tbi 
mortality  higher.  These  eonelusioas  must  be  aceepteti  as  essentially 
correct,  if  the  eiwes  on  which  they  are  tHLsed  are  typical.  It  Ls  fwis-sible, 
however,  that  they  eompri.se  only  the  severe  varieties,  and  that  man)' 
milder  ea.^es  have  Iwvn  mLstaken  for  other  infec-tions.  n 

The  autopHies  on  iixfaiitsi  show  the  absence  or  slight  de^jree  of  utlrs^ 
tina!  involvement  in  fatal  cades.  In  tliis  way  they  dilTcr  from  the  fatal 
vasen  aeen  in  adults.  The  enlargement  of  tlie  mesenteric  no*les  b 
moilerate,  althunf^h  the  .spleen  is  almost  always  considerably  enlai^vd. 
In  sharp  contnLst  to  the  mildness  of  the  patlu>loj,^]c  changes  is  tb« 
severe  general  infection  during  life,  with  its  great  mortiility.  In  thii 
it  resembles  fetal  more  than  adult  typhoid.  These  conditions  as  thej* 
occur  in  fetal  typhoid  are  traceaViIe  to  the  blotMl  infection,  Thi.s  also 
obtains,  though  to  a  lesser  degree  in  infantile  typhoid,  and  explains 
the  w^ide  dispropjirtimi  between  the  pathologic  changes  and  the  severity 
and  fatality  of  the  disease,  | 

Tlie  Course  of  the  Disease. — In  a  ^neral  way  the  cases  among  infant! 
may  be  classified  as  mild  and  severe.  The  following  are  iUustr^ 
live :  t 

Mild  Tifpc.^-X  male  baby,  aged  twenty  months,  well  developed  and 
of  healthy  parent'^,  had  occasionally  been  ill  with  mild  gastroeiiteria 
deran^ments  which  had  previously  yielded  readily  to  treatment.  Aftefi 
tlie  present  illness  ha*l  persisted  for  a  week  the  mother  sought  medi 
aid.  The  teni|)eratiire  was  fairly  constant,  ranging  t>ctweeri  101° 
10l{°  F-  The  mother  totjk  occasion  to  say  that  she  did  not  l»elieve  t 
child  to  l>e  suffering  from  one  of  his  usual  gastrointestinal  infei^tioiisJ 
because  the  stools  showed  a  more  perfect  digestion  and  were  less  fouW 
smelling  (lian  <lnring  his  previous  intestinal  attacks.  The  child  v,aa 
piile;  there  was  an  enlarged  splt^n;  his  muscles  were  somewhat  flahhv  i 
he  wjis  restle^tfi.  He  ohjeetetl  to  restniint  aii<l  did  not  impress  one  am 
iK'itig  severely  ill.  The  Widal  examiciatifm  in  a  few  days  was  positivj 
and  leukopenia  wius  indicated  by  a  leukocyte  e*junt  of  4.S00.  A  fc  ' 
roseolar  spots  were  observed  on  the  alxlomen.  The  fever 
in  all  about  sixtt»en  days  ami  recover>'  was  uneventful   (Fig, 

Seivre  T/jpe. — One  sometimes  sees  very  severe  cases  in  voung  rhildrefl 
where  the  prostration  Ls  extreme  and  the  fe\er  high.     These  chil  '  ^ 

not  inclined  to  play  but  prefer  to  lie  in  their  cril>s  or 
umlisiurbed.    Such  a  case  I  saw  in  an  infant  aUjut  t\v 
ohi.     He  appeared  gnmtly  prostrated;  fever  wits  high;   the  pulse  aniS 
respirations  were  accelerated;  spleen  was  large;  the  abdomen  l\Tn|Mui-^ 


SOO.     A  fei* 
cr  eontinueia 

Fig.  97).  I 
lUng  children 
'i'hese  children  art! 
in  the  mother  s  U\d 
twenty-one  n»onth^ 
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trunk,  both  antrrioHy  and  posteriorly,  was  doftpc!  with 
^dl-iii!irknl  rtxse  spots.  He  rccovi^reti  after  havliifr  a  continued  ft'ver 
fur  four  w  t^kii. 

Ifm^totDAtologj.  Prodwmata  and  Mode  of  Onset.— The  symptoms 
[wmling  tbe  ac'tuitl  on^et  of  the  disease  are  very  difficult  to  elicit  in 
in/anLs  and  young  children.  It  \^  not  uncommon  that  the  disease  is 
iishrmi  in  abruptly  and  marked  by  sudden  rise  of  lemperatupe  iind 
vDiuitiitj;.  A  sufldcn  ri.sc  of  temperature  was  reconled  in  all  the  young 
duWirn  urwler  my  care;  vomiting  occurred  nineteen  times  at  the  very 
onsrt  of  the  dise.ose,  ConvuLiions  are  saiti  to  occur  rarely.  In  one  of 
mv  ('jL-^rs  rhe  disease  showed  its  beginning  by  a  convulsive  seizure. 
Chill  or  chilliness  was  fref|uently  complained  of  by  the  older  children 
u  the  beginning,  and  headache  was  more  frequently  noted  than  any 
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Chkrt  of  ft  mild  OAae  of  typhi^d  fbTer. 

_  '  single  symptom  except  fever.  Epistaxia,  which  b  of  common 
fBrorrtiicc  in  adults,  seems  to  be  less  fre^qjuent  in  children.  Out  of 
^  case*  it  occurred  only  four  times  during  the  early  days  of  the  dis- 
Delirium  was  obsen^eti  once;  nbdomintil  and  muscular  pain  was 
M  thirteen  times;  anorexia,  prostration,  nausea,  pharyngitis,  and 
itemnmn  were  occasionally  noted  as  prodromal  or  initial  Hvmpfouis  of 

^(lisHUiC. 

Some  CAses  are  u.shered  in  by  pronounced  nervous  man  ifes  tat  ions  in 

f^  toTm  of  menin^al  s\Tnptoms.  I  have  observetl  several  such  cases 
"1  wbrli  it  wa.s  impossible  during  the  first  few  days  to  exclude  the 
'^jnosis  of  meningitis.  A  three-year-old  boy  was  taken  suddenly  ill 
'ith  high  fever.  His  temperature  wa.s  104^*  F,,  he  had  excruciating 
ht^ftcht'  jtnd  vomili'd  fretrjuently,  and  very  aoun  passed  into  a  coma- 
*^'w curidjtion.  The  neck  was  rigid;  the  pulse  irregular;  the  pupib 
S8 
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were  syrnmvtricul,  though  there  wjis  a  sllglit  deviulion  of  the  eyrs;  ilm 
reHexes  were  intreasctJ;  ankle  clonus  was  pn-sent;  Keniig's  nign  wai 
niarktMl.  'I'Ul'  Witlal  ivas  [M>sitive  on  the  .scm-oihI  day  of  ohsrrvatioru 
Oil  the  fifth  (hty  the  ineiiiti^cul  .symptoms  ha<l  etitin'ly  disappcannl  and 
the  ease  ran  the  cniirseuf  a  typiffll  typhoid. 

Ft'iYt, — The  tt-iufK^rature  tourse  is  not  aitogethcr  typieal;  in  older 
ehildren  it  sometimes  rises  gradually  during;  tJie  first  week  of  the  dlseu-se. 
By  tile  end  of  the  first  wtvk  ii  iiiaxiiual  |K)iiil  iti  (he  fever  Is  n-aehol; 
in  wlneii  ease,  after  touj'hiiiy  11)4°  or  11)')°  F. ,  the  eiine  lieeoiius 
reiiiitlent.  The  reiiij.ssioos  averjif^e  about  1,")^  after  the  disease  is 
fully  established.  Willi  the  advent  of  the  MVund  week  the  ii-missioin 
coi»tinue,  thou^'h  the  j^nerul  temperature  rauj^e  may  bo  lower.  On  llie 
other  hand  intermissions  may  oecur.  In  the  severer  eases  liy|KTpyn'xia 
may  eoiitinue  for  a  lon^  time — six  to  eij^ht  weeks  is  not  uneunnnon — 
or  the  cli.sea.se  may  Im-  still  fnrtluT  i^rotraeted  liy  relapses  after  lh» 
teinperatiiiv  has  fallen  in  norniiil  or  nearly  normal. 

Anion;^;  InfanLs  and  youn^  ehihireri  the  temperature  eurve  13  less 
reguliir  (lifin  alxjvo  di-seribed.  The  initial  ri.se  is  soniehmes  rapid. 
Dnrinj^  the  aenu'  of  the  disease  the  fever  often  remains  hij;h,  nnth 
little  variation  U^tween  the  morning  and  the  evening  tenipeiiitures. 
During  the  sec-ond  week  the  rc^nittent  eharaetcr  of  the  fever  h  Iras 
marked  than  in  adults.  Aeeoitling  to  florae's  figures  it  Is  al)S(*nt 
alto^^'ther  in  alHuit  one-half  the  ea.ses.  The  ranp-e  of  tein|X'nilnre  is 
usually  higher,  though  le*is  jsignifieant  of  gravity,  than  in  easo.s  of  like 
severity  among  udnlt-s. 

The  course  i>f  tfie  fever  is  mwlified  by  complieations,  ihe  oeetirrence 
of  pneumonia,  furuncles,  or  otitis  eau.'iing  an  inerea.sc  in  the  hei^jht  or 
an  irregularity  of  tlie  fever  enn'e.  Exeitement  frequently  infhienees  titc 
temiH^rature  eiirve.  In  the  hospital  wards  it  is  eonimonly  ohserveti  that 
all  the  typluwd  fever  ehildren  exhibit  a  slightly  higher  tem|M.Tature  od> 
vitiiting  lUiys  when  parents  and  friends  are  admittetk 

Fever  somt'timeH  persists  after  the  disease  has  apparently  run  il9i 
course,  or  after  the  temjK^rtiture  tiius  onee  eome  to  nonnal.  These  |M>st-' 
tyi)lu>idal  tem]>eratuR's  do  not  neee.ssarily  signify  n  reht|j«e;  they  may 
be  due  to  eomplieations,  to  intestinal  toxemias,  or  oet^uHionidly  to! 
inanition. 

Hypoihcniiia, — The  fever  may  fall  Ih'Iow  normal  aftiT  n  fuh  hath; 
this  Is  pjirtieuhirly  observed  during  the  third  or  fourth  wtrk  tif  the 
disease.  After  hemorrhage  the  tem|H'ratiire  may  drop  fpr>m  103^  K  to 
0S°  or  05**  F.  In  these  easeiJ  the  fever  may  not  rise  for  twenty-fmir 
hours  or  longer,  when  it  again  aseends  to  the  high  |)oinl.  Dnrinff 
eoiivalescenee  the  temperature  may  be  subnormal — Wt-o**  or  07*  F.  for 
days  in  succession.  This  is  particularly  noted  in  protracted  eases  with 
great  emaciation. 

Relayxses  wciirrefl  in  It)  per  cent,  of  my  case.s.  U.suallv  thev  arei 
mild  and  run  a  .short  course,  though  sometimes  they  are  severe  andi 
exceed  the  prinuiry  attack  in  ititensity  and  duration.  In  one  of  \\\y^ 
coses  a  second  relapse  occurred,  that  is,  a  third  attack  of  the  disease  j 


,  n(rlii>il  iTliif^c^^s  pn'ft^lod  hv  Iwt'ntx' days  of  norniiil  trmpcnitiins 
atnl  till'  iMLtu'iit  liati  iippaix-ntlv  rtTr^wri'il.  l>ui'iiii»;  llie  rrla[>-.t'  the 
U|)Iti'n  u.smilly  Jxi'oiir'.s  tnilarpt'*!,  (lie  nxst-olji  R'appi^ir,  and  art'  Tlio 
fNimf  as  in  tlir  |inin:iry  attack*  lU'covcry  (X'cnrn'il  in  all  the  caswi  of 
ln"U[fcCwhifh  came  tiinU'r  my  ohsi-rvatioii. 

Tk/w. — It3    infrtiits   ami   yuung  chiltlren    thi.'   piiUc   rate   frequently 

n-aches  I'it)  (u  lS(t,  which,  in  uldrr  patients,  would  t-erlainly  indieatt*  a 

falnJ  IrnninatitKi.     In  oUIiT  i-hihli'r[i  il  fulloW:>  ihc  tyjM'  of  adults  iirtd 

Lis  rdativrly  .slow.     A  dicr<itic  pnLse  tK-curs  only  In  a  .small  miinlier  of 

Iravs.    ItitcniutlriHv  is  Honirliincs  iioU'd.     limdyt-iirdia  h  i.Kra.^ioiially 

I'llcmcil  duriti*;  thf  fi"1*rilr  |K'riiK|.      In   one  <if    my  ea^cs,  lliat  of  an 

dilcrcliiid,  ihr  jmLsf  larii'd  lu'twcuii  -*)<)  und  70  ]mt  niinutt'  iturin^  the 

mlirr'  fclinli'  [ktiimJ. 

Unii,  -Il  is  not  niiromnion  U*  lu^ai*  systolic  nntnmirs  over  tlif  ba.sc 
trfliiL' hrart.  Many  of  these  niunnni's  di.sapjicar  a.s  tlif."  fover  siiKsidcs. 
Ill -tiimo  of  tho  fust's  an  old  vidviihir  lesion,  which  has  anti'daled  the 
l}|thijiil  frviT^  exphiitis  tlit'  mnrunir.  In  a  few  eitses  it  is  cine  (n 
I  niju'iinlitis,  A  Uiy,  ten  years  old,  wlitt  jtiul  sufTered  a  severe  allii<*k 
rf[y|i]itjii|  witit  very  hi^'li  fever  had  a  slrikini^  irreguhirity  of  the  ptilse, 
h^iiHi  Uf^n  during  the  strornl  week  of  the  diseiise  uiul  eontijined 
*!»irinf;  the  Ntai^*  of  defrrvcsreiiee  and  eonvalescenre.  During;  the 
IjiittT  [iem>d  tlie  heart's  aetion  wns  dei-idedly  Irre;;ntar.  Kor  r^xaniplr, 
at  II  ii'elixk  <>f  one  day  hi'^  pulse  wjls  70;  one  inmr  later,  wilhotil  any 
appfln-nt  nnL-w,  it  was  lljSfi,  This  comlition  heeame  more  marked  us 
"TivalvKeciH-c  advanee*l,so  that  at  otie  time  llie  henil'.s  aetion  wa.s  Tjt) 
"f 'ill  |.<(T  iiiituile.  while  at  anotlier  hour  it  was  KM)  or  I2U  |xt  rninnte. 
AfltT  |iri>loni;ed  convalrseenee  the  heart's  aetion  U'eanie  rt'giilar  iind 
'!«  patitui  rr*'oveR'*l. 

'yern.— The  spleen  is  usually  eidar^'ed,  Imt  this  Is  not  always  dis- 
•^'vmil  itiirin;'  the  tii%t  davs  of  the  disea.se;  at  the  end  of  the  first 
*M  u  ean.  in  mfwt  easi***,  U'  paljtaled.  ]n  many  eases  it  eontinnes 
i^\m  lifter  the  fever  Iuls  ubati*il;  if  the  ^spleen  l>eeuines  normal  in 
•w»  il  iijTuiji  iKixjint^  palpable  if  a  r<-'lai>sc  oeeurs.  The  eidargetjient 
^' llie  spltvn  is  eliciteil  mun:  easily  by  palpation  than  by  pen-iission. 
*'*'<T[i  pH's.'inn'  is  not  neee,ssary.  Tenderness  upon  [laljiation  Ls  seldom 
"Wtvi^I.   a  relripsr  niay  take  place  willionl  splctne  enlarj^eini'nt. 

*h£  iriutmnttrrif  Truct.  Tongue. — Ihiriii^  the  Hrst  few  davs  the 
f(m^  may  show  no  ehftlit^?s.  Later,  wlien  the  tcin|>eralnre  is  ht*!:li.  it 
|f<i>iiit^  nuiteil  and  t\xy:  the  dorsitm  is  white,  the  ttp  and  eilf^es  red.  or 
InuyUr  lissiir(*fl  in  the  longitudinal  direetinn  and  covered  with  a  dry, 
"'^'WnUh  fur.  i\>  the  tlisea^e  proijrt'sses  ihe  epithelium  is  desijuamaled 
^'^^l  iW'  papilla*  slami  ont  prominently.  In  .some  ense.-^  the  tongue  is 
iWrivn-ly  red;  in  others  the  papilhe  are  prominent,  resembling  the 
s^rawlKTfy  lon^ie  of  .scarlet  fever. 

\Uutk.~\\  the  hei;;ht  of  the  disease  the  mouth  Ix^eomes  dr^-,  and, 
R"iMtlwt:iiiiliii<;  the  most  careful  nui-sin^.  infection  niuv  (X'ciir.  Catnr- 
^■^i 'ittiinatitls  and  ^npvilis  are  ntjt  nni-fmirnont  protluctng  great  di?- 
^^-    Six  increased  flow  of  saliva  is  sometimes  observed. 
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Hcrpeji  tahialis  is  thought  to  be  very  infrequrnt,  altlioiigh  uTi'iilly 
its  ocL-urrence  luis  lieon  t-oiifimied  l>y  numerous  report:;  in  the  titcraturr. 
It  iRTurrt'it  in  four  of  mv  caries. 

*  

7* he  luleM'mes,  T ijmpanitea, — The  abdomen  may  become  distended, 
though  not  as  a  rule  liefore  the  second  week  of  the  disea^.  In  aomf 
of  the  aevcrc  cases  the  tympany  Is  extreme  and  may  l>e  acconip^ii*''! 
liy  (Harrlica;  or  the  l^'tnpaiiy  may  be  caused  by  coiLstipaliou  or  iinp- 
tion  of  feces.     If  severe',  it  tnay  cause  respiratory  embarra-ssment. 

Sio(As. — Con.stip«tion  is  more  fret|uent  than  diarrht'a.  In  soniecjisw 
diarrhea  may  be  present  during  the  first  week  and  L-onstipation  tbough 
the  remainder  of  the  disease.  The  diarrlica  usually  is  slight,  rart'ly  il  li 
sevpre  in  character.  In  the  constipated  eaaes  no  stool  occurs  aiiltss  an 
encnia  or  suppository  i.s  given.  The  IkjwcLs  may  move  once  or  twKTa 
day  without  aajiistauce.  In  younger  children  the  stoob  are  thin,  (rr- 
quentiy  contain  undigested  milk  particles,  and  sometimes  mucus.  TTwy 
may  be  normal  in  ct>lor,  and  vaiy  in  consistency  slightly  from  llle!HJ^ 
mal.  Fecal  impaction  oi'<'urs  at  times.  In  two  of  my  eases  the  iin]»m'lioti 
occurred  *luring  the  pc^riod  of  convalescence  before  the  patirnts  fiurf 
been  fed  on  solid  food.  In  both  a. slight  tem|H.' future,  markeiJ  tjiiipany, 
and  a  feeling  of  fulness  and  distress  in  the  rectum  occurred.  Afw 
mechanieally  removing  a  lar^i^c  tpiantity  of  the  feces  the  symptoin-^ 
subsided. 

lleniorrkagt: — In  ^neral  it  may  be  said  that  hemorrhagi'  is  not  as 
frequent  in  children  a.s  in  adults.  It  ls  more  often  oUserved  at  the  enO 
of  the  second  week  than  at  any  other  |jeriod  of  the  disease.  1  ol»setv'»i 
hemorrhage  five  times  in  90  cast^.  In  2  it  was  slight;  in  1  moilfnitdT 
severe;  in  a  ,setx)nd  case  two  severe  hemorrhages  took  place;  in  another 
repeated  attacks  of  bleeding  occurred  from  the  bowel ;  the  quantitv  i'^ 
blood  lu.st  each  time  was  MualL  With  each  hemorrhage  i\\^  tempfra- 
ture  fell  from  103°  to  99°  or  100°  F.;  the  puLse  became  rapid,  the 
skin  blancbetl;  the  patient  complained  of  abdominal  pain  before  the 
attacks. 

The  ages  of  f>atients  in  whom  hemorrhages  occurred  were  as  follcm'S' 

^  eycAisoJd Kigihth  dny  of  r«l&(«c. 

I  10    "        " EldTiiD  lb      '  ■       dlaew*. 

10    ■'        " ,       ,    Sixth 

tl    '■       •■ Efgiilh 

Sometimes  stools  containing  a  small  tiuantity  of  bUxMl  and  aiiirt»* 
are  obser\^ed  during  defervescence,  or  at  the  Iwginningof  convalt-wrnrCi 
and  indicate  the  presence  of  an  ileocolitis  in  contradistinction  to  * 
bleetling  typhoid  nicer. 

Perforation. — It  would  appear  from  the  literature  that  perforHticT*^' 
is  not  common.  Several  cases,  however,  have  come  under  mv  obM'n**'*! 
tion,  ' 

There  is  no  regularity  in  the  symptoms,  ami  no  symptoms  or  pfni»F 
of  symptoms  are  pathognomonic  for  perforation.  Osier  emph^isix^^, 
the  foUowing  iwints:    Sudden  abdominal  pain  and  ulterutions  in  lfc»^ 


N 


N 


lie  and   respiration.      The   physician   sbouhl   never  rHsregard   such 

ir^»- Tilings,  but  see  the  patient  iiiimetlifttely.     Thoae  haiulling  typhoid 

fe-'^-'-cr  patients  must  rememher  that  pc.*rfunUioii  oomrs  in  nifiiiy  guises, 

ai::*^:!  that  to  detect  its  presence  from  any  constant  conihination  of  aigna 

is       iopeless.     Thert  are,  however,  certain  points  which  stand  out»  and 

of       these  a  most  ini|}ortant  one  is  the  onset.    This  i^  Kiidden  and  asiiully 

«'  i-fth  pain.     In  the  ca.ses  which  have  hud  pain  for  days  before  the  per- 

(oaratioD  there  may  be  an  exacerbation  which  uUracts  attention,  or  there 

nmifc^ybe  nothing  mort?  striking  than  before.    After  the  onset,  0.*iler  says 

t]r»^  most   important  constant  features  are   pain,  often   in   severe   pnr- 

03C  vsms,  tendeme--is,  and  some  rigidity.   Other  symptoms  may  l>e  present, 

SLK^'li  as   vomiting,   sweating,   change    in   the  temperature,   piiliJe,   and 

te;±4|>iratiun,  impairment  of  abdominal   respiratory  movements,  muscle 

ra^m,  decrease  in  the  area  of  liver  dnlness   (which  is  one  of  value 
one  has  careful  note^  of  its  extent  previously^  and  is  of   little  im- 
ijcjitance  where  there  is  marked  abdominal  distention),  movable  dulness 
III    til*?  flanks,  and  leukocytosis.     The  final  interpi'etation  to  he  given  to 
Ipukwytasis  is  far  from  being  made.   Cushing  and  Finney  ?;how  in  son^e 
of   thi'ir  eases  a  full  antj  not  an  increase  in  the  leukocytes.     The  data 
arei  1.  The  appearance  of  leukocytosis  in  the  course  of  typhoid  fever 
points  toward  .lome  inflammatoiy  complications  in  its  early  stage.    2.  If 
this  complication  Ix*  a  peritonitis  and  rt^nuiin  lociiliaed,  ns.sociated  ptw- 
sibly  with  the  prcfK-rforative  stage  of  ulceration,  or  witli  n  circumscribed, 
aloiviy  forming  peritonitis  after  perforation,  it  may  be,  and  usually  is, 
lafixcd  by  an  inereaiie  in  the  number  of  leukocytes.     3.  If,  however, 
*J?Pncrral  septic  peritonitis  follows,  the  leukocytosis  may  be  but  transi 
'^0'   an*!  overlooked,  as    it    dLsappenrs   concomitantly  with   the  great 
•^"Jf/jouring  of  leukocytes  into  the  general  cavity, 

"fl-ix:!^  tenderness, rigidity,  change  in  the  pulse, respiration,  and  temper- 
'^'fr  may  all  be  found  without  perfomtion.  The  only  other  mean^ 
Wm^^j^jj  j^  positive  diagnosis  is  exploration* 

Mcy^Trae,  in  the  John^  Hopkius  lieporUs,  compares  the  operation  for 
Ff "f* *~s:Hion  with  that  for  apfx^ntliciti-s.  He  remark-s  that  while  cxplora- 
jj^''  l^as  often  been  attenipteil  too  hite,  early  operation  ha.^  never 
■*^  Regretted,  and  a<lf!s  that  a  positive  diiignosis  of  perforation  in 
^^VT  ^ase  Ijefore  ojxTation  is  not  to  \w  vxpevted,  nor  i.s  it  wise  that 
It  <ibr>%j|,j  \tp  demanded.  ^Miut  we  have  to  decide  is  whether  the  ct>n- 
dilior*  i(i  of  suffit.'ient  gravity  to  warrant  an  exploratory'  operation  to 
''•3<^'''*-««in  the  existence  or  not  of  some  aljdominal  complications. 

**«»7  on  Abdominal  Poijyation, — Older  rhihlren  sometimes  complain 
Qi  p*-'Ti  in  the  ileoi.'ccal  region;  this  is  found  particularly  in  cases  where 
n.\en^ive  ulceration  is  present.     In  younger  chiklren  it  is  obvious  tliut 
liwft  si^n  Ls  valueless. 

^^*j)iraiory  Organs. — -Bronchitis  occurs  verj'  frec|uently,  usually  at  the 

cw^  of  the  first  week.     It  Is  present  in  most  of  the  severe  cas&s,  though 

\\  may  unpear  in  those  of  raikl   type.     Bronchopneumonia  and   li>bfir 

ynfuniiinia  may  occur;  edema  of  the  larynx  is  rare.     Pleurisy,  ab.scess, 

9A\^  li^tigrene  of  the  lungs  have  been  reported* 
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t^Wnr,-— The  uririe  In  tlir  earlier  stftf^of  the  disease  is  scanty,  liy 
at'ifl,  highly  et>loreil,  witti  higli,  spcfific  j*ravily.  The  aniouiit  m-n 
as  s(M»o  :xs  ciimvalfsrenre  he|t;iiis,  (he  iiKTejksr  in  snine  iii>l:iiiii'^  Im-'ihj? 
very  ileeiileil,  s<f  that  jK>]yiiriii  i.s  urriLsiuiially  strn.  Thi"  iiriiu',  niiiilii 
at  iiryt  is  (hirk,  henmics  iigliter  and  ahuosl  coiorlcKs  ijnrin*;  tlic  [ki^I- 
fel»rile  periotj.  The  speciHc  gravity  varie.s  also^  tlepeinlinjj  iifwii  llr 
height  of  the  fever,  the  quantity  of  liquid  taken,  the  amount  sot'retnl. 
unci  the  preseuiv  or  ah.^cnce  of  diarrtiea.  Uh'a  Is  iliniinl^hol  diiriii;: 
ihe  early  stairs  of  (he  disea-se.  I'ric  aeid  Is  inerejLse<l;  llio  chloridi's  w 
always  ilhiiinisheil  ilnrln^jj  the  early  sla^\s.  The  loNirity  of  \\iv  iiriiif 
is  much  inerensed;  it  Is  dtmble  that  of  normal  urine,  and  is  indept*mltt!l 
of  the  tora|x^rature;  it  remains  increast^l  during  tlie  eolire  couisp  uf 
the  fever,  aru!  durin^y;  convalescence,  Allimnin  is  fref|uently  |jn-."tciil. 
Hyaline  ami  j:;ranular  casts  are  oKscTVed  in  the  nephritis  of  typlmiil. 
Alhnniin  wjt'i  noted  in  S  out  of  9(1  ea.ses,  and  hyaliaeand  graiiiilar  citts 
oeeurred  in  Ki  of  the  (K>. 

The  dia^o  reaction  of  Khrlich  is  present  in  1X1  per  cent,  to  Oi>  per  (Till, 
of  idl  eases  of  typhoid  fevt-r,  and  sonielinie.s  oeeni's  iM-foce  tlir  Uiilfll 
n-nclion  can  he  ohtaiiieiL    rnfifrtunately  furthedia^uoHis,  il  tiftrn  l^f'^■tl^ 
in  other  disett^es  which  are  readily  confounded  willi  lyi>litiid  fever,  sudi 
iLs  miliary  tulH^rcuh>.st.s  and  mea.slcs.     To  carry  on  the  reacliuii  two  solu- 
tions are  required:     (1)   A  saturated  solution  of  sulplinnilif  acid  in 
1000  c-c.  of  water  antl   ')0  e.r.  i^trong  hydrochloric  acid;  i'2}  a  O.-'j  p'^ 
cent,  wnlution  of  .nodlinn  nitrite.     The  latter  shuiild   Ik*  fresh,  a'^  i'  '^ 
soijii  iixidized  to  .si»dinm  nitrate.     Four  ilrops  of  llir  svfond  sohiti^Hi  nirr 
added  to  10  c.c.  of  the  fiiMt,  and  the  whoh*  ^shaken  with  111  v,c.  of  uri: 
Anuiioiiia  is  then  Honteil  on  tlie  surface.    If  th*'  rliuzfj  reaction  is  prw 
a  liriifht-R'd  ring  shutild   Jipix-ar  where  the  fluids  mct't.     On  shaliinjP 
the  whole   niixlure  hcfoinrs  deep  nnl  in  enlnr   and   the    foam,  Un*.  i* 
reiL     All  i>f  tlu-^se  rhan^es    ninst  oi.rur  in  order  that   the  p(':uTii)n  may 
Ik*  eotisi<lei'ed  positiv*-.     The  diaxo  ri^adion  is  u.sually  prest-nl  l»y 
end  of  *hc  first  week,  l>ut  may  iHMlelayeil  until  late  in  the  enuracef 
di  Si  rase. 

Kithtrtf  iiu^ioua  in   typhr*itl   fever  arr  rlur  to  the  inHuininalnry  ft"" 
deijencrative  chan^rs   prorluced   hy   the  typhoid    bacillus   itself,  er  hy 
other   micn>-orj[^anism-s   whit'h   enter   the   urine   thrrajjrh    the  lUsi'd-'^^'*^ 
inte.stinal  wall,  or,  pissihly,  in  some  ciises,  by  Imeferia  wlueh  enter  tht 
bladiler  through  the  lower  urinary  passages.     Haelrriolitpc  exiuniiiHli'il^* 
of  the  urine  stinw  the  presence  of  typluMil  harilli.     lii  nl«oul  'iO  [MTtt'O*' 
of  ()or  eases   llie  enlim   !ja<-illi]s,  staplivloetK'eus  pvfi<rones  annMis  nn*' 
alhus  wen*  found  as,sofia1ed   with  typhoid  haeilli   in  the  urine.    'H** 
urine  of  fifteen  cluldren,  which  was  exaiuinnl  hacleriohiprtiHy,  shmv*^^ 
the  prcsfuce  of  thr  typhoiij  luicilhis  five  times.     In  .Home  eases  live 
and  typhoiii  haeilli  wen-  found  in  the  same  urine. 

The  hacflli  may  be  found  lis  cjirly  us  the  second  week  or  as  lati' ** 
the  fortieth  or  forly-liflh  day.  Other  niicrfi-rjrganisms  like  .•stajibyl*'^ 
Ciwci  pyojijeno  nnrcu.^  and  aMiUs  may  ohscnrc  or  cause  the  disjip^iea.^^ 
aiiee  of  the  typhoiti  baeilliis.     ]o  the  cavsen  that  eonliun  thr   ly[ilioi^ 
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present,  and  the  pus  explainer!  in 
pSftjrt  at  least  prL*-s(.'nL-e  of  allnimin  in   the  urint'. 

^hf  BIjkhL — Thtre  is  u  reiluction  in  iht'  imtnher  of  it'll  ccWs,     This 

oc-*r-ufs  shortly  after  the  on-st't  of  the  disease,     The  diminution  increi^es 

gi-^a.«lual]y;  prolmbly  the  greatest  reduction  is  ntite*.!  about  the  end  of 

(It- f^'n-eseenee.     On  the  avera}^  it  i.s  cstimjited  that  the  niiixirniim  loss 

iif    «nt'f|  Mooil  corpuscles  is  about  1 .0(K),<MM)  ]mt  ciuiii.    Hemnrrha*]:*'  from 

iU^   liowels  causes  a  further  liiuu'niition  in  red  corpuscles. 

,       ''XLe  hemoglobin  f,'Tadually  diminishes  with   the   fliminutioii   in   the 

Pm»*^'**''of  red  cor^niseles;  petuming  to  normal  more  slowly  than  the 

Tiu  miter  of  reil  cells. 

'X'be  number  of  leukocjtcs  Ls  diminished  in  typhoi<i  fever.  The 
Jt»or(*ase  is  progressive,  the  corpuscles  liecominp  less  as  the  ilisease 
\)C-<'*nne3  more  advanced,  so  that  at  tlie  height  of  the  disease  al>oiit 
■RKJO  or  5000  leukwytea  per  c.iiim*  are  notetl.  Sometimes  the  ininiber 
may  l»c  much  lower.  If  the  leukocytes  increase  Cfinsidenibly.  it  may 
Iw  ns-sumed  that  some  influence  such  its  hemnirrha^\  perforation^  or 
inflummatory  complication  is  rc.sj>onsible.  An  incivase  above  U),<"HHI 
L>  alinomial  for  an  uncomplicated  typhoid.  Cold  hatLs,  however,  may 
fiitisca  Ininsient  inerease^so  that  three  or  four  times  the  usual  number 
uf    leukocyte's  may  l»e  noted  after  the  cnmpleiion  of  the  bath.^ 

""Ilic  tliiferent  varieties  of  leukwytcs  show  variations  frtim  the  normal 

IK-rt^nta^'.    At  the  height  of  the  fever  the  small  and  larjEje  monofiiielear 

tfUs  are  relatively  inen'ascd;  the  greatest  decrease  is  noted  in  the  poly- 

iiiorjilinntieleftr  neutrophiles.     The  ^leerease  of  these  cells  keeps  pace 

with  the  increase  in  the  large  mononuelcar  fornw.    The  percentage  of 

<^>«inophiljc  cells  is  diminished  throughout  the  course  of  the  disease, 

tlioii^rh^  a^  convalescence  appnjaches,  the  eosinopliiles   inerea.se   to  a 

!*""**   rather  aliove  the  normal   ai'erage.     In   tho.'ie  cases  in  whicli  a 

inixttj   infe<-tion    has   occurred   as   a   complieation    an    increase  in  the 

J'twjiber  of  h'ukoeytes  is  the  rule,  hut  if  tin-  patient  \tc  in  a  coiidifion 

"' p^>s,tralion  the  leukwytcs  may  not  only  fait  to  show  any  incrcusc, 

"''  fhfv  may  sliow  a  iliminntion  in  numlter.     In  a  complieation  as 

y^Plt^   as  perforation,  a  complete  absence  of  leukocytosis  or  a  diminution 

'*  tho-    ijiitT^licr  may  lie  observed. 

'***    Skin. — The  most  im[iortant  ehan^'   is   the  appcarunce  of  the 

'^'*t>lc»?.    They  occur  from  the  sixth  to  the  tenth  (hy,  have  been  noted 

^■^kt*:-  as  the  third  and  fourth  week.    They  consist  of  i-<Kse-red  jiaijuh-s 

''i"T»     vary  from  2  to  4  mm.  in  size.     'J'hese  are  slightly  raiscft  anil 

.  "T*F**'*ir  on  pressure.    Tit ey  tend  to  ap[X'ar  in  successive  crops;  some- 

lirrwt*    c>aly  a  few  appear,  and  at  otlier  tinics  they  are  ^'ery  abundant; 

Inrj-  ot.t-iir  most  commonly  on  tlie  alulomen,  also  on  (he  thorax,  on  the 

hutUK'ks;  sometimes  they  may  lie  seen  in  the  axilla  and  tin  the  flexor 

surtifH-  of  the  arms.    In  one  of  my  ciLses  tlie  roseofji  became  the  si-al  of 

twr^niric  spots,  which  [lensisleti  for  several  daysj  when  they  disapj.x*ared, 

«*>'^T4j;  brownish  stains. 


' tiMTw.  oiMmtiora  OB  U»  BJood  In  Tn*bMd  FeTW,  John*  Hopldn*  Hwjiltftl  R*Tw>rtj;  IMO. 
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Sudamma  occur  frequently.  Furunculosis  was  very  common  among 
my  cases  and  wus  observed  twelve  tiraoy.  Onychia  occurred  in  1  rase. 
Erythema  may  occur  early  in  thf  disease  and  sometimes  confuse  the 
diagnosis  with  scarlet  fever,  particularly  if  a  pharj'i>gitis  be  present. 
The  erythema  may  be  diffuse  over  the  entire  l>ody,  or  it  may  be  local- 
izcd  to  some  particular  parttfts.  for  instance,  to  the  face;  usually  it  is 
transitory.  Urticaria  may  occur.  In  one  of  my  own  ciLses  I  noted  it 
early  in  die  second  week.  Bed-sores,  multiple  gangrene,  and  noma 
have  been  recorded.  Henoch  observed  erysipelas  of  the  face  with  tlie 
formation  of  bullae  in  a  boy  of  eight  years. 

A  fine,  branny  desquamation  occurs  commonly  during  convalescence; 
it  appears  as  an  exfoliation  of  fine  scales.  It  is  not  like  the  extensive  ex- 
foliation which  occurs  in  scarlet  fever,  but  resembles  more  that  of  raeasUw. 

Lymph  Nodes. — Edsall  hus  recently  obsen'ed,  in  a  considerable 
number  of  cases,  that  widespread  though  slight  nodular  enlargement 
occurs  in  tyjihoid  fever,  in  some  cases  the  eidargeraent  is  tts  marked 
a.s  that  which  occuns  in  ccrtaici  other  infectious  dLsea^ses  and  l^  u^uutly 
looked  upon  as  distinctive  of  those  dijsease.'i.  As  a  rule,  the  nodes  are 
about  the  sixe  of  buckshot,  but  may  be  krger,  and  most  ea-^ily  pal- 
pated in  the  axilla  and  groin.  ITie  mo.st  active  enlargement  of  the 
lymph  nodes  takes  place  toward  the  end  of  the  disease  or  during 
convalescence. 

The  Nervous  Sjfsiem. — The  onset  i.s  frequently  characterized  by  the 
occurrence  of  headache.  In  the  .severe  cases  rielirinm  is  often  note*!. 
The  onset  with  meningeal  symptoms  is  not  infrequent.  S<jme  of  the 
children  are  particularly  apathetic  after  the  onset  of  tlie  flisease ;  they 
sleep  a  great  deal  and  refuse  to  answer  questions.  Voung(*r  chiklren. 
tho.se  un*lcr  the  fourth  year,  may  \yc  very  restless  and  try  almost  ince:^ 
santly.  On  the  other  hand,  some  of  the  severe  cases  in  infants  are 
characterized  by  a  persistent  stupor.  Tremor  of  the  extremities  and  the 
tongue  Ls  present  in  the  severe  types  of  the  disease.  Meningitis,  brain 
abscess,  and  neuritis  have  been  also  obsen'ed.  Neuritis  affecting  Uilh 
upper  and  lower  extremities,  with  sensory  disturbancr.s  and  atrophy, 
has  Ijeen  reported.  The  neuritis  h  often  located  in  a  plexus  of  nerves 
or  in  the  root  or  trunk  of  one  nen'e  only.  The  afTection  usunlly  sHs 
in  with  excessive  pain,  follower]  by  numbness  and  partiul  parid%>is, 
Sometimes  complete  j>aralysis  of  the  muscles  supplied  by  liie  afft-<'teil 
nerve  or  nen^es  occurs. 

Convulsions  are  usually  of  grave  .significance.  Barthez  reported  o 
cases,  of  which  4  were  fatal.  Osier  reports  convulsions  in  a  girl  agrd 
eleven  years.  After  the  temperature  had  been  normal  for  eight  tiays  she 
had  a  convulsion  on  the  left  side  which  lasted  for  three  or  four  lioufs.  , 
Rectfvery  and  consciousness  were  restored  and  she  seemed  quite  herself, 
though  somewhat  confused.  Eleven  days  later  a  tonic  convulsion 
occurred.  This  also  involved  the  left  side  and  lasted  five  hours.  After 
this  seisiurc  she  was  temporarily  blind,  but  soon  recovered.  The  wholt- 
condition  gradnully  improved  and  in  two  months  she  was  perfwily  wrll— 

Hemiplegia  is  very  rare  in  children,  in  whom  the  condition  is  noK: 
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nfrequent  awident  of  the  si>ecific  fevers.     Osier  found  no  instance 

of   ht^miplegia  a^  a  result  of  typhohl  iti  120  oases  of  oerebi'al  palsies  Sn 

cliiltJrcn,     Wallcnhurj^  studied  a  series  of  1(X)  cii-ses  of  hrrniplrgiu  and 

fountj  that  4  occurred  iluriiijg  the  <'t)urse  of  lyphoiil  fever.     ^'Iie  In-nii- 

plcfgia  may  occur  during  the  second,  third,  oi-  fourth  wef*k,  or  during 

convul.sion.s.    AphasU  usually  aceonipaiiie^s  the  hemiplegia  if  it  is  on  the 

ri|^ht  side.    The  eau.se  of  the  hemiplegia  is  aoftening  due  to  the  throra- 

IjosLs  of  the  iiiitldle  eerebral  artery.     Hemiplegia  may  aLso  lie  due  to 

ftbsces-s  or  embolism. 

■^      Afeniai  Afjecfions  Compiicaiing  Ti/pkoid.^-Vanouii  mental  disorders 

^^TUtay  follow  typhoid  fever,  e-speeially  when  the  tliyea«e  has  JK-eti  severe 

an<l  prcjtracted,     A  condition  of  imbecility  and  stupidity  may  last  for 

many  moutlLs,     ]\IelanchoUa  is  perhaps  the  commonest  form  of  mental 

d<-rangenjeiit.    Maniacal  attacks  have  been  note*l  by  Henix'h  in  children 

four  and  seven  years  of  age,    Adams  reports  melancholia  in  two  ehildren. 

Both  recovered  after  several  weeLs.     He  also  reports  two  ca-sc.s  of  mjinia, 

oue  in  a  child  of  seven  and  the  other  twelve  years  of  age.     One  of  my 

[Mitients,  aged  nine  years »  became  demented  at  the  close  nf  his  febrile 

ppriotl      During  defervescence  and  convalescence  the  knee-jerk!i  and 

Ibf   abdominal  and  cremasteric  reflexes  are  frequently  increasetl^  and 

aiikle  clonus  Is  frequently  elicited   during   the  same  ptTioci.     These 

iDaiiifestftiions  are  probably  more  frequent  in  thase  of  hereditary  neu- 

i^tit*  temperament.      Post-typhoid  insanity  is  now  regarded  as  due  to  a 

nutritional  di.sturbancc;  the  result  of  ner\'ous  exhaustion  and  poasil>ly 

insufficient  foo<l  during  the  course  of  the  disease.     Nearly  all  of  the 

»J^'^bra|  afTeetion*  following  typhoid  in  children  tend  to  recover,  except- 
^S  those  ca&t'^  where  hemiplegia  occurs. 

Special  Sen^r  Ortfafin, — Of  the  organs  of  special  senae,  the  ear  i.s  most 
o't«?n  Bffecte<L  Funinculosis  of  the  external  ear  is  observed;  it  usually 
^*^^'Urs  during  convalestx'uce  and  may  l>e  a  part  of  general  funmeulosis. 
Otitis  metlia  is  relatively  frecjucnt.  It  is  not  definitely  iletcrmincd  how 
often  ihe  typhoid  bacillus  is  the  cause  of  these  middle-ear  affections* 
'"  the  majority  of  cases  the  infection  spreads  from  ihe  nasopharynx 
tnrough  the  Eustachian  tul>e  intt>  the  middle  ear.  Otitis  media  occurred 
^^^  times  in  the  cases  which  I  oKserved.  In  one  it  was  bilateral  and 
four  times  it  occurred  only  in  one  ear.  As  a  rule,  the  middle-ear  alTec- 
|uon.s  nf  typhoid  are  of  a  mild  variety;  sinus  thromlnw^is,  pericistitis,  ar>d 
T^^nes  of  the  mastoid  are  rare  e<mi plications. 

Conjunctivitis  soraetim&s  occurs  and  occasionally  its  manifestnlions 

[tre  of  the  severer  kind-     Cursehmann  suggests  that  the  conjunctivitis 

I  may  \^.  (lyp  [q  thp  ciitninishefl  atlivity  of  the  lids  and  to  the  diminished 

'^-r^tion  of  tears.    I^ate  in  the  course  of  the  disease^  pHrticularly  during 

'^otivaleicence,  foci  of  corneal  inflammation  may  occur.     It  is  very  sel- 

'**^ni  that  thev  lead  to  permanent  disturbances  of  vision.     Feebieneaa 

w  ticcommotlation  as  part  of  general  [Hsstfebrile  debility  is  a  frequent 

•ytuptoin. 

A-phwiia. — Young  ehihlren  who  have  already  learned  to  talk,  fre- 
*iuenily  lose  this  power  during  an  attack  of  typhoitl  fever,  as  in  iHher 
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acute  affections.  Sometimes  this  aphasia  l)ccomt_\s  manifpst  (hiring  the 
first  few  (lays  of  the  iilnes.s.  During  eonvaleseenee  it  is  ]iurti<-uhirly 
niiiirtaitle.  After  thi*  fever  has  i]isaj}pe^are<l,  some  chililreii  seem  lu 
have  fdrgfitteii  how  to  talk,  (iriuhiallj,  however,  tii*^  abilily  to  ?i}>eak 
returm.  Sometimes  the  aphakia  in  due  to  organic  braiu  disease,  as  ha^ 
been  mentioned. 

Parotitic  Is  Ie,s3  frequently  observet!  noWj  since  cleaii<iing  of  tlie  mouth 
reeeivcs  more  attention.  One  gland  Is  usiiall}^  affoetwl  and  huer  tin- 
otlier  l*eeomeii  invotv*xl.  Parotilb  occurs  at  the  height  of  the  tvphtiid 
at  the  en<l  of  the  thinJ  week,  but  it  may  occur  later,  even  diiriitii  ci*ii- 
valescence,  and  causes  grciit  pain.  Parotitis  has  always  J>een  Uxiked 
upon  as  a  ayinptom  of  ill  omen  in  typhoid  fever.  Suppuration  some- 
times takes  place  and  may  Icatl  to  thrombus  of  the  jujfjulur  vein  and 
the  venous  sinasc^^  or  cause  acute  edema  of  the  brain.  l]cno«.-h  ha'; 
observe*!  four  eases  of  parotitis  ccjinplicating  typhoid. 

Bone  and  Joint.  Affections, — In  the  itioeulation  experiments  rarricil 
on  by  Chanteinesse  it  wa^  found  that  tlie  typlioid  bacilhis  cijiild  \te 
traced  to  the  meihiUa  of  U>nc.  Abscesse^i  are  frauid  most  often  in  the 
tibia  and  femur;  mf>re  ran-ly  in  die  siornura,  rihs,  and  otficr  Inm^-s. 
Wtn'ptrK'oeci  or  staph yh>foeci  are  most  commonly  found  witli  a  few 
tyjphoid  bacilli.  In  children  and  yjun;;  persons  after  convales^cencc 
one  occausionally  notices  an  exaggerated  f;n>wth  of  the  bom's,  Some- 
tiine.s  a  circumserilx'd  periostitis  is  recorded*  whieh  comes  on  without 
very  great  pain^  and  nuiy  undergo  aljHorptjon.  Keen  diiitinguisbes  three 
forms  of  arthritis: 

1.  Typhoid  arthriti.'^  proper,  (a)  Polyarliculnr  variety,  (b)  The 
raonartieular  varietv  aiTcet^  the  lar^r  jitints.  surh  as  the  cIIkiw  and 
.fh4>ulder»  the  atikle  and  knee,  but  more  freipienflv  the  hip.  As  a  rule, 
pain  is  Hh|rht,  lliriuj(h  it  may  In*  severe  and  pnilon^iL  Swelling  is 
observetl  in  all  joints  except  the  hip  and  shoulder,  where  it  is  i>l>scured 
by  the  museuhir  masses  !iiH>iit  these  joints.     Pns  ran'lv  forms. 

2.  S<*ptic  typlioid  arthritis  or-curs  rarely,  is  usually  |^j|yarticnlnr,  and 
is  the  result  i>f  a  mixed  irifeetion  with  the  typhoid  au(l  the  pycici'nic 
bm'teria.  It  runs  the  usual  eourse  of  similar  septic  infiamniation  anil 
frequently  terminates  fatally  in  .spite  of  all  treatment. 

3.  Rheumatic  typhoid  arthritis  is  rare,  it  occur?  where  there  was  a 
previous  rheumatic  history,  it  Is  usually  polyailicular  ami  may  l)e 
followed  bv  a  mitltiplr  unkylosi'^. 

The  Ucmorrhagic  Form  oj  Typhoid. — Hemorrhagic  eniptions  may 
occur  in  the  course  of  typhoid  fever.  As  a  ndc,  they  apfx^ar  in  tlie 
neighborhood  of  the  joints,  and  the  exudation  may  be  small  in  i|nantity, 
or  (juile  larjj*'.  Rarely  does  the  lenth'ney  to  bli'ed  litM^tnne  Kt-m-ral  an<l 
result  in  hcmorrha^ie  typhoid.  I  have  seen  ii  fatal  heinorrha^jir  case 
in  a  little  boy  ap^d  nine  years,  Tina  variety  is  chariieteriRed  U\  bkn^iing 
from  variun-s  mucous  membranes,  usually  in  connection  with  a  henjor- 
rhapic  skin  eruption.  Thi.s  is  a  serious  eoraplication  ami  nearly  always 
fatal.  One  or  more  of  the  raueons  membranes  may  Iw  involved:  (lieir 
may  be  oozing  from  the  gums,  or  cpistaxls;  hematuria  and  hemt>rrliux<^ 
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the  \'ulva  may  hv  assoriatefl  in  llie  samp  individual.  Autopsy 
ffv'^:~als  exteiisivc  intenuil  ht'uuvrrhti^fs,  siicti  its  meningeal,  plpiinij, 
ue'r~m  loncHi,  intfstiniil,  piilnionary — in  fact,  no  tLssiie  is  excinpt  frniu  this 
ujii-^ersal  lendt'iicv  to  blt-ed.  Tho  ptitients  uiv  much  proslnilt'tl;  the 
lorijfcSUL"  is  u:>ually  heavily  coiLtciJ. 

Hemorrhiigic  computation  docs  not  occur  at  u.ny  definite  jwrioij  of 
the?  tli-scasf.  It  i.s  rare  during  the  first  week;  it  is  masl  fR'i|Ufntly  oh-, 
wr'v'c^l  whcti  tbe  fever  h  Ij^'ginning  to  decline;  it  may  occur  during  a 

K^rrnrrmcr  of  Ti/phoid  Fever  vith  the  Ejranthcmala. — 'I'yphoid 
rr  may  Ik.'  a.s3oriatcd  with  other  acute  infections  diseases.  The 
fiKT'  of  one  infections  disea-se  tloes  n4>t  exempt  the  patient  from 
itfiotlier.  If  a.  typhoid-fever  patient  is  expo-sed  to  another  conta^^ioua 
4lLs*."iLsc  he  Ls  not  iuimiine  to  it,  hut  it  may  he  cunj^iidercil  that  on  aceoiuit 
of  lowcretl  resistance  his  su.>iceptibility  to  other  infection  ia  increased. 
Ile-iice,  tvplioid  may  he  associated  with  scarlet  fever,  diphtheria,  measles, 
sin^allpox,  ehiekcnpox,  whot>pinfj<*ough,  and  sonictiiiny  mnhirial  fever. 
'rii«>?«r  double  infections  occurr*-i!  num^  frtYpientSy  formerly^  when 
frl»»-ile  piitients  of  all  kinds  were  liu4ldled  logetlier  in  large  hospital 

E^  uraii'on. — The  duration  of  the  disea'^e  depends  npon  its  severity. 

Mi  IcJ.  miconiplicatcd  cases  may  run   their  couivie  in   h^n  day?^,     'TUe 

severe  cases  in  chihlwn  as  well    as  in  adults  may  Ih.-  protracted    for 

miLTitj  weeks  or  months.     In  cases  in  which  relajK^e  owurs,  the  disease 

^kbR:-«^!:ssari]y  runs  a  pmtracted  course.     Henoch  stated  that  out  of  SO 

^■tt*«:-s,  11    lasted  from  seven  to  ten  dny!^\  20  (nnu  ten  t*>  fifteen  flays; 

P^56      from    fifteen    to  twenty  days;  21  from  twenty  to  thirty  days;  6 

fmni  thirty  to  forty-niiic  <lays. 

^^>iA^08iS. — It  Ls  only  recently,  since  tlic  new  Udxiratory  ntethods  of 
**'^J^iiosis  are  emploved,  that  the  rceo^iition  of  typhoid  fever  is  possible 
'fi  >^carlv  every  ease.  Tii  infants  and  vomig  children  the  disease  may 
rl»^«.|v  resemble  the  ordintiry  intcstinai  ijift^ctious  so  I  hat  the  dtfferen- 
tiati<jn  elinirally  is  difliciift,  Ifi  both  diseases  intestinal  iltsturlmnccs, 
'^'t^'innsmus^  voniitinp,  ami  tharrhea  may  occur.  Meiiinj^jeal  symptoms 
^'"**Hienlly  mark  the  onset  of  typhoid  fever,  parlicnlarl}'  in  youn^  ehil- 
^''^o  .  and  for  the  first  few  days  of  the  disease  it  is  very  difticultj  l>y  our 
diriit^'ul;  methotls,  to  dilTercntiatt  inenin^tLs  from  tvphnid.  Typhoid 
it'v«-F  may  l>e  precedeil  hv  ]MH'umoiiia;  in  these  cases  the  n^co^nition  of 
llvL-  typhoid  ret|uires  careful  ol>scrviit]4>n.  In  the  niild  typhoid  of  infatits 
iwi  young  children  the  (hagiiosis  from  the  clinical  symplraas  ahme 
1*  «1ilfirult  or  imposaihle.  In  well-marked  cases  it  Ls  not  (hfiicult  to 
'iwi^imr  ihc  4lisease  at  the  end  nt  a  week- 

Vhf  splenic  enlarfjenient  is  tin  iin|>4>rtunt  .si^.   The  spleen  can  usually 

\'*-  fHton  the  fourth  to  the  sixth  day  of  the  disciLsc.     It  was  enlarged  in 

^  out  of  (I)  crises   which   came    uii4lpr   my  observation.     The  splenic 

^tiWrgi-menl  may  lead  to  confusion  in   the  diaffnosis,  a-*  the  spleen  is 

"JaTpfi]  in  many  diseases  of  ehildhoorl,  patlicularly  those  whi*'h  tiuiy 

>*  confust^l  with  typhoid  fever,  such  as  some  of  the  acute  and  chronic 
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intestinal  disorders  of  chiMhood — in  ariite  miliary  tuhertnilosLs, 
ami  in  other  acute  infections. 

The  rose  apot^  are  a  valuable  aid  to  diagnosis.  They  appear  ' 
seldom  in  otlier  disea.se.H.  They  are  pre^jent  in  rare  cases  of  mili^ 
tuberrulosLS  and  in  eerehrospinal  meningitis.  They  oceiir  ul>ou(  €■ 
end  of  the  first  week.  Their  appearance  in  crops,  their  charaetcris- 
distribution  over  the  body,  and  the  fact  that  they  are  so  comroora 
present  make  them  iin]X)rtant  elements  in  the  diagnosis.  It  Ls  variotLfl 
stateil  tt\at  rascola'  iJo  not  oeeur  commonly  in  infancy  and  chil(UiCK>« 
my  own  experience  is  that  they  oeeur  quite  a^  frequently  as  in  adulU. 

Jjahoratory  Method  oj  Dia(fnosis.—T\ie  Ciruber-Widal  reaction  U 
the  tliaffno-sis  of  typhoid  fever  is  baaed  upon  the  fact  that  the  prvicni 
of  the  typhoid  i>acillus  in  the  IxHiy  produces  substances  which  caoi 
the  agglutination  of  typhoid  bacilli  when  allowed  to  act  upon  th« 
The.se  agglutinins  circulate  in  the  blood  and  may  be  found  both 
the  serum  and  in  the  corpuscles.  Usually  the  test  is  made  under  tl 
microscope.  In  case  <lried  blood  is  u^setl  for  the  testt  water  .should  1 
added  to  the  blood,  .so  that  it  is  half  the  desiretl  dilution.  One  drop 
the  flui<l  is  mixed  with  an  ecjual  quantity  of  a  culture  of  the  typlto 
bacithts  in  lK>uil]on  and  placed  in  a  hollow  ground  sWde  under  tl 
microscope.  If  the  blofxl  ^serum  is  usefl  the  typhoid  culture  and  seru 
are  mixeil  in  the  dt^siretl  proportions  and  studied  in  the  same  way. 

If  the  reaction  Ls  positive  the  typhoid  bacilli  are  agglutinated  in 
length  of  time  which  depends  upon  the  dilution  ased  and  on  the  sped! 
property  of  the  serum.  The  following  clian^es  are  noted  under  tl 
microscope:  The  bacilli  ^^lowly  lose  their  activity;  they  move  aho 
more  slug^Lshly  and  Hnally  collect  into  Inr^r  or  smaller  clumps.  Wh* 
the  reaction  Lh  complete  no  actively  motile  bacilli  are  to  l>e  seen.  At 
dilution  of  1  of  blood  serum  to  40  of  the  culture  a  positive  reactii 
^hottld  occur  in  about  tliirty  mintUes;  1  to  50  in  forty-five  minute 
1  to  f)0  in  one  hour.  The  test  may  l>e  performed  without  the  ase 
the  micn^scopc  by  mixing  typhoid  serum  of  a  patient  with  a  tvphn 
cultun-  in  the  proportions  ^ven  and  wntchinj^  the  reaction  in  a  tc 
tube.  If  the  reaction  is  positive^  the  bouillon  becomes  rlenr  and.snu 
whitish  masses,  due  to  the  precipitation  of  the  bacilli,  are  seen  on  tl 
sides  and  bottom  of  the  lube. 

For  all  of  the  aljove  tests  a  cuhure  of  the  tjjihoid  bacilliLS  in  bouilli 
should  Ih*  employed.  The  culture  should  be  not  more  than  twentv-fo 
hours  old  and  grown  in  an  incubntor  at  37°  to  39''  C.  (tlS'^  to  lOi*"  F 
It  should  have  been  taken  from  a  growth  in  agar.  If  the  cultures  i 
passed  from  one  bouillon  tul>e  to  a  next  for  ^neration,  autoagglutintiti^ 
occur><,  ami  the  bacilli  cannot  be  used  ftjr  the  frruber-Widal  reaction. 

Attempts    have    been    lately   made  to  use    homogene**us    emuLsio 

of  dead  bacilli  for  the  test.     Unfortunately,  the  dead  cultures  eann 

be  usetl  for  more  than  a  month  or  six  weeks,  because  ihev  are  th 

agglutinated  too  rapidly  by  normal  blootl  serum.' 

'  Sec«tiU]r  a  ■■  typhoid  Affslutoaieter"  liu  beeu  lotrodtieelbya  wQil>biiown  flm  Rirttopvrp 
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TW  Grtiber-Widal  reaction  is  present  in  less  than  3  per  cent-  m 

perwnji  not  suffering  from  tj'phoid  ft'ver.  ll  h  present  at  some  stage 
of  the  disease  in  9')  per  eent.  of  typhoid  patients.  It  Ls  mast  often 
firsiolitainwJ  at  the  eud  of  tlie  first  or  the  beginning  of  the  second  week. 
It  may  I*  rlehiyenJ,  however,  until  the  sixth  or  seventh  week,  or  until 
a.11  ivrnptntns  of  the  disea.se  have  dLsappeatxil. 

fji  [riMJins  in  \vhom  ietiTiis  is  preseitt  froiii  any  causp^  a  positive 
tN'iifai  reaction  oeriirs,  aeeording  to  Kiihler.     Icteric  blood  passesses 
agglutinattng   power   toward    typhoid    bactlh,    and    ht-nce   the 
idal  Kat'tion  wouKl  be  of  no  value  in  persons  suffering  from  jntindice. 
>ii  ati'ount  of  the  persistence  of  the  Wiflal  reaction  for  lon^  perio<|s  of 
lut'ufter  typhoid,  the  test  may  Ije  positive  in  a  person  who  has  pas^sed 
throygh,  but  is  not  suffering  from,  an  attack  of  typhoid  fever. 

Oh  Hctx>unt  of  the  lateness  of  the  appearance  of  the  druber-Widal 
rwMiion  in  many  cases  of  typhoid  fever^  another  test  has  Ix-cn  a*Jvocaled 
i. /.,  the  use  of  blood  cultures  made  from  freshly  drawn  blootJ,  With 
'irufffoving  technitjue  in  bacterioh>gy  frfim  year  to  year,  typhoid  bacilli 
h«->T  Wti  found  in  greater  numbers  in  the  circuhttiiig  blood  of  typhoid 
patit-rits.  Bust^uer  found  theui  in  every  one  of  43  cases  examined  by 
liinj— in  22  during  the  first  week  of  the  disease,  and  very  often  Ix'fore 
lile  agjflulinatian  reaction  was  present.  The  technique  is  very  simple, 
TV  Wood  is  withdrawn  by  puncturing  a  prominent  vein  in  the  forearm, 
»ii(I  fivm  1^  to  2  c.e.  of  this  blood  is  introdueetl  into  50  to  l.%0  c,c.  of 
Ijouillon.  In  twenty-four  hours  the  bouillon  is  seen  to  he  turbid,  and 
if  itphyiJ  bacilli  ai*e  present  they  may  be  agglutinated  by  a  known 
t\'pboiil  serum. 

lite  urine  is  estimated  to  contain  typhoid  bacilli  in  20  per  cent,  to 
30  per  cent,  of  the  ca^e^.  The  feces  always  oontaui  them  early  and  in 
l*^  numbers.  However,  the  separation  of  the  bacilli  is  difficult  on 
scniiiiit  of  the  great  number  and  variety  of  micro-organisms.  The 
twthn]  of  Chantemesse,  known  as  the  gelodiagnosis.  depends  upon  the 
'Kt  llut  only  the  colon  and  typhoid  bacilli  resist  the  action  of  dilute 
ttrtwlie  acid.  The  details  of  this  inetho<l  retpiire  laboratory  technique. 
TV  feces  are  inoculated  into  Wiitlon.  To  this  bouillon  a  few  drops 
'  fyphuid  serum  are  added,  which  cause  the  precipitation  of  typhoid 
'•^'iili  if  ]ire.sent.  The  precipitate  is  then  plated  on  alkaline  gelatin  to 
"■Web  3  per  cent,  carbolic  acid  has  been  added,  and  which  has  lieen 
^mrvii  slightly  by  litmus.  The  colonies  of  typhoid  bacilli  are  dis- 
'"•ffiiished  fn>m  those  of  colon  bacilli  by  remaining  bluish,  while  the 
'*tlerj  by  forming  lactic  acid,  color  the  litmus  red.  The  final  test  for 
^*'  presence  of  typhoid  bacilli  is  their  agglutination  by  a  known  typhoid 

DiBwential  Diagnosis,  Paratyphoid  Fever, — Since  the  introduction 
'*'  the  H^rum  rcaclion  a  certain  number  of  cases  have  come  to  light 
*nich  resemble  typhoid,  although  the  Widal  test  remains  negative 
*lhpoiij^out  the  entire  course  of  the  disease.  Closer  examination  of 
^^  blood,  feces,  and  urine  j'ields  a  bacillus  resembling  that  of  typhoid, 
'^"it  ao\  identical  with  it.     Clinically  the  cases  closely  resemble  true 
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typlioid  fever.    As  a  rule,  they  i 


mild  and  the  progtiosb  is  favorali 
Tlie  (lijif^otiis  is  ma<k'  by  firnlin^  the  ptirutyphoirl  barilJiis  in  thr  bloini 
or  by  the  agghitiimtion  of  paratyphoid  CLiUures  with  llie  blcxxl  of  the 
putieiit.  Coleni!in  and  IJuxton  report  the  case  of  a  child»  agetl  sevi*n 
DTonths,  from  whom  the  paratyplioid  bacillu-s  wa.s  isolated.  'I'*h^ 
reported  cases  are  still  few  in  number,  so  that  a  larger  expcrienee 
and   mote  detinite  knowledge  h  needed  on  the  subjeet. 

Tiihervtthnhi. — The  differentiattoii  In-tweeTi  typhoid  fever  and  acute 
miliary  tiilMTcnlasis^  partieidarly  in  ehildren,  may  ^ve  rise  to  great 
diffieulty,  and  is  mentioned  m  the  article  on  Tuberculosis.  The  pn> 
*iromata  of  typhoid  fever  an?  very  short;  in  miliar^'  tnl>er^*ulosis 
they  are  very  loii^  and  are  marked  by  oceurrence  of  emaciation.  In 
both  disease.^  s]j|enie  enlargement  oeeiirs;  high  fever  i.s  eonimon  to 
both;  in  rare  instanees  an  eniption  m-enrs  in  miliary  tul>er(*tdosLs,  which 
may  be  absent  in  typhoid  fe^er.  In  l»oth  <lisea8es  bronchitis  and  menin- 
^al  symptoms  may  tKcnr.  I'be  history  .shoidd  be  carefully  inquired 
into.  In  some  of  the  tnlxTculoiis  causes  a  history  of  infettwl  lymph 
niMJe.s  (»r  joints  and  a  firevions  or  existiitg  alTeetion  of  some  part  of  the 
hmgs  may  aid  \n  establishing'  the  tijlfcreulons  nature  of  the  dlsonU-r, 
A  history  of  measles  or  whfxipin^-couj^h,  in  wliieh  the  pulmonary  affec- 
tion has  n*)t  cleared  up.  or  the  continuance  of  a  persistent  coupli^  sjieaks 
souicwhat  in  fa\oi'  of  the  luber<.-ulou.s  nature  of  the  disciisf.  The  fcvt-r 
i-s  not  of  diaijnostk'  value.  In  miliary  tuberculosis  the  fever  may  Ix- 
remittent  in  character,  The  pbysiral  i'Xiiinirmtinn  of  the  lungs  is,  as 
a  rule,  negative  during  the  first  .stages  of  miliary  tulxrculosis;  at  tlie 
most,  there  is  evidence  of  a  slight  broncliitiii.  Notwitlvstandinu  the 
.slij^lit  physical  (iiidiugjs,  dyspnea  and  cyanosis  wcur  very  early  and 
the  patients  sulFer  fmrri  an  annoying  dry  cough.  Rarely  during  ihc  -^ 
first  stages  of  niiliary  tnlxTculosis  tulKTclcs  appear  on  the  surface 
of    the   pleura  or  pericardium   and   give    rise  to  friction   nibs.     1: 

ca.se.'>   where  this   ofTurs^   tuberculosis  may   be  suspectetl.     In  yonnj    

chililrcn  the  condition  of  the  pulse  is  not  as  important  as  in  older  chil . 

dreu.  It  ha.s  alrt-arly  b<vn  [>oitited  out  that  the  puLsc  rate  i.s  rapid  i 
typhoid  of  children,  though  not  as  marketl  ils  in  tul>ereulo.sis.  TuliCT- 
culous  meningitis,  a.s  well  as  the  meningeal  symptoms  of  typhoid  fever 
tends  to  retard  the  pulse  during  the  early  stages.  For  tins  reason  th 
pulse  ivi  a  difYerenlial  sign  is  of  R^atively  little  value  in  voung  chihlrcii 
<  >phtlialuiost"0[)ic  examination  shoiilil  Ik*  made  in  doultlful  castis-  1: 
tubL-rck's  appear  U|M>n  the  choroid  tlie  diagnosis  of  miliary  tubt'R'ulosb 
may  be  infule  with  certainty.  They  are  sometimes  observcil  vcty  early 
or  they  may  appear  a  few  days  before  the  fatal  termination;  one  \*r  Xho} 
eyes  may  be  afTectcd  and  no  disturbance  of  vision  Ix*  produced  by  tin 
tubercles. 

The  sputum  may  be  examinetl  for  tubercle  bacilli;  but  it  is  to 
rememl>ered  that  the  sputum  may  be  difficult  to  obtain,  and  the  sputum 
patients  with  miliary  tuberculoses  very  seldom  contains  tubi'rcic  bacillr- 
The  diazo  reaction  is  found   in  both  acute  miliary  tuberculosis  and  in 
typhoid  feven     Fortunately,  the  Widal  reaction,  the  examination  of  thr   J 
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fclcocf.  tirine,  am!  feces  for  typhoid  bacilli  make  the  diagnosis  possiblt? 
in  tlif  nia-^l  dillifult  fiises. 

Tuiien-nlmLs  meiiiiiffilis  may  run  a  fcbrilo  roursc  lasting  for  ten  days 
or  t*v  wwLs,  whifh  may  simulate  a  typhoid,  In  (uljcrc'ulous  menin- 
Ifiti'*  ihr  hea<lache  is  usually  violent.  '^The  patients  soon  fall  into  a 
soiiinoli'iil  eimtlition,  the  piiLse  becomes  slow  and  irrej»iilar,  the  abdomen 
rftrtu'Jnl;  while  in  typhoid  it  is  u.suuUy  distcmled  mid  tympanitic. 
Sctiiii'iiim^  die  ineiiiiij^al  symptoms  do  not  apjx^ar  for  otie  or  two  weeks, 
l^jt^*  nrx*  eases  of  acute  general  miliary  tiiherenlijajs  which  terminate 
in  mcnin^tis.  It  has  already  been  noted  that  meningeal  symptoms 
or  mriiinpsmus,  so  called,  may  oectir  at  the  on^et  of  (yphoid  fever. 
1 1li.^  condition  usually  disapfxars  at  llie  entj  of  the  first  or  at  the  hfcgm- 
niji;;uf  (he  stwRd  week.  Cases  of  true  typhoidal  meningitis  have  been 
h    r%-[inricd. 

H[^  l(is3omeiinu*s  diffieultj  esijeeially  in  infancy,  to  differentiate  inte^^tinal 
Pinfcctions  with  a  constant  fever  frotn  tyj>hoid  fever.  In  eases  which 
rrira  a  |in»lrartfd  eimrse  and  whieli  uiv.  marked  by  fever,  diarrhea,  und 
tyin|\tiiy,  re|>eiileii  Widal  examinalinns  should  \k-  made,  or  the  urine 
aii'i  ftTcs  examiiH-iL  'I'he  leukocytes  should  be  counted;  a  leukopenia 
wmilii  iiitJieate  typhoid, 

Jnfurnza  may  \ny  confused  with  typhoi4l  fever.  In  young  patients 
uilliwnKa  -souietiiues  nin.'i  a  course  whicli  i.s  churacteriKcd  by  high  fever 
aii'i  rxlimivtion,  without  utluT  definite  syniptums.  The  fever  in  these 
iKvs  may  l>e  remittent  or  intennittcnt.  The  pulse  and  respirations  are 
rafwl  in  iuflueiiza.  The  existence  of  an  epidemic  of  influenza,  tlie 
Rmmil  etatrNC  »if  the  disease,  and  tlie  serum  te>it  for  [yphoi<l  are  of 
pTvat  aMsiNtancc  in  djlfereiitiating  the  two  disorders.  Influenza  bacilli 
*"•  MiJiH'Umi's  hunid  in  s]>ulum  and  on  nuicous  ericmbraties. 

I'tpuia  may  lie  niLstaken  fttr  typhoid  fe\-er,  especially  iu  cases  where 
tlieuripvial  focus  of  infection  Js  deep-seated.  Fagge  olxservc<i  two  cases 
«l(i,VPirtta  ui  wlik'h  there  was  liUcnt  aliseess  of  the  lumbar  or  dorsal 
"•"mi'lim".  In  pyemia  the  1emp(*ratiirc  is  mon*  irregular  than  iit  typhoid, 
*^1  pn>fiLse  |K'rspiration  and  chills  are  imjHjrtant  distinguishing  ele- 
"wiits.    leukocytosis  is  markefl  in  pyemia. 

In  VDung  individuals  who  present  obscure  and  complex  typhoiil 
'}'ltipfoins  the  epiphyses  of  the  bones  should  lie  carefully  examined  for 
Mixitl  eileuia,  redness,  and  pain  due  to  osteomyelitis.  In  osteo- 
'uyditii  there  is  usually  a  dceidetl  leukocytosis;  in  typhoiib  a  leuko[)enia. 
'Vfl/an'a  may  lie  mistaken  for  typhoid  fever.  The  reverse  is  also 
''^T  !y|>hotd  fever  may  lie  mistaken  for  malaria.  This  difficulty  arises 
"^'V  in  tlu.wr  r«'gin)Ls  where  nutlarial  fever  is  prevalent,  'I'he  blood 
"***niiiuiiit>[i  for  plasmodium  and  (he  lalxjratory  testa  for  typhoid  fever 
*^tlir'  most  valuable  and  certain  melhuils  of  differentiation.  Quinine 
'ii3ivl)e  jiili-niiiistert^i  as  a  thera[K*utie  test. 

f-pidrmic  rt^rfhroitphtal  mminffilis  or  acute  purtdeni  meningitis  must 
'^"rtiiiuis  lie  difTcrcn Hated  from  typhoid  fever.  I-ahoratoiy  tests  are 
w  riiu,vt  iniportant  iu  making  tlie  dilferetitiation.  The  Wiilal  test  and 
^«:  ti'ukopcaia  of  typhoid,  the  leukocytosis  of  epidemic  meningitis,  and 
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the  (iLscovery  of  rJiplococci  in  the  cerebrospinal  fluid  aic  points  wliieU' 
(letennine  the  diagnosis. 

App^7idifitis  and  typhoid  fever  are  sometimes  mistaken  for  each; 
other  Without  pain  ni  some  time  in  the  eourse  of  the  diiea-sf,  (herft 
can  be  no  avxitt'  surgicftl  lesion  of  the  abtJoaien  (Richardson),  llid 
diagnosis  of  appendieili.s  is  made  from  the  lotal  symploais — pain^ 
rigidity,  temperature.  The  onset  in  appendicitis  is  abrupt.  In  place 
of  gurgling  in  this  region  there  Is  a  sense  of  resi.stanc*'  on  pnlpjvtion,  and 
sometimes  dulne.ss  on  percussioti.  [n  typhoi*!  fe\er  thert^  Is  more  oi 
less  temperature  with  pain,  but  without  rij(idity  or  tfudeniess.  I 

Pragnosis.— This  varies  with  the  epidemic,  with  the  severity  of  Ib^ 
disease,  and  the  previon.^  health  and  resistance  of  the  chikl.  Pro^no^i^ 
is  grave  in  infant,  I\x>rly  nourlshetl  children,  or  those  who  havt-  l»eea 
del>iUtate<l  l>y  coastitiitioi^al  op  acute  diseases,  have  a  less  favorahW 
prognosis  tJiun  thost  who  arc  robust.  The  mortality  stftlisties  vaijl 
within  witle  limits.  Henoeh  in  375  eases  had  a  mortality  of  14  |K*r  eenl.j 
Blackader  in  100  cases  lust  only  I;  J.  P.  C.  Griffith  reports  ii  mop4 
tality  of  3  per  cent.;  Koplik  reports  a  mortality  of  S.7  [M?r  eent,  I 

In  my  own  experience,  in  the  first  series  of  00  ciuses.  2  die»| — 2.2  pel 
cent.;  1  dierl  of  hroncliopneunionia  and  exhaustion;  another,  twentw 
one  month.s  old,  died  as  a  result  of  nndtiple  gangrene.  Of  the  liut  US 
cases,  4  died,  representing  a  mortality  of  3.60  per  cent  Of  these,  3 
died  of  intestinal  jx^rforation,  1  of  hri>nehopneumonia,  the  thini  ff(>n| 
repeated  intestinal  hemorrhage,  and  the  fourth  from  severe  geueri^ 
hemorrhage. 

Tteatmeat.     Propfi^laxit.  ^The    contamination    of    ririnktng-wBte 
being  the  most  prolihc  source  of  typhoid  infection,  the  disease  can 
alma"^t  eliminated  from  cities  by  careful  regidation  of  their  water  suppb 
Similarly,  the  delivery  of  milk  hy  dealeiN  in  whose  families  (\-]ihoiri 
fever  exists  sliouhl  Ik^  absolutely  prohihited.      If  a  nursing  mother  3 
taken  ill  with  typhoid  the  infant  should  h»e  weane<b     The  antityphoid 
vaccination  of  Wright  has  been  employerJ  in  the  English  army,  and 
is  elaimtii  that  the  occurrence  of  the  disease  and   the  mortality  hav 
both  been  greatly  reduced. 

Great  cart^  uuLst  Ix^  userl,  in  every  household  in  which  typhoid  feve 
exista,  that  the  di.scharge.s  of  the  patient  do  not  infect  healthy  individual 
Feces  anri  urine,  especially,  must  be  thoroughly  disinfectet!.  The  I* 
antiseptics  for  this  purpo.^e  are  enide  carbolic  acid,  1:10  .wlution.  oN 
chlorinated  lime.  A  pint  of  the  disinfectant  should  lie  in  ihc  ^>«'d-pa4 
before  use.  All  instruments  and  utensils  coming  in  contact  with  ih^ 
patient  shoidd  be  similarly  iiisinfectefl  and  eleansetl,  and  in  huspititfl 
should  not  be  UJied  for  other  patients.  The  bed-linen  of  (he  paticiri 
must  be  disinfected  Viefore  Ijciiig  washed.  These  ineasurcs  .shttiild  M 
continued  for  at  !ea.st  ten  days  after  the  temperature  has  lieen  nonnal.  | 

In  communities  in  which  typhoid  fever  ts  endemic  or  epidemic,  th^ 
drinking-water  should  lie  boiled.  Persons  changing  their  residency 
from  a  locality  in  which  the  disease  has  not  exi.stetl  In  one  in  whidn 
the  disease  is  common  appear  to  be  especially  susceptible  to  infection. 
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Otwntl  Mfinagrment. — Good  nursing  and  rarrfiil  hvpenir  niHnage- 
iiM'diair  x\\v  n»<tst  tiiifM^rtiint  elements  in  the  treatint-nt  yf  typhoid  fever. 
childrvn  .should  («■  placed  In  bed  aiul  ki"pt  then*  ctJtistantlv-  The 
of  the  bed-pan  and  the  urinal  miut  Ive  iTLsLstetl  upon.  In  infanU 
wkI  MHinKer  ehiUJTvn  thbi  method  is  not  praetirable.  Tlie  n^stles-sness 
in  Uil  is  so  grt^at  that  it  is  necessar\'  ul  times  to  lift  them  np  so  that 
tbrv  luiiv  Im*  held  in  the  nurse's  or  rautlier's  amvi.  The  nurse  fihoiild 
iMilr  iniuutoly  the  various  syniptrnn.s  whieh  CK'cur  in  the  progress  of 
tir  rati',  iKirtirularly  those  w hie h  an.se  in  the  alwenee  of  the  medical 
itiitiiiiiiiL  'I*he  nursing  ret^ord  should  be  earefully  kept;  the  teniper- 
itim" '(liould  lie  taken  by  rectum  at  intervals  of  three  to  four  hours; 
li>r  [iuIm-  and  respirations  should  !>e  taken  preferalily  when  theehildia 
^Irt^i.  The  .Hi<-k-r<^om  should  l>e  larj^*  and  wt'll  ventilated ;  the  tempera- 
liiiT!i|nMil(i  not  1m'  loo  wartn^not  morethan6">'' to  70**  F- (hirin^thedny, 
anr!  n  lower  ranj|^  at  night.  Screens  plaeeil  about  the  bed  jjn>teet  the  pa- 
tent frHtndniiijfhb;  and  ilircct  sunlight,  and  in  this  way  arid  to  hLs  comfort. 

\  -■^iuj^li*  WmI  away  from  llie  wall  uiay  Im?  apfjroaehei^l  from  either 
^i^if.  A  woven-wire  sprJn;;  mattres^s,  over  which  Ls  plnreil  one  of  hair 
ajwlnp)!!  thi-<  a  double  blanket,  constitutes  the  iK-st  l>e*|  for  a  prolonged 
illi««.  A  rubl>cr  doth  should  be  spread  under  the  sheet  and  the  sheet 
should  lie  krpt  smooth  to  prevent  the  ftinnation  of  bcfl-Hor<*s. 

'lilt' position  of  the  patient  in  Ix-d  ^houkl  lje  ehiin^^nl  fnnn  time  to  time. 
A  dianp.'  of  [Ki>^i(ion  lemls  to  prevfni  hyjw>static  eonfjcstion  of  the  lun^. 

The  mouth  luid  longue  of  the  little  patients  should  Ixr  kept  serupu- 
Myrk'un  liy  the  use  of  a  mild  antiseptic  wash,  sueh  as  a  solution  of 
Ifiricai-iil.  'I'he  teeth  also  shonhl  Iw  eleanse<l-  These  precautions  with 
'nrmif-e  to  the  nii»nlfi  prevent  stomatitis  anfl  possibly  other  infe<'tions. 

/->(rt.— In  ehildrrn  umler  two  years  of  a^e  the  diet  should  l>e 
Iwiwpxl  Mjnicwhal.  after  the  plan  that  is  employed  in  the  j^astroenteric 
"ifrriions  of  infniicy.  If  the  stools  are  thin,  frequent,  and  eontain 
funis,  or  are  fetid,  the  use  of  milk  shoidd  be  discontinued  for  a  time 
mihI  niir  tif  tlif  fvrf'al  waters  like  barley,  am>w-root  «»r  rirc-watcr  should 
'*■  Uml.  After  the  strnds  show  a  tendency  to  bccosne  more  ni-arly 
"f^iiil,  milk  may  he  resumed,  though  it  is  Ix^ter  to  give  it  dilnled^ 
ii«"|%nizr4l,  or  at  less  fref|uent  intervals  than  is  usual  during  health. 
^  'iiiiintily  of  tuilk  may  also  l>e  reduceil,  and  it  may  be  diluted  with 
jJain  water  or  with  one  of  the  eereal  waters.  From  five  to  six  ounces 
Illy  W  jrivcn  t'Ti'en,'  three  or  four  hours. 

"  tlie  stomach  Ls  irritable  and  food  is  retained  with  dif!iculty,  tft  if 
^"^  patient  has  no  desire  for  frnxj,  small  <piantities  of  nourishment  may 
'*pvpn  at  short  inten-flls.  In  ca.?es  where  the  patient  hit*  lieen  restless 
Y  ^h"iiM  not  lie  awakened  from  a  refreshing  sleep  because  the  time 
WlHiliiijr  bits  arrivc<i.  During  the  night  the  food  should  Ih^  given  less 
'"^"Dtlian  during  th*-  day.  When  digestion  i.-^  weak  the  fDo<l  should  be 
P^pinnizrib  Kgg-albumen  water  is  often  useful.  The  |>atient  should 
*  p^rn  frndy  i>f  plain  water. 

liiiiMer  children  the  dietetic  management  does  not  differ  esspntially 
'f"*iiithal  of  Hilutts,  The  diet  should  be  fluid  and  easy  of  digestion. 
2VI 
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Milk  which  is  clean  and  fresh  shuuld  be  the  principal  article  of  food. 
Uihitioii  or  peptonization  makra  it  more  easy  of  digestion.  Heef-jiiice, 
animal  broth.'i,  cereal  waters,  and  strained  gniels  may  also  be  reqiiiiwl 
for  some  of  theae  children. 

I  have  still  to  Jm?  convinced  that  the  genera!  u.se  of  eggs  and  other 
fiitrogenoas  or  carbohydrate  foodstuffs  i&  desirable  during  the  height 
of  typhoid  fever.  Whether  it  has  been  mere  coincidence  or  directly 
the  result  of  the  food,  nevettlicles-s,  rise  in  temperature,  a  feeling  of 
aUloininal  discomfort,  and  general  aggravation  of  the  symptoms  have 
followvd  mo-st  of  my  attempts  fit  complex  feeding. 

Alcohol  should  not  be  mJraini-stered  in  a  routine  manner.  It  jihoiilil 
be  held  in  reserve  as  a  reraetly  of  value  to  combat  ihe  etfects  of  tlie 
typhoid  toxemia,  tn  cases  of  great  prostration  with  heart  weakness, 
whiskey  or  brandy  may  l>e  given  in  20  or  '.SO  drop  dose.s  every  two  or 
three  hours,  to  chiMren  under  two  years  of  age.  In  older  children  the 
dose  may  b*;  proportionately  larger. 

Diet  during  Convaicacence.- — When  the  fever  has  fallen  to  nomml 
tlie  patient  recovers  from  the  apathetic  state  which  Ls  common  lc»  nciuly 
all  easels  of  typhoid-  fever.  He  usually  announces  the  reUirn  of  hw 
a[»[_H'tile  or  el.sc  complains  of  hunger.  It  is  a  safe  rule  to  [Histpone  the 
rcrtumplion  of  the  itiual  diet-ary  regime  until  the  seventh  or  eighth  day 
of  normal  temperature  has  elapsed.  During  these  seven  or  eight  daw 
the  okter  children  may  continue  the  use  of  the  broths,  to  which  s^nive 
cereal  like  rice  or  barley  may  be  added;  orange-juice  may  1h^  given 
during  this  time  anrl  the  strained  gruel  which  was  permitted  <luring 
the  course  of  the  fever  may  be  thickened  somewhat.  Beginning  tht 
secolid  week  of  convalescence,  aoft-lx>ile<l  egg,  milk-toa'^t,  an*l  baked 
custHnl-s  may  \fe  allowcfL  I.ifller  on,  scrap'd  beef  slightly  broi!«l; 
fariniiccous  food>^,  like  rice,  tapioca,  and  fjirina;  tender  ^wet-tbrrtwl  or 
fish,  and  iHitatt^  which  has  been  baked  and  miished  may  W  gradually 
adtlcd  to  the  diet. 

H ydroiJicrapy. — It  Ls  a  pretty  general  experience  that  children  bear 
the  cold  buth  badly;  that  is,  water  which  ha^  been  reduced  to  70°  or 
75°  !■".  In  recent  years  the  children  that  have  come  under  my  care 
have  been  given  warm  hatha  for  a  pyrexia  of  103°  F.  They  air 
placeil  in  the  tub  with  water  at  a  temperature  of  88°  to  91)°  F.  .A 
hummock  is  suspended  over  the  tub  and  when  a  child  is  placr*|  lu 
the  bath  it  reclines  comfortably  on  the  hammock.  Tubbing  is  continued 
for  Hve  or  ten  mirujtes,  in  water  between  85°  an<'l  fltl°  F.;  the  patient's 
temperature  is  usually  reduced  2*  and  the  pulse  and  respirations  fall 
accordingly.  The  children  are  constantly  rubbed  while  they  arc  in  the 
water.  This  is  a  detail  often  overlooked.  In  cases  where  the  temper- 
ature decline  was  not  satlsf actor}',  or  in  those  cases  when'  the  fever 
was  uniLsuttlly  high,  it  was  foimd  that  if  the  children  werr  left  in  the 
bath  ten  or  twelve  numitcs  a  greater  reduction  of  temperature  couKl  be 
obtained.  We  also  observed  that  the  bath-water  was  i^ised  2°  after 
the  completion  of  the  bath.  Water  that  waa  90*  F.  uhen  the  child 
watf  placed  in  it  was  raised  to  92°  F.  when  the  \>9$h  won  completed. 


In  mild  cases  sponging  ftith  tepid  water  may  be  employed  and  a 
ibuj  fib  .should  be  kft  on  the  liody  surface.  It  is  considered  that  the 
rviifdjmtiiin  rather  than  the  teitiperature  of  the  water  is  effectual  in  cool- 
ing thi'  IhhIv.  Tlic  use  of  guuiacol  externally*  for  reducing  temperature, 
is  nit  upplicahle  as  an  antipyretic  measure  among  infants  ntid  young 
rhiidri'n. 

ErpfHatiJ    and    Symptomatic    Treat7nefii.^T\\^    mortality    rate    of 

tjrpboiii  fever  has  steadily   fallen,  although   the  use  of  mwlirines  in  a 

ri>iiline  way  has  Hteadilv  ilecreasecl.     With  an  ex|>efiencf  of  200  casc-s, 

Cifrfiillv  observed  and  tabuluted,  I  rnrely  ftmud  it  neoes.sary  to  admin- 

Utrr  limgs  save  as   they   were  indicatetl   for  some  special  aymptoin. 

AntipvK'tic  dru^  of  the  coal-tar  scries  have  uo  favorable  influence  on 

ihrcoune  of  the  dl*ea^e,  and  their  use  may  be  very  well  disp)ensed  with. 

l!\tt  antiseptics r  of  which  a  large  numlw^r  have  Ikh^u  employed,  have 

nnt  K(in  a  permanent  place  in  typhoid  fever  therapy.     Thi.-^  group  of 

dnip,  whether  it  be  ealomel,  salol,  iiMline,  carlioUc  acid,  or  any  of  the 

host  of  remedies  which  have  from  time  to  time  been  advUed,  have  no 

itifliierur  on  the  duration, course,  or  mortfUity  of  the  disease.    Typhoid 

fevrri^  not  a  local  disease  of  the  intestinal  tract,  but  is  a  systemic  tli.s- 

tTiflcr,  with  bacilli  and  toxins  of  the  disease  circulating  freely  in  the 

iiUd  tttid  carriwl  tt>  the  most  remote  tissues  and  organs  of  the  I^kmIv. 

AHiL*e|>ti(.s,  to  be  cffeetual,  must    be   general,  not  local;    hence  the 

mdfiiicncy  of  intestinal  antiseptics. 

IV  viiriou-s  raeth(xls  of  jr^rum  and  ciUture  treatment  are  as  yet  of  no 
pTadii.-al  vaUie  in  the  treatment  of  the  disease.  E,  Frankel  described 
*  incthwl  of  treatment  by  deep  subcutaneous  injections  of  sterilized 
fubrts  of  typhoid  bacilli  grown  on  thymas  bouillon.  He  thought 
™i  tlic  treatm«'nt  was  etfective,  although  neither  complications  nor 
Hajftr*  were  prevented.  Rumpf  usetl  cultures  of  the  bacillus  pyo- 
^^uvus  prepared  in  a  similar  way  in  two  patients,  both  <»f  whom  died 
"^incof  pneumonia,  the  other  of  intestinal  hemorrhage. 

^^temesse*3  seniro  was  employed  in  fifty  children.  No  local  or 
pwra!  dLslurbanees  pesnlted  from  the  injeetion.  No  striking  cures 
*P^(-fTcrted  with  this  scrum. 
Ai  piwent  no  specific  typhoid  fever  serum  Is  available. 
i^f^intmi  nj  Sprrial  Stfmphmit  and  f!Vmp/icaJ?r>/M.— Headache,  as 
*'yle.  m^uires  little  special  treatment.  The  nurse  should  l>e  directed 
^WT\\  iht*  piitient  fpiiet;  an  ire-bng  maybe  applied  to  the  head.  The 
"•^littic  jjencrully  4lLsap()ears  spontaneously  at  the  end  of  the  second 
*'*it.  With  the  treatment  by  baths  they  are  rarely  severe.  Bromide 
^wNliiim  may  he  iLsed  in  persistent  cases, 

f'T  the  redtlessnes,^  of  infants  as  well  as  of  older  children,  relief  is 
'warlyalwa\-s  obtained  by  bathing  and  the  asc  of  the  ice-bag.  Bromide 
^  «diuiu/0.13  to  0.3  gin.  (2  to  5  gr.),  small  doses  of  triona!,  OM  to 
'^'^pn.  (I  to  3  gr.),  may  be  use<l  if  a  sedative  i.s  ueederl. 
/"JniKn^. — This  does  not  occur  fretjuenlly  during  the  height  of  the 
(lisetae.  It  u.sually  indicates  that  the  footl  U  disagreeing,  nnd  the  l»est 
I**!  is  to  slop  all  food  temporarily.    Small  pieces  of  ice  may  be  admin- 
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istererl,  or  at  other  times  small  flases  of  bismuth  may  be  given  intenjally. 
Teaspoonfu!  (\oscs  of  carbonated  water  or  very  hot  vvMer  are  sumie- 
times   useful. 

Most  of  the  patients  show  a  tendency  to  constipdiinn.    A  ilaily  eiienm 

of  normul  salt  sohilion  is  iiitliciiteil  iti  obstinate  eases;  inilil  soapwntis 
or  oil  iiijeodoiis  may  be  used.  The  use  f>f  ifie  lon^  reeOil  tul>e,  us  a  rulf, 
in  unueee-ssaiy.  The  small  rublHT  [xiint  of  the  fountain  synnj;!"  i.'s 
suftitneut;  a  ronmlecl  glass  point  is  preferable^  as  i(  ean  \m.'  disinfix'teil 
and  lM>iIeil.  These  patients  .should  have  one  iHJWel  movement  a 
day.  If  feeal  impaetion  (xvurs,  feee.s  mii-st  be  broken  up  and  e\tra<'teil 
bv  the  fingers  after  injections  of  sweet  oil  or  ox-gall.  Laxatives*  are 
rarely  necessary;  if  usetl  at  all,  only  the  milder  ones^  sueh  as  milk  of 
ma^ne,sia,  3.75  to  7.5  c.c.  (I  to  2  ilruins),  or  eiLstor  oil,  should  In*  useii. 
If  three  or  four  stools  ot*eur  iliirinff  the  twenty-fitur  hours,  lillle  or  iii> 
medicinal  treatment  is  ealled  fon  If  this  nnuiIxT  is  exeeetleHl,  MHiie 
mciusure  -should  Ije  eniployeil  to  control  the  diarrhea.  SulK-arlMmaie 
or  subnitratc  of  bismuth  may  Ix-  given  in  0.6  gra.  (10  gr.)  doses  to  ehil- 
dren  of  two  years  or  <*ver.  The  stools  should  be  iiispeete*!  carefully; 
if  they  eontain  nndigesteil  food  masses,  the  milk  should  Ik*  dihittHl  ur 
discontinued  temporarily.  'ranninj[^''ii  or  tannall>in  in  OJ_H>  to  t). I>i  gm. 
(1  to  'S  gr/)  doses  may  also  he  given  to  children  under  thre*'  years  of 
age-  In  obstinate  ca3e:s  small  doses  of  opium  may  \ie  re*|uirecl.  Thr 
merlicinal  treatment  of  the  diarrhea  should  not  he  earrietl  too  far; 
obstinate  constipation  sometimes  result'^j  which  may  cause  pronouiiceil 
toxemia  and  tympany. 

The  dietetic  treatment  of  iijmpaniks  is  similar  to  the  treatment  of 
diarrhea.     Warm  compresses  or  turpentine   stupes   made   by   mixing 
one  part  of  .spirits  of  turjHTiline  with  six  parts  of  swe<*t  oil  may  l»c  app1ie<i. 
The  abdomen   is  covered  with  a  thick  pie<'e  of  Bannel  which  has  Ixvn 
dip|>ed  in  hoi  water,  wrung  out,  and  when  sufficiently  eotil  appli<"il  to  iht- 
alHlomen   and  covered  with  oile<I  silk.     The  rectal  lul»c  may  l>c  used 
with  caution;  a  rectal  injection  often  brings  relief.    The  meleorism  i^- 
not   infrequently   the  result  of  a   fermentation   profes-s  in   the  bowets- 
Salol,  the  earlx>[iate  of  gnaiacol,  or  charcoal  may  be  tried  in  llicjte  rases^ 
If  severe  abdominal  pain  occurs,  the  use  of  an  opiate,  preferably  jMi 
goric,  may  be  necessary. 

Upon  the  first  occurrence  of  a  hemorrkntje  from  the  ImweLs  th 
patient  should  \w  enjoined  the  utmost  i|uict.  The  haths  should  he^ 
diseontinned  and  the  food  limited  to  the  smnllest  passible  amount- 
During  the  first  few  flays  a  few  tejusjxwjnfuls  of  cohl  milk  should  \r^ 
given  and  the  patient  may  he  perniittcil  to  svvaUow  small  pieces  of  ice. 
An  ice-bag  should  be  applied  to  the  abrlomen.  Opium  in  the  form  of 
paregoric  or  Dover's  |M)Wtler  should  be  adminislen'd  in  sutlieic-nt 
quantity  to  quiet  p'rifttalsis.  In  giving  tiny  of  the  opium  preparalicms, 
their  effect  should  Ik*  watcliciK  and  suificicnt  time  should  Iw  allowed  to 
elapse  to  judge  of  the  action  4>f  the  initial  dose  before  a  second  dose 
is  given;  0,(M)1  to  O.OOltigm.  (^^0^^^^-)"^  morphine,  coml>ined  with 
O.0O021  gm.  (gj-jj  gr.)  of  atropine  may  be  given  to  children  tliree  yean 
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Itl  A  solution  of  2  per  cent,  gelatin  may  be  admin Lstered  br  moulh  or 
S»^*  rtrlum  I(j  c-tjnlrol  hemorrlii^Je.  The  itse  of  ^latin  hypo<lermirally 
uttsa/c,  as  it  may  cause  toxi^mia,  and  it  ha.^  cau-scd  tetanus  in  u  miin- 
rof  coAPA.  Severe  hemorrhage  is  somotiiiie-s  followed  by  anrinia  or 
Ipse.  In  sucli  causes  hot  saline  eneniata  or  the  infusion  of  nornuil 
^soliiljon  under  the  skin  or  into  the  veins  is  indicateil. 
ilniTi  uvafcness  shouUI  Ih*  treateti  by  stimulanL';.  Ft  is  somi'tiimes 
liK  to  change  in  the  myoeanhum  or  to  general  prostration.  These 
L*n  are  treated  by  the  use  of  bnuHly  or  whiskey, di^italiiJ,  stropbanthus, 
>r  smcliniiie,  either  by  month  or  hypotlermjeally ;0,(X)in^i  gm.  iz^ns  \l^- ' 
of  simhnitit' may  l>e  given  three  or  four  times  daily  to  a  ehild  one  year 
[of  lip*;  O.OIO  c,e.  to  0.12  c,c.  I  j  to  2  uiin.)  of  tincture  of  stn*phanthna  or 
l«iiplali.s  hi  llie  usual  dose  for  a  one-yfar-tiUI  cliilt].  When  eollap.se 
IcRtiirs, fiitroglvcerin  is  indicated.  For  n  ehild  one  veur  old  the  dose  is 
,U.tlll)(r2f;  lu  ollXMlia  ^].  (^^^  to  ^Is  gr.). 

Parvlifh  sliouid  be  treated  by  the  appheation  of  on  iee-bog  to  the 
»V"llrn  ghunf.     If  Hnetuation  occurs  it  should  be  inrised.     Furunrles 
boulil  k'  Ire4ite<l  by  inei^iion, 

I'ulmonary  (^amplications,  as  bronehiti.s  and  pmnmionia,  and  abn 
iH'imtLs  and  joint  aJfeetions  should  be  treatec]  on  the  lines  whi<'h  are 
inilirulwl  m  th<-se  ^lisorders. 

If  the  attemlin^  pfiysit^ian  Kus^>ert,s  that  perforation  is  threatening, 
w  if  it  has  actually  o<Turrt'd»  the  cjuse  is  distiuctty  a  snrtiii-al  one  and 
">[ifr;irivc  prtx-edure  slinuU!  Ih-  instituted  if  the  diagnasis  is  reasonably 
"■nuin  ami  the  eondilton  of  the  patient  permits. 


MALARIA. 


By  JOHN  RUHFIAH,  M.D, 

Maljuia  is  an  infeetiou-s  di.seasr  caused  by  the  hemaeytozoon  de* 
*crib«]  hy  Laveran.  It  is  cliaracterizetl  by  paroxysms  of  intcnnittent 
"'verdf  a  <|notidian.  lertiai],  ur  (|Uartan  type.  In  otfier  vusvs  there  is 
"  ^"fiiittent  fever.  There  umy  Ih*  rapidly  fjital  or  pernictoiL'^  forms  or 
"*rf'miiy  Ix-  a  r'achivtie  condition  with  anemia  and  an  enlarged  spk-en, 

^liology. — Owing  to  a  Iwtter  understandinK  of  malaria  and  its  causes, 
^^i  In  the  draihit^  of  marsh  lamb  *he  disease  r.s  betoiiiino;  less  and 
™frr(]ueul  in  civilised  conntries,  A  transmitted  immunity  has  been 
^nlwl  as  iesMcniiij^  its  pifvalcnce. 

tnihLs  country  the  disease  is  foim<]  in  a  number  of  jilaces.  In  many 
j^^itii-s  along  the  Atlantic  ctja^t  and  throughout  the  Soutlieni  states 
f^Wwen  with  eomparutive  frequency,  but  iti  the  Nortbwe.sl  and  West 
f&*w  im-  mort^  unusual  In  the  tropics  it  is  most  fmjuent  in  spring 
*'"!  fall,  while  in  summer  and  winter  there  is  but  little.  In  the  tem- 
l*f«lf  climates  a  few  eases  may  be  seen  in  spring,  but  the  majority  are 
*^^-^\  in  AujEjust,  September,  and  October,  and  even  in  November. 

"pgrix's  are  supposed  to  be  less  susceptible  than  the  white  races. 
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It  is  undoubtedly  true  that  the  disease  may  be  contracted  in  tUero, 
when  the  mother  [uus  the  disease  in  a  severe  form.  This  b  usually, 
howi^vtT,  ji  very  rare  oceurreiice. 

Mode  of  Infection. — The  ordinary  mode  of  infection  h  ihnnigh  ibe 
bite  uf  a  eertain  genus  ^anopheles)  of  mosquito,  which  aets  as  the  inter- 
mediate hoJit  for  the  malaria  parasite.  So  far  the  parasite  has  been 
fouiul  only  in  these  mosquitoes  and  in  man. 

The  Piirafsiic. — The  partiaite  is  a  hemaeytozoon,  or  a  parasite  which 
aftaeks  the  red  h]«M>d  eelLs.  There  are  a  numl»?r  of  different  hema- 
c^lozoa  found  both  in  man  and  in  animals. 

The  hemueytozouri  of  malaria  was  first  discoverei:]  hy  Tjiveraii  in 
IKSO;  .subser|uently  it  was  de-srrihe<l  verj'  accurately  by  CVlli  aJid  Matx'hi- 
afava;  then  (iolgi  noted  that  the  fever  ami  the  .segraentatitm  ocvurn^d 
at  the  same  time.  In  this  country  the  organism  has  been  tliorouyhly 
studied  by  Oslerj  Thayer,  and  many  others.  Manson  furmuhitetl  il»e 
the^^^y  that  the  infection  was  due  to  the  mosquito,  and  Itoss  demou- 
strnted  the  development  of  the  parasite  In  the  body  of  the  intermediate 
h()fit  (raosfjuito).  The  dbease  was  produced  in  young  Manson  by 
leltinjf  infected  mustpiitues  bite  him. 

There  are  three  ft^rms  of  the  parasite  known — the  tertiary  cjuartan, 
and  the  cstivoautuninal. 

i.  The  tertian  parasite  completes  its  cycle  of  development  in  the 
human  body  in  forty-eight  hours.  When  fir^t  uotioeii  it  U  a  yinulU 
oval  or  irrejrular-sliaped  mass,  without  any  pigment,  In  the  centre  of 
a  red  blood  cell.  This  i.s  about  2/i  in  diameter.  (A  red  bkxxl  ci*l|  is 
about  7fi  in  diameter.)  It  looks  very  much  like  the  spore  form^  seen 
during  the  eliill,  anil  the  parasite  looks  as  if  it  were  covered  by  (>art^ 
of  tiie  red  cell.  Thi.'i  develops  rapidly  and  in  a  few  hours  pigineut  inuy 
be  seen.  ThiH  is  fine,  granular,  and  brown  in  color.  The  pigment  h 
arranged  about  the  periphery  of  the  parasite  nnd  there  Is  a  elenr  areOp 
piirtly  transparent  and  partly  milky  white  which  contains  no  pigment. 
There  is  distinct  ameboirl  mavement,  jirotrusiotis  Ijeing  put  forth  and. 
then  wididrawn.  As  ilevclopment  goes  on  the  red  bloo^I  cells  itjn— 
taining  the  parasite  seem  larger  than  the  others  and  the  <x»lor  if* 
paler,  as  if  the  hemoglobin  Inid  l>cen  absorlxNrl.  The  pigment  in  tht*- 
pjira-^ite  increases.  Just  before  the  chill  the  parasite  fills  the  [ih^c 
of  tfie  red  blooil  cell.  The  pigment  Ix^onies  grouped  iti  the  c*!itr(r 
of  the  parasite  and  the  protoplasm  splits  from  the  centre  lo  the- 
periphery  into  from  fifteen  lo  twenty  segments,  the  lines  of  fission  lieing" 
like  spokes  of  a  wheel.  These  segments  arc  the  so-called  spore  fonn** 
and  they  enter  the  reil  blooil  cells  and  go  through  another  evele  of 
development.  Some  of  the  full-grown  parasites  <lo  not  segment,  but 
remain  with  actively  moving  pigment  granulea.  These  are  the  so-<^Uc<i 
garaeloe^'tes  or  se.\uatly  dilTercntiatefl  parasites. 

2,  The  quartan  parasite  is  quite  rare  in  the  United  Slates.  It  t&ketf 
seventy-two  hours  to  complete  its  cycle  of  development  in  its  hast  ami. 
hence,  the  chill  and  fever  are  seen  on  every  fourth  day.  'I^he  earlv 
atages  are  like  the  tertian.    The  granules  are  larger  and  darker,  however,  i 


1 


MALARIA 


455 


\htre  is  not  so  ranch  movement,     Bv  the  thin!  day  the  panisite  is 
llv  quite  still  iiml  ihe  pigraeivt  at  the  periphtTy.     The  veil  hlootl 
w  uf  a  (lark  vello wish-green  c>r  brassy  color.      On  the  fourth  tlay 
pijE^mcnt  moves  toward  the  centre  and  Ls  seen  in   radiating  lines 
give  the  parasite  a  rosette  appearance.      The  parasite  sc<!;nieiits 
nin  fmrn  sis  trj  twelve  spore  fonas.     There  are  .some  which  do  not 
t'j^erit  (ganietocytRi)  a,s  in  the  tertian  farm, 

3.  Tbe  cstlvoauiumnal  para-^ite   is  the  parasite  of  the  more  irre^fiilar 

fetfis.    Its  rycle  prohably  takes  twenty-four  to  forty-eight  hours,  an(i 

■iter  a  week  there  are  seen  curious  cnjseenlic  forms.     The  parasite  Ls 

SttialliT  than  the  preceiling,  being  about  half  the  size  of  the  rod  blooci 

<tII.  There  is  but  little  pigment.     U.sually  then*  are  seen  small  hyaline 

bniiies  with  one  or  two  pigment  granules  near  the   periphery-     The 

Uter  stages   of   development   must   be  studied   in   the   internal   rireu- 

htion,  i^i  in  the  blood  of  the  spleen.     The  eorpuselcs  containing  the 

parjt!>iu*  :«hrink   and    are   of   a  distinct  yellowLsh-grcen   color.      After 

about  a  week  large,  oval   or  crescentic  forma  are  seen.     These  have 

I«^ient  in    the  centre  and   often    have  the  remains  of    a  red   hlootl 

nihering  to  them.     They  are  the  sexually  differentiated  forms  or 

:ytes- 

Tdc  gametocytes  of  all  the  forms  do  not  develop  any  further  in  the 

bimian  liEuod,  but  they  do  upon  the  slide  or  in  the  intcrmetliate  host, 

Tlic  male  pantsite  gives  off  fiagellie  which  enter  the  bi:)dy  *>f  the  female. 

If  ihls  oi-eurs  in  the  stomach  of  a  mastpiito  the  fecundated  parasite 

niters  the  wall   of  the  stomach   and   undergoes   Fnrther  development, 

'IVoilays  after*  the  mosquito  has  liitten  the  person  whose  blood  contains 

'Iw  malaria  parasite,  small  refrai^-tive  l>f3<lie.s  may  he  seen  in  the  wall 

"f  the  stomach  of  tlic  mosquito.    In  alxjut  a  week  these  liuve  develop*^fl, 

l*»'oine  striated,  and  burst  into  myriads  of  spindle-shaped  sporowiids. 

HitSf  ^'t   into   the   poisonous  salivary  glands  of  the  mosquito   and, 

•soaping  by  the  duets,  infect  the  individujtl  bitten.     On  entering  the 

''I<mI  (if  the  host  these  spf»rozoids  devehjp  into  young  parasites. 

AiiSlatR*!,  die  genus  of  mosquito  which  acts  a.s  intermediate  host  is  the 
utmphfles,  of  which  numerous  5(>eeies  have  been  ilescrilwd.  The  coin- 
•iitiR  Ifi-mis  of  mosfpiito  is  the  culex.  Tbe  twii  are  easily  disiiuguishcd, 
r'fiPaifdpheh's  has  twu  large  palpi,  one  on  either  side  of  the  proboscis, 
lln!  wiags  an*  mottled.  When  on  the  wall  or  ceiling  the  body  is 
'"diiictJ  away  from  the  wall  at  an  angle  of  forty-five  degrees  or  more, 
^f  hftrmle.'w  culex  has  small  palpi,  no  spots  on  the  wings  beyond  the 
^^ii'Mind  the  body  h  pandlel  to  the  wall  and  usually  the  two  posterior 
'^  arv  crossed  over  the  back.  The  culex  is  eonmion  in  the  city,  while 
^"*^  wuipheles  is  found  in  the  country. 

^tbotogy. — Malaria  xa  rarely  fatal  in  infants  and  chihiren  in  this 
■^litry.  The  fatal  eases  are  the  so-called  pernicious  forms.  The 
^na  it!  malaria  cacliexia  are  sometimes  seen  when  the  child  dies  of 
"mif  intercurrent  affection.  The  changes  are  much  the  same  as  in 
In  the  pernicious  forms  there  is  enlargement  of  the  spleen 
The  blcKKl  corpuscles  are  destroyed  and  the  serum  of  the 
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blt^fHl  may  be  tinged  with  hf^raogloUin.     In  the  chronic  rases  tKei 
pigmentution  of  the  spleen  and  liver  anti  of  many  other  tissues, 
the  brain  and  kidneys.    Nepliritis  may  be  found  occasionally. 
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Symptomatology. — The  younger  the  child  the  more  apt  is  the  diseai^^^  *** 
bt*  irregular  ni  its  foriii-s.  After  five  or  six  years  of  a^  the  adult  type  of  *"^ 
disease  is  met  with.  If  the  infection  Ls  with  the  tertian  ty|>e  of  oi^am  **"** 
the  pani«y>fin  eomej^  nn  every  otiier  day  (Fig.  9S).  If,  as  mast  u^n  .^iHy 
happens  in  young  clnldrent  there  i.s  a  double  infecliim  with  tlif  trr*'  ^^^ 
opganlsm-Sj  and  tliey  mature  on  alternate  days,  tlie  paroxysn*  will  t-c  "»■*""' 
every  day,  the  so-called  quotidian    fever  (Fig.  99).      If  the  quar — 1»*" 
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orgnnism  i.s  foimfl  the  paroxysm  will  eome  every  fourth  day.  In  I 
rountry  (he  quarttui  parasite  is  so  rare  as  to  \te  practically  dtirepml 
If  the  infection  is  with  the  estivoautumnal  pani>iite  there  may  br 
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/nte^nnittent  fever  of  a  daily  or  of  an  irregular  form,  or  there  may  be  a 

retnittcnt  fever,  the  temperature  going  up  and  down,  but  seldom  if 

ever  reaching  normal  (Figs.  100  and  101).    This  may  be  mistaken  for 

iyj^*^***^  or  ^^y  go  under  the  name  of  bilious  fever  or  typhomalarial 

fox-^r  or  under  some  local  designation.     In  the   pernicious  form  of 

i£K£t.I«iria  the  parasite  found  is  of  the  estivoautumnal  type. 


Fig.  100 


Fig  101 
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Temperature  charts  of  estivoautumnal  type  of  malaria. 


«*/f  Malarial  Paroxysm. — Tn  older  children  the  paroxysm  rc.sembles 

"•^    sdult  type.    '^Fhe  chiUl  may  have  been  fc<'Iing  <|uite  well  previously, 

^^    **iay  have  been  complaining  of  not  feeling  as  well  as  usual.     The 

**5**-tk  starts  with  a  chill,  which,  in  younger  children,  may  be  replaced 

'^tH  a  convulsion.    Tliis  may  l)e  preceded  by  stretching  and  yawning, 

^^•^   it  Ls  not  uncommon  to  have  an  attack  of  vomiting  at  the  outset 

'^^  even  several  loose  bowel  movements.    The  child  complains  of  feeling 
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roUl  aii<l  looks  blue  and  peaked.  There  may  be  shaking  even  i>f  a  : 
r(>rni.  The  chiki  wishes  to  be  covered  up  in  bet).  The  hands  and 
iire  cold,  the  naila  uiid  lipis  blue,  anfl  cyanrK^is  n^ay  be  very  marked. 
The  teiTijxTatiire,  especiiilly  if  tiiken  bv  the  rertmn,  i.s  elevatecj.  'ITiLs 
{•old  stage  lasts  from  a  few  iniiuitfH  to  an  hour  anil  then  there  U  a  stage 
of  high  fever,  the  feeling  of  told  fpvinjy  way  to  one  of  heat,  and  the 
f'hild,  while  Htill  fechng  badly,  does  not  complain  as  mueh  as  lM*f«rr. 
Tbi're  is  usually  intense  thirst  and  heailaehe.  The  teni(x'ruture  U  ' 
about  104°  or  ]i)^°  F*.,  but  may  even  po  ulM>ve  that.  After  from  hnif 
an  iioii!"  to  four  or  Hve  hours  of  high  temperature  the  fever  break-i. 
There  may  l>e  a  profuse  sweat,  but  this  is  not  as  eominon  in  elitldrett 
as  in  adult**.  The  temperature  drops  to  normal  or  lielow*  Tlie  child 
hiels  weiik.  but  after  a  .short  tinie  feels  abtjiut  as  well  iia  usual. 

Under  five  years  of  a^  the  attaekii  are  not  so  typical.     'J'he  chill  may 
l>e  entirely  replaced  by  a  convulsion,  by  an  attack  of  yawning  or  stretch- 
ing, or  by  an  attack  of  vomiting  or  of  diarrhea.    There  may  l>e  simply 
an  attack  of  cyanosis  without  anything  else  of  iMite.    'ITie  lips  and  nails 
may   be  blue  and  the  hands  and  feet  cold.     The   expression    may  l»e 
noticeable,  the  fac-e  being  pinche<|  and  the  eye-s  sunken.     The  teni|wra- 
ture  if  taken  is  found  la  l>e  high.      In  some  the  chill  may  l»e  n-placeiL 
by  a  eold  nose  or  ^ome  ^uch  trifling  »ymptom»  and  in  many  there  i» 
nothing  definite  note<l.     In  young  infants  the  fever  hi  quotidian  and  thbsi 
is  usually  due  toadoul>le  infection  with  a  tertian  parasite,  atthuugh  thr^ 
estivoantumnal  may  be  foutul.     A  single  infection  with  a  tertian  para-^ 
site  is  not  so  common. 

Of  greater  importance,  as  they  are  more  apt  to  be  misinterpreted 
are  the  irregular  fortivi.     The  child  may  have  no  paroxA'sm  at  all  ant 
the  fever  mav  be  of  a  very  irregular  tv^]>e,  so  that  the  diagnosis  will  jiav 
to  be  made  ujHjn  other  things.     The  fever  tnay  Ik*  intermittent  in  tv(. 
going  up  and  down  at  irregular  intervals,  and  it  may  l)e  ovei 
unli'sa  the  temperature  Ls  being  taken  at  short  perio<ls.     I  have? 
children  whose  morning  and  evening  chart  did  not  show  an\-thing,  bn 
in  whom  fever  of  an  irr^-gnlar  type  was  revealed  by  a  two-hour 
four-hour  chart.    Even  a  foup-hiiur  chart  may  not  indicate  it,    Ai^otl 
form  which  is  apt  to  Ih'  mistaken  for  typhoid  Is  the  remittent  type. 
this  the  child   has  a  continuous  fever,  the  temix-ratvire  going  up 
down,  but  seldom   if  ever  touching  normal.     There  are  also  suba 
funns  in  which  the  child   is  never  verj'  sick,  but  is  more  or  less  listlj 
well  one  day  and  sick  the  next,  sallow  and  anemic^  and»  as  in  allj 
other  forms,  with  an  enlai^d  spleen. 

If  the  disease  is  untreated  it  apparently  gets  well  of  its  own  ac 
after  several  weeks  or  more,  to  recur  at  some  future  time,  or  it  ti 
the  child  with  the  subacute  form  or  with  a  condition  known  a.s  a  mi 
cat*hcxia.    Uejwated  attacks  of  the  disease  will  produce  the  cachej 

Malaria  Cachcj^ia. — These  cases  may  be  mistaken  for  some  fci 
anemia  and  the  real  cause  l>e  overlooked.     There  is  a  se\"ere  gra* 
seconilary  anemia.    The  child  is  pale,  sallow,  and  the  skin  has  a 
yellowish  tint.     The  eyes  are  sunken  and  the  facial  expressit 
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5ne.  The  tongue  is  t-oated  and  the  appetite  is  lost.  There  is  liable 
to  V>e  an  iudi^^tion  with  Jiltacks  of  vomiting.  Con.stipatiuii  ia  the  rule, 
but  there  may  be  diarrhea.  The  spleen  is  lar^e  and  hard.  In  some 
instanees  the  .spleen  may  l>e  enormoLi.sly  enlarged;  the  liver  may  also 
l«*  enlarged.  There  Is  slight  edema  about  the  feet  and  ankles.  There 
IS  a  lendeney  to  hemorrhage.     The  urine  may  contain  blood. 

l\-nnrmius  Malaria. — This  is  rare  in  children  in  this  country.  The 
altaek  generally  starts  with  vomiting,  a  convulsion,  and  high  fever. 
Ill  some  instances  the  eonviilsion.s  continue  or  the  child  Ijeeoines  coma- 
lostv  Cases  have  lieeD  reported  where  the  coma  came  on  with  each 
^ftiroxysin  and  disap^x-areii  when  it  was  over.  The  diagno.sisis  l>v  lilooti 
e.naniiiiatiun,  and  unless  treated  with  subcutaneous  or  intravenous  injec- 
tions of  quinine  death  oeeurs. 

Asaociatcd  and  Complicaiing  Condiiiomt. — The  enhirgenient  of  the 

spleen  is  one  of  the  mt>st  noteworthy.     1   have  never  seen  a  ca.se  of 

niJilaria  in  a  child  where  the  spleen  could  not  be  palpated.    The  spleen 

■•if^HLs  to  get  large  during  the  paroxysm  and  may  be  felt  just  below  the 

wj»rgin  of  the  rib.i.     Usually  it  is  constantly  enlargetl.     In  the  chronic 

'ornw  the  spleen  may  reach  an  enormon.'?  size  and  Ik*  nustaken  for  some 

otnirr  condition.     Unless  very  chronic  the  spleen  returuM  to  normal  or 

nearly  noniTtd  siise  when  the  child  is  treateil  with  iininine,     In  the  verj- 

mr^i^  spleens  the  size  is  greatly  diminisheil,  but  treatrnfut  will  not 

'^'**-i-*ie  it  to  return  to  the  normal  size.    It  is  surprising  how  rapidly  the 

^m  *pto*"n  may  liiminish  in  size  under  quinine. 

^        -Anemia  is  marked  owing  to  the  destruction  of  the  red  blood  rella. 
^  *i«^re  is  a  slight  hematogenous  jaimdice  when   the  disease  Ls  severe 

»****     "v^'here  il  has  persisted  any  length  of  time.     Leukocytosis  h  rare  in 
'^^-lairia. 
I^'Ierpes  Ls  frequently  seen  about  the  lijxs.     Coryza  is  not  unconnnon 
**^<l    caseii  have  l>een  ob^en'ed  where  a  coryza  iiuiy  take  the  place  ai  the 

»''"^<*nt.    Bronchitis  is  frtH|uently  seen  In  malaria.    Pneumonia  of  malarial 
'^jyrin  was  formerly  described,  but  probably  is  merely  a  complicating 
J**"*X'tion.     \Vliat  does  occur  in  children  is  a  severe  congestion  of  the 
^^™*'~*jt»s  which  gives  marked  signs.     This  may  i>e  limited  to  one  lobe  and 
^B***    >TiLstaken  for  a  beginning  pneumonia.     It  clears  up  cntirelv  iiv  a  dav 

K-*^Jhuminuria   may   l>e  met  with   ami   occasionally  nephritis.     The 
^^■^**iach  and  intestines  are  usually  more  or  leSvS  irritable.     Vomiting  is 
-**-**i|y  excitetl  and  diarrhea  not  infrequent.    In  chronic  rnelaria  there  is 
1*^     to  be  constipation. 
I      -^  mong  other  symptoms  that  may  beoljserved  are  headache  and  drowsi- 
f?*^*^^.     Neuralgia  is  ircf^uently  seen.     Multiple  neuritis  of  malarial  t»rigin 
^■^    l)epn  deseril>ed,  as  has  also  .spasmodic  torticollis. 

V>U^<iai«. — This  is  best  made  by  an  exauuTiation  of  the  blood.    Both 

^^^h  and  stained  specimens  should  be  studiei].    It  requires  considerable 

Y^'^^'tice  to  became  exjiert  in  the  diagnosis  of  malaria  fr*»tn  blood  slides. 

*'    malaria  is  siispecled  repeated  examination  should  be  made.     I  have 

^■^'n   tlie    organism    found  after    (wenty    or    thirty    trials.     Quinine 


4fi0 


INFECTIOUS   DISEASES 


sliould  not  be  fjiven  if  the  blood  is  to  lie  esaminetl,  foi 
to  drive  the  panusite  mil  of  (lie  jxriplierid  rirt-ubtioti.  In  the  sv 
ciLst*s  thr  or;janisni  is  usnally  fontul  on  tht*  first  examination.  Qui! 
should,  however,  not  l>c  withheld  for  any  U-ngth  of  tiine  in  any  sC 
ease  if  there  is  good  reason  to  .suspect  malaria.  A  fever  which  yi 
prtJinptly  to  quinine  ts  probably  malaria.  A  fever  which  d*H?s  not 'i 
jvriJinptly  tn  <|uiriine  is  something  ebe. 

Frijm  typhoid  fever  the  Widiil  agglutination  test  is  of  value. 

In  ^*nerid  it  may  1m?  said  that  the  <liagnosi.s  of  malaria  mjiy  lie 
p<^te«l  from  what  has  been  said  of  the  paroxysm,  the  fever,  the  ane 
the  enlai'rjed  splei'n.and  the  eaehexia. 

If  the  spleen  I'litnmt  he  felt  in  ii  ehiUl  some  other  explanation  of 
feviT  sfmnlil  be  sought  for. 

Treatment.  Propht^lactic. — Mueh  ean  be  done  in  malarious  dLst 
in  doing  away  with  niusquitoes  and  in  proteeting  ehiUlren  from  i 
bites.  Drainage  of  marsh  lands  and  the  use  of  jjetrolenm  on  tlie  hr 
iriy  places  are  Ixith  efficient,  Si'ret*ns  in  the  windctws  and  dooi 
hoiise,s  or  ni(i,'S(]uito  nets  over  the  child's  crib  .sliould  be  Used.  If 
of-doors  at  night  the  face  should  Ik*  covere4l  with  a  veil  and  the  hi 
with  gloves.  Oil  of  pennyroyal,  turpentine,  and  similar  prepural 
may  be  nsi^l  to  kei'p  olf  tnosiiuitoes. 

Tfifrofk-utic—Thv  uumagement  of  a  case  of  malaria  h  along  gci 
lines,  l^tiriu^  the  eliill  warmth  inav  he  snppliei!  or  a  hot  bath  iniiv 
relief.  During  the  fever  spfjnging  with  eixil  or  tepid  water,  or  a 
pack  and  an  iee-eap  to  the  heati  may  l>e  used.  The  ei^nvul.sion  sc 
times  Hcen  sliould  he  Ireateil  syniptomatieaMy,  The  s|>eciHe  treate 
is  the  administration  of  ([ninirie.  The  dose  sbnnhl  \^  rclatii^ely  la 
than  that  for  adults.  Children*  :l^  a  rnle,  bear  quinine  very  well.  Sc 
times  it  may  ujiset  tiie  stoma4'h  and  in  oUler  children  it  may  ci 
tinnitus.  For  very  young  infants  tlie  sulphate  of  quinine  may  Iw  g 
in  O.IKS  gm,  {\  gr.)  doses  ever)'  thn^e  houiv.  At  a  year  of  age  i 
gin,  (1  j^r.)  maybe  given  every  two  or  three  hours,  and  at  twoy 
IJ.Ki  gm.  {2  gr.)  may  \w  given.  A  child  of  six  or  over  may  I*  g 
much  larger  doses.  TIil-  plan  of  giving  a  lar^'  dose  several  hour^fk 
the  expected  paroxysm  is  not  of  much  use  in  young  children,  iH 
likely  to  disturb  the  stomach.  If  even  the  smaller  doSK*  at  ^ 
inter^'als  rm^isc  vomiting  it  may  be  given  on  an  empty  stomach,  i 
ui^ht,  and  itien  omitted  during  the  day  while  the  child  is  taking  f 
If  it  is  persistently  vomite^l  twice  the  onlinury  doses  may  Im'  given 
n*etnm,  either  in  suUition  or  suppository,  or  it  may  l>e  given  jwirth 
mouth  and  partly  by  rectum.  In  pernicious  eases,  fortuiuitely  rar 
children  in  this  country,  anil  in  severe  eases  where  <jutuine  eunno 
retained  eithcT  by  mouth  or  rectum,  it  luay  l>e  given  subcutjiiietJi 
This  shouhl  never  Im'  done  except  when  absolutely  neei'ssary,  u 
causes  a  great  amount  of  local  irritation  and  may  eau.se  slougliinj 
rilis4'esse.s.     The  strictest  aseptic  precautions  should  be  used. 

The  f|uinitie  should  l>e  kept  up  until  the  paroKystrts  cease  and 
temperature  reaches  nonnal.  whicli  it  usually  does  promptly.     Afterl 
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smaller  dosrs  in  the  most  jjalatablf  form  shonhl  Ik*  aiJministcrrt]  i'ur 
sovt^Mil  ilays  or  a  vwuk. 

Ill  si'vi.'n-  viisfs  It  is  tiot  woll  to  trust  ((»  nny  nf  tlit-  viirtoiis  (a.sU'U'ss 
siilK'^fitulcs,  but  to  list' tJiK'of  tlu'  suits  of  IIk'  alkuloiii,  its  tin-  siilplifitt*  or 
the  liLsulplinte,  For  okltr  rhildreri  cap-sult's  may  Uc  used.  Pills  should 
not  Im' given.  For  younger  children  iho  bisulpliutc^  which  is  sululjlr  rn 
ulioiit  (rn  parts  of  wattT,  may  lie  iiseii.  'Vhv  ttistv.  is  lM\st  dis^llif^i-HJ  Itv 
ii.-^iTi^'  eli\ir  ;;lyryrrlii/ji'  or  tin.'  rlixirtTiodit-tyi  jiroiiiaticiim  (ycrltasanlaj, 
t\tv  syru]>  of  oranj^'  or  tint- synip  of  .sar^^aparilla.  Tlif  .suipfuitc  may  Ik- 
siisp*'n(liHl  ill  any  of  the  nliovo  just  lurfoit'  ^iviiijj  tin*  tlose.  If  it  stands 
it  Will  partially  diss4»tvi'  and  cause  a  vvsy  httlvT  iiiixtiirt^ 

Por  infant-i  the  plniii  solution  of  liisulpliaU'  and  waliT  iisually  answers 
lM«st  iMul  is  less  apt  to  upset  tlu-  stuimu-l*.  In  less  scvi-ri-  cast's  and  U^r 
use  after  an  attack  the  less  etfeetive  bitt  mciR'  palatable  forms  may  be 
r«?<'»»innu'iided.  There  are  3yrn|is  of  cinchona,  alkaloids,  or  so-called 
lasttdcss  (piinine.  The  close  varies  with  prepanitinn;  usually  a  tca- 
spc**>nful  reprfseuLs  (113  gm.  (2  pr,)  sus(x-]idfd  in  syrup.  Hui)niiiine, 
ibiso  same  as  the  sulphate,  is  tiustcless  and  only  slijulitly  soluble  in  wat*"r; 
taiiiiatt*  of  ([luninc,  dose  U.Oti  to  0.0  ^m,  (I  to  b'>  gr.),  insohibje  and 
ta-sft'Uss,  generally  given  in  chocolate  tablet*,  which  usually  contain 
O.tMi  ^n.  n   gr.). 

I^Vir  rectal  nse  the  bisiilpliiite  or  the  sulphate  may  be  made  more 
Sf>Uibli'  by  n»eans  of  tartaric  acid;  O.lfi  pn.  (2!  ^r.)  of  the  acid 
*f«-  useil  for  each  0.9  pm.  (b'l  ^r.)  of  ((uinine.  This  ijissolved  in 
2  l«-as|X)onfids  of  water  anti  the  proper  amount  rtrlfUf.!  to  barley-prnel  is 
Ku-fn  iis  a  lii^h  r».'cta!  injoi'tion.  Rectal  injections  cannot  be  uscil  very 
oitf  11^  iin  ||]t>  rcctutn  iH^omes  very  irritable.  They  slionhl  ordinarily 
rmi  }^  tried  oftcTier  than  every  six  hours.  Siipjiositories  of  qiiinnie  may 
**•■  Usi^l.  Tilt*  hydrochloratc  or  other  salt  may  l>e  mixed  with  ctM-oa- 
"Ultf-r;  3  drachms  of  cocoa-butter  will  make  12  infant-sizefl  supposi- 
•orifs. 

I"^«)r  hypcMlermic  use  the  following  l.s  the  formula  of  Baeelli,  who  also 
***'^i  in  mends  thus  for  intravenous  injection: 

P— UaialD    blmurUt,        ...,,,.      im  gai.  (rt.  xr) 

ftwllichlorldl.      . 0.06    •■  (erj). 

A.|.  deatll.     .,..,,...   lO.W)  cc-  (Siteil.-M 

If  this  is  not  at  hand  the  following  may  lie  substitute^l: 

Jl— Qnliiln   hliiiil(il;iiit.        _,_....      l.lKJgtn.  (gf.  xV). 

Acid- tflrtaric ,      .    « 15  '■  {jit.  am. 

Aq.disUI.     ........        ,     UJ.UO  cc.  (sllH).— M. 

Aftf^r  an  attack  of  malarta  the  child  should  be  built  up  by  use  of 
bui  ic's.  Iron,  rpiinine  and  strychnine  are  the  best.  Arsenic  may  be  given 
*'*    small  doses,  with  i^jotl  r*\sult.     In  the  ehroniie  ca-ses  or  where  there 

*'^'  ei)n.stan(ly  reeurrinif  attacks  a  change  to  a  clear,  invigorating  climate 

^">U  do  more  than  drugs. 
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EPIDEHIO  CEKEBBOSFINAL  MENIHaiTIB. 


Bt  d,  J.  McCarthy,  m.d. 

This  form  of  meningitis  is  due  to  a  specific  toIfTo-organLsm — the 
diplocofcits  intraoelkilaria  meningitidii;.  It  ot-eurs  in  epidemic's,  hut 
sporudJL'  cases  iim!  lot-aliJipd  epidemicSj  especially  among  children,  are 
not  infrequent,  Childnni  are  tnnre  susceptible  than  a<IuUs.  The  effett 
of  overexertion,  excessive  heat*  and  bad  hygienic  surroundings  are 
important  factors.  The  dbcase  Ls  not  re/jjanjed  as  directly  coutjL^ous, 
ami  is  preventeti  ia  hospKab  hy  simple  antiseptic  precautions  on  tlic  part 
of  nurses  and  doctors.  Sporadic  cases  are  not  infrequently  met  with  in 
lai^  cities,  and  may  occur  iu  institutions  for  children  with  little  tendency, 
ap])arcntly,  to  the  production  of  an  cpideniic.  Fpidemics  have  bern 
more  frequently  met  with  in  the  countrj'  tlian  in  cities. 

Pathology.— The  cause  of  the  4lisea.se  Ls  an  encapsulated  diplctcoccus, 
easily  stainetl  hy  methylene  blue,  and  found  within  the  potynuclcar 
leukocytes,  although  it  may  be  free  in  the  ecrebrtjsplnal  fluid,  lii 
its  morphological  characteristics  it  resembles  the  gijnococcus.  'ITir 
hrain  and  spinal  corti  are  both  afTectcd  by  the  inflammatory  process. 
In  cases  running  a  very  rapifl  course  the  brain  and  spinal  conj  arc  very 
red.  due  to  intense  congestion.  If  the  process  lasts  any  length  of  time, 
a  thicks  pitssy  exudate  forms  at  the  base  of  the  brain;  in  other  ca^rs 
the  exudate  Is  of  a  mon'  fluid  character  and  c*>vers  the  encire  brain  and 
spinal  conl.  In  the  spinal  canal,  the  lower  portions  of  the  coptl,  and 
especially  the  posterior  surfai*e,  are  more  intensely  affecte<i.  In  chronic 
cases  the  exudate  liecome.s  org;anized  and  results  in  htcalized  thickening 
of  the  cerebral  meninges,  with  involvement  of  the  eranial  nervt-s. 

The  purulent  pr*K-cs.s  is  not  onlyltK-aliued  to  the  meninges*  but  r>xtf*n«Ls 
into  the  brain  substance  with  the  profliRtion  of  areas  fif  hemorrhagic 
inflammation  and  miliary  abscess  formation.  The  microscopic  exami- 
nation does  not  differ  essentially  from  that  seen  in  other  [)urulcnl 
inflammatory  processes;  the  diplococcus  Is,  however,  fotinc!  Iwth  in  the 
exudate  of  the  brain  auil  of  the  spinal  cord.  The  diplococcus  mav  br 
found  in  the  nasal  or  conjunctival  secretion,  and  it  has  been  assumed 
that  infection  takes  place  in  this  way.  A  pneumonia  may  complicate 
the  thsease  and  may  be  ilue  to  the  pneumococcus  or  the  diplococcus 
intracellularis;  (he  ctmiplicating  pneumonia  may  l)e  cither  a  rroujwais 
pneumonia  or  more  frequently  in  children  a  bronchopneumonia.  I^cu- 
koc\^:osis  is  always  present  in  this  form  of  meningitis. 

Symptom*. — The  symptoms  usually  develop  suctdenly  with  vomiting, 
a  chill  or  convulsion  and  high  temperature.  The  fever  runt;  as  high  as 
104"  to  !05^  F.,  the  pulse  is  full  and  rapid,  respirBti4m  is  increased,  and 
the  child  is  very  sick.  There  Ls  e^ndence  of  intense  headache,  pains 
along  the  spine  ami  in  the  back,  with  persistent  projectile  vumitiiig. 
In   the   begitining   the  restlessness  and  irritability  are  accentuated  bv 
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jyT>^fsensitiveness  to  light  and  sound.     In  two  or  three  i\&ys  these 
svianptoms  progressively  increase  until   the  child   becorae.s   stuporous 

eLtid     then  unconscious.     A  delirium  vety  often  supervenes,  usually  of 

a.n    ».<iive  type.     ^Vh*^   irritation   at   the  ba»se  of    the  hrain  and  of  the 

sp^inal  con!  produces  a  stiffness  of  tlie  muscles  of  the  neck  iind  of  the 

IxiLolw*  with  marked  retraction  of  the  head  and  a  tendency  to  or  actual 

opisthotonos.    The  irritation  of  the  sensory  roots  gives  rise  to  pain  in 

tVie"    extremities  and  a  hyperesthesia  of  the  skiu  of  the  body  so  intense 

tViat    die  slightest  touch  causes  great  suH'ering.     The  irritation  of   the 

a.r»t.t*rior  motor  rooLs  of  the  .spinal  cord  produces  spa,sms  of  a  chronic 

or-    a  tonic  tyj>e  in  the  extremities  aiul  the  face.     The  irritation  of  the 

UTiotor  nerves  at  the  ba.'ie  of  the  brain  produces  strabismus,  i^rlnding 

•^^ovenients  of  the  jaws  associated  with  dilatation  of  pupils,  and  the  loss 

**f    rpaction  to  light. 

^L  -About    tlie   third   day.  but   soraetiincs    later  than  this,  an  erujition 

^"  ^Jipears   over    the  entire  lx>dy.     Tlie    typical  eruption    is  a   scries  of 

F>^tef'hiai  spots  immediately  beneath  the  ."^kin,  which  do  not  disappear 

<^t"i  pressure.    Other  hemorrhages  deep«:T  in  the  tissues  protluce  a  purplish 

■"»i»>ttli[ig  here  and  there.    In  an  eptticmic  which  I  recently  studieil  an  er>- 

tht^niatous  rash  was  present  in  a  large  number  of  the  cases.     In  some 

<-"34j*«s  there  may  be  no  enjption  whatever.     Herpes  about  the  lips  and 

soixietimes  elsewhere  on  the  borly  is  of  frequent  occurrence-     The  taehe 

^^^r^brale  is  rea^lily  produced.     The  bouels  may  be  either  eon.'^tipated 

or    persistently  loose.     Toward  the  end  of  the  week  convuL'^iouii   may 

*iove|op,  the  pulse  becomes  very  rapid,  the  adive  dehrinm  subsides  into 

iHat  of  the  muttering  type,  and  the  patient  dies  from  febrile  exhaustion 

or  crardiae  failure. 

In  tnild  cases  the  fever  is  not  so  high  and  the  irritative  symptftms  less 

int**nse.     Irritability  and  restles-sness,  with  rigidity  of  the  muscles  of  (he 

ttei'k  and  of  the  back,  intense  headache,  and  slight  delirium  may  be  llie 

only  .symptoms    present;   but  event  in    the   mild  <'ases  the  auditory  or 

optic  nerve  may  Iw  affeete*!  in  such  a  way  by  the  inflammatory  prtK-ess 

as  li>  result  in  blinrlnes.s  or  deafness. 

Mrtlignanl  cases  sometimes  occur,  nmning  a  very  rapid  c-ourse  and 
niJing  fatally  in  two  or  three  days.  The  headache  and  intense  pain 
sn*  followed  within  twenty-four  hours  by  a  wild  delirium  and  coma, 
rtinvulsions,  retraction  of  the  head,  opisthotonos,  cardiac  failure,  and 
death.  The  fever  may  be  very  high,  but  more  frerpiently  i^  only  of 
moderate  elevation.    The  rash  is  usually  purpuric  in  type. 

The  course  of  the  disease  Is  very  variable,  the  temperature  cnr^'e  is 
irrc^lar,  and  marked  remissions  in  the  symptoms  may  occur.    A  char- 
acteristic feature  Is  the  ine<|uality  of  the  pulse  and  temperature.     The 
pulse  is  irregular  and  It  may  be  low  when  the  temperature  is  high. 
Death  may  occur  at  any  time  during  the  di.sease  from  cardiac  failure, 
BfUTUonia,    arthritis,   cystitis,   or    grangrenous    bed-sores.      In    cases 
jich  go  on  to  recovery  (and  cases  exhibiting  the  most  intense  symp- 
tom.s  at  times  recover)   an  cxliausted  and  asthenic  condition   persists 
»r  a  long  time.     The  patients  remember  nothing  of  what  has  happened 
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(luring  tl)c  course  of  tluMlisoasc,  show  littlr  intrn'st  in  what  w  taking 
|>liicc  jiltoiit  them,  itflcn  fail  to  recogiilxe  tUi-ir  iiU».st'*t  rT-Uitivci,  iitiil 
niakf  little  effort  to  talk  or  care  for  theiH:st'lve.s.  In  soiitc  t-ajiirs  it  may 
Im'  st'Vural  wt'eks  or  even  ntojiths  In-forc  an  appmacli  ti)  tlic  nuniiiil 
jiiciital  or  [jlivsieal  fondiiiim  Ls  inuniffst.  ^Vhv  sctjucln'  urv  often  v^Tv 
.serioiLs.  Chronic  hydrocephalus  with  marked  mnital  (letiHeiicy  ma*' 
result  in  infants  from  tlic  exiichite  at  llie  \iasv]  oven  \vlier«'  this  •kn's 
not  ovciir  piirosysins  of  ;»fvere  headachf  or  of  puiii  in  the  extri'iiiitv 
rn;iy  [u-rsist  for  a  loti^  time.  DeafriMs  4>fteii  oeriirs  :iim1  iisiinlly  ifsults 
ill  chililren  in  ileaf-nnitLsm.  Aliout  4>iR'-(ift]i  of  n[l  eases  of  fleuf-miJ(i"im 
itu-  o<'cii,sioiu^l  hy  this  dlst^iso.  Blimhicss  inuy  follow  u  rifiiriiis  of  tlw 
ui>tir  nerve  or  n  septic  prix-e.ss  in  the  eye  itself. 

Prognosia. — The  niorlulity  varies  greatly  in  tliirereiil  ejmlemic'H  luid 
niiiy  ran;;^'  from  2(1  to  75  |kt  cent.  In  the  sjKiradie  eiLse.s  pnt^HK^i.^ 
.sfiould  always  he  jjnjir<le<h  hnt  can  usually  l>e  inmlc  towanl  tlie  em!  of  | 
the  Hrst  week  hv  the  intensity  of  the  synipttniis  prLwenleil  at  tlii.s  tinje. 
A  vi4flent  i>tLsct  witli  convulsions  generally  linlicatcs  a  s<.*vere  tyjM"  of 
iiifectinn  uiul  a  fatal  tx-sull  niny  l>e  exptx'ted.  A  rapiiHy  ilevflopini^ 
coma  early  in  the  progress  4*f  the  dise:i.se  is  of  bad  pr(>^n<isli<*  omen, 
A  diminution  of  the  leukocytosiSf  while  not  of  definite  pro^iofitic 
import,  may  l>e  ri-^^anleil  tui  favorahlc,  The  projfnosis  iniist,  however, 
alway.'s  Ix'  j^iardi**!. 

DiAgnosis. — Wlu'ti  the  disease  (X'ctirs  in  epidemic  ftjrm  the  diajcnosis 
even   of   the   mild   crises   is   eoniparntively  easy.     There   Ls,    however^ 
fjrealer    difficulty  in    the   sporadic  cases.      The  syniptoma  prirscnt  d* 
not  differ  cs^sentially  from  th<kse  of  other  forms  of  iiienin^ttH.     Wier»i 
therefore,  a  case  of   tueuiiji^itts  oecurs,   for  which    no  [Xtssihle  s(»un' 
of    infection    eiin    Ix*   found,  the   |jossil>ility  of   epidemic  cerehrcispini 
iiieniiifjitis   should   always   he  considered.      In   typical  eases   where 
rash  is  present  a  positive  diagnosis  may  be  made  from  thr  sytnptor 
alone.     In  all  other  ca-'^cs  it  must  deptnid  upon  an  e\amination  i>f  t' 
eerchn>.s[)in!d  Huid  [p.  ^R2).     The  fluid  nhlainrd   may  Ik-  [M-rfi-M-tlv  elt- 
in  the  earlier  staj^es  and  in  mild  ca.ses,  or  it  ntiiy  iM^M'loiidy  anil  lihHNJy 
purulent.  Cover-slip  preparations  should  he  made  and  eiirefnily  stiidi^ 
by  selective  Mains  tiot  only  for  the  diploer«?cus  intracelUdaris,  but  a 
for  the  dipl<x-0C4:*iis  pneumonia'  and  the  bacillus  tuherculasis,     Wli- 
a  ilitTiTentiid  diaj^neisis  of  tulHTi-idotis  meninijilis  is  in  ijuesiioii 
fluiil  may  Im"  injected  luUy  n  jjiiinca-piij  to  secure  more  accnrali-  rfsiiJ 
From  typhoid  fever  the  re^^ults  of  spinal  puncture  and  ^V^dal  rt- :o  tl 
are  sufficient. 

]{ecently,  I  was  asked  to  see  tw<i  ca'^es,  suspected  to  be  een.'bpiw[ij 
incnirifjitis.  in  a  hir^^e  institution  for  or[)lutn  ehildn-ri.  llolli  <'hildr*'ii  hi 
ten][«'ratiire  ran^in^  from  HK)'^  to  101^  F.,  wt'tr  wry  restless,  irriti 
and  paralyzed  in  tht' Ituverextremitif's.    Then' wasnoevitlemvtd 
ache,  no  pctraction  of  the  neck,  no  rigidity  of  the  spinal  ninselesJ 
no  Kemi(j  symptom.  Init   there  was  ili.stinet  rvidenec  of  enhit. 
of  tfie  epiphyses  uf  the  long  bones,  a  l>e_t:iniiirii^  rachitic  ru>jii 
profuse  swealinjt  abi>ut  the  liead  ami  neck.     A  dia^uusis  «f  p 
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9k%i^,  *vf   rickets  an«i  scorhutiLs  was  mafle  with  a  favorable  pn)j^- 
Bolh  cases  recovered   from  the  acute  symptoms  after  several 
wh-L  of  ireatmeiiit  directed  to  the  correction  of  die(- 

iyutm«nt. — The  general  treatment  b  the  same  as  that  for  other 
i^\rtn^ oi  itHTiiugitiAj  /.  *.,  sjtnptoniatie.  AVhile  this  fonn  is  not  knovin  to 
Hiuilelv  contagious,  it  is  a  wise  precaittion  to  isolate  the  putietitin 
■of  u  trained  nurse.  The  room  should  l>e  <]iiiet  an<l  4lark.  The 
lw»'rU  must  lie  kept  open  and  the  bhwldiT  must  not  Ik*  allowed  to 
brromc  distended.  Irrigation  of  the  nose  and  nasopharynx  with  nor- 
lud  swh  dtilution  will  lessen  Oie  dryoesa  of  the  membrane  and  wash 
jTav  jixTflioiis  of  mueopus.  Aiifreelit  and  others  have  obtainetl  ppml 
mulLi  from  the  use  of  tlie  tub  bath  at  0S°  lo  104*'  ¥.,  repeated  a^i  often  as 
rvtrr three  hours.  Lumbar  puucture  apart  from  its  diagnostic  vahre  may 
in  some  tiLses  relieve  pressure  symjitoins,  and  in  this  way  proiiuce  good 
resiilla,  bi  recent  epidemics  the  antitoxins  used  in  other  infections, 
anil  i^jtecially  llie  antitoxin  of  diphtheria,  have  Ixh'u  raucli  lauiled  as 
liaviiiu  *"i>rnlive  projxrdes.  There  is  no  reason,  from  a  scientific  stand- 
jxiini,  why  they  should  have  any  effect.  There  is  no  reason,  on  the 
'AIm  litkud,  why  they  should  not  \fC  used.  Inasmuch  jls  even  .severe 
oiHs  III  this  disease  recover  under  the  symptomatic  treatnient.  It  Is 
^Hfficiilt  to  dmde  how  much  value  there  Ls  in  einpirical  serum  therapy, 
A  ^jxrific  uiilitoxih  for  the  diplocoecus  intracellularis  should,  theo- 
nticHllv.give  goo<l  residts  in  eases  that  have  not  advanced  to  dcstruc^ 
ii<m  of  nervous  tissue.  Trephining  hiis  been  used  in  a  few  eases,  but 
\\r  n\iiiltH  claimed  for  it  can  only  be  <liie  to  the  relief  of  the  pressure 
sunptums.  Lvsnl  arul  other  ajjents  have  Ijeen  injeeleil  into  the  dural 
"■anal  without  definite  n'suits.  Thi'  trealment  has  been  well  summed 
'ipby  Huber"  as  *' necessarily  empirical  and  symptomatic." 

nTFLTTEHZA. 
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I^andi-mit's  of  Tnfliien?,a,  or  Grip  (la  Griyjp-),  have  Ix-en  ilescrilM'd  for 
[iifiiivnniturips:  the  last  severe  one  Irt-p^an  in  ISS9,  and  spread  quickly 
«ver  ilif  whole  world.  Following  such  an  epiilemic  local  outbreaks 
n«itiiitie  to  appear  at  intervals  for  many  years,  occurring;:  moat  fre- 
•("wntH'  in  (he  winter  and  sprinjf. 

'l\-  numlMT  of  vsLse»  <XTurrin^  anuuig  childn-n  varies  in  dilTerenl 
'P'''i'nmv^.  In  some  tliey  are  more  frt'<|u*^nt]y  attacked  ihun  adults, 
■^1  rin  tt^jp  U  there  immunity  to  the  disease,  rhildren  under  one  year 
J'^' n-laiivrlv  immune,  ^ipeeially  nurslinj^  under  six  months,  although 
inflijcnzn  has  been  oKservefl  even  in  the  newborn  where  mothers  have 
^iitmi'ted  the  disease  liefore  confinement,* 

Bicteholog7. — THi^  specific  germ  was  descril>ed  by  Pfeiffer  from 
"I'lservations  ma<le  during  epidemics  alw>ve  referred  to.    Certain  pecu- 
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liarities  of  this  organism  should  be  known  in  ortjpr  to  uncierstand  the 

varioiLs  syinptomri  of  the  diseaac  and  iLs  mode  of  propagation. 

It  is  a  very  short,  sinuU  hacilUis^  or  eloiiguled  coccus,  found  in  ^^at 
numljers  in  the  Ijroncdial  ajid  na^:il  secretions,  espet^ialfy  at  ihe  earl^' 
Htiij^.s  of  the  disease.  It  grows  readily  on  varioas  culture  media  to 
which  whole  bloofJ  and  hemoglobin  have  heeu  adiiod  after  eighteen 
to  thirty  hours'  growth  at  a  lem|H'ratureof  37°  C,  (98.0*'  F.).  It  forms 
ainall  colonies  represented  l>y  glistening  points  on  the  surface  of  the 
mediii,  which  .show  little  tendency  to  coalesce  (Fipis,  102  and   103), 

Stained  with  a  10  per  cent,  carbol-fuch-sin  solution  (he  bacilli  are 
seen  as  abort,  rather  thick  rods,  vaiying  greatly  in  dimensions  and 
staining  f|ualities,  slighdy  r<>nnded  at  hotji  end-s^  and  arranged  in 
masses,  or  often  in  short  threarls.  They  apparently  do  not  form  spores, 
arc  killed  at  a  temiieraturc  of  42°  to  45°  (\  ( 107°  to  113*  F.)  and  below 
3°  C.  (2G°  to  27^  F.),  and  very  rapidly  ljy  dryin^r. 

Kio.  102 


Smears  taken  from  the  nase  and  bronchial  sputum  at  the  early  Hta^ 
of  the  disease  show  the  ba(illi  in  enormuiLS  numlx^rs,  at  first  free  ac 
not  assiK'iated  with  other  organisms  to  any  great  extent.  I>atcrthcy  a 
within  th»*  pus  cells,  together  with  many  cocci  of  the  pyogenic  vjiriel 
and  still  later  not  at  all.  They  have  been  found  rejjeatetlly  in  sputu 
of  patients  suffering  from  chronic  puhnonarj-  conditions,  notal^ 
tubeTTtilosis,  for  weeks  and  months  apparently  in  a  latent  rt>n<litir^ 

The  influenza  bacillus  shows  a  greater  tendency  to  a.'isooiate  wi< 
other   organisms.   especinUy   pyogenic   cocci,   than   any  other  di, 
with  the  exception  of  measles  and  scarlet  fev^r. 
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Al  the  onset  the  symptoms  of  an  attack  at  grip  are  attril^iitable  to 
th  local  arlion  of  tlie  Pfeiffer  bacillus  and  (he  toxins  elaborated  in 
il*  gTo»1h.  Verj'  .soon,  however,  if  tbe  disease  is  protracted  and 
c-ompiiratioiM  occur,  it  is  due  to  the  actiuu  of  the  associated  orjijanisms 
iitjiily  indirectly  to  the  grip  bacillus, 
ology. — Man,  of  all  animals^  appears  moat  suaeeptible  to  the  dis- 
a*;  indeeil,  il  shows  but  little  pathogenicity  for  most  of  the  lower 
aoiiuals, 

Fnr  man  it  is  highly  infectious;  the  germ  apparently  enters  by  way 
«  Ujf  iiree  or  mouth,  and  extemls  rapitlly  to  the  respiration  pnss;i^ 
^owi  In  the  large  and  medium  bronchi,  and  occasionalty  to  the  stomiwh 
wl  intftitin*^.  It  h  apparently  transfcrrcjt  from  onr  pt.'rsoii  to  another 
")■  mntis  of  finely  tlividetl  secretions  containing  the  bacilli,  expelled 
^y  TOughitig  and  sneezing,  also  by  the  use  of  towels,  hiintlkcrchiefa, 
*J«i  fingeis  on  which  the  bacilli  have  lodged  in  a  moist  state.     The 
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'^•'.  ■■■■ 

luflucudt tiftcilli  X  1000.    B£hLwu-bi>ur  kUUiiriL'  r^itiiued  wltbcaibol-rucliAla. 

^Jio'lity  of  transmission  by  means  of  letters,  lKH>ks,  anrl  j^chmIs  from 
HiifljintT  has  Ijccii  held  resp<>nsible  for  the  spreafl  of  the  disease  U* 
^'Ifly.H'piinitefl  localities.  This»  however,  has  not  l>een  snUstantiated, 
'Ji'ifniii]  what  has  ix'en  said  of  the  readiness  with  which  they  succumb 
^J  diving  does  not  seem  tenable.  The  bacillus  shows  little  or  no  ten- 
*'^it"f  to  invaile  the  blood  or  lymph  stream. 

influenza  is  a  tlisease  whose  symptoms  are  largely  made  up  of  compllca- 
''^jnjii  t'aii-sed  by  other  orgiuiisms.  During  the  prevalence  of  an  epidemic 
''■*  ftxxjgnition  is  not  ditficult  under  ordinary  circumstances.  Spas- 
modic coses  ore  often  mistaken  for  other  pathogenic  conditions,  nnd 
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t*ice  versaj  the  diagnosis  of  grip  being  all  too  commonly  made  in  the 

i-asf  (tf  tuiliuary  colds  acconipank'd  hy  coryza,  and  oljsrtin*  frhrilr 
oinditiniis  of  many  kinds.  HactLTiologk-al  examination  ha.s  nut  Ikth 
frefjiiently  miide  as  a  matter  of  routine,  and  althou^^jh  the  direct  inelJiod 
of  rxitininatiun  does  not  present  any  great  diffieulties,  unless  made  nt 
an  early  stn|j;ej  it  is  a])t  to  give  negative  results. 

Pathology-— "^I'ln-*!^*  seems  to  l>o  no  eliaraetenstic  pathogenic  ohangr 
due  (ij  iriHuenza,  The  mneous  membranes  affec-tetl  t>liow  swelling  and 
marked  congestion  and  catarrhal  inflammation;  the  neighlK»ririg  lym- 
phatic structures  often  show  eong<'.stion  and  hyjjerplasia.  The  .spleen 
may  be  involved  and  also  Peyer'.s  patches. 

Symptomatology. — ^VIH'n  the  disease  affects  children  aljove  five  years 
of  age  it  differs  very  little  from  the  well-known  symptoms  yeeu  in  arlulu. 
Voimger  chihiren  present  certain  pecnharities  in  symptoms^  and  the 
disease  in  infants  is  cjuite  distinctive.  The  incubation  is  very  im^guhir, 
varyinj^  from  a  few  hours  to  a  week  or  even  lonj^T,  The  invinion  may 
be,  and  u.snally  is,  abrupt,  or  there  may  l>c  sytiiptonis  of  malaise.  Kxss  of 
appetite,  ami  irritability  for  several  davH  previous  to  the  invasion. 

The  disease  may  be  divided  into  several  varieties,  according  to  the 
prominence  of  ditVerent  sets  of  .symptoms. 

The  febrile  form  may  or  may  not  slujw  a  mixlerate  corj'za.  !t  Is 
eharacterizcil  by  the  presence  of  fever,  usually  high,  and  marknj 
to.xemia.  The  disease  may  begin  witli  a  chill,  rarely  a  convulsion; 
there  is  great  prostration;  older  children  complain  of  hea<laclie,  paim 
in  mii-seles  and  Imhics,  vomiting  Ls  frequent,  and  there  Ls  complete 
nnorcxiii.  The  fever  may  bust  from  twenty-fonr  to  thirty  hour*^  and 
nipidly  subside,  leaving  the  children  weak  and  prustratf^l,  or  it  may 
nm  an  irregular  course  for  several  weeks.  In  severe  casc5  so-i-al!e«l 
n'lapses  may  occur.  There  may  lie  an  eruption  on  the  body  dnriti^' 
the  height  of  the  fever.  As  a  rule  this  Ls  an  erythema,  which  Tnay 
closely  resemble  scarlet  fever,  and  less  closely  and  less  eiinwnoiily 
measles.     This   is   the  typtr  of  disea.se  seen   in   young  inranLs. 

The  catarrhal  form  of  iiifluenKa  is  that  which  Ls  oijser\'cd  most  frt^ 
(piently  in  older  children.  It  ditfers  little,  if  at  all,  in  its  symptom-s 
fn>m  the  same  typi'  as  it  occurs  in  adults.  In  ordinary  cases  the  attack 
comes  on  siidflenly,  occasionally  with  a  few  liuun^  or  even  tUivs  uf 
inflis|iosttion.  There  is  often  vomiting  or  a  chill  with  acute  con"3», 
followed  by  rapid  invasion  of  the  trachea  and  larger  bnmciii.  The 
eonjuuctivn?  are  re*klened,  sneezing  ami  coughing  are  incessant;  ihe 
pharynx  shows  more  op  less  intense  congestion,  less  commonly  a  inrm* 
hranous  protvss,  thie  to  a^ssoeiatcil  organisms.  The  larynx  niuy  Ik* 
involveil  with  svniptoms  of  catarrhal  croup.  If  a  smear  l>e  niiwle  from 
the  nasal  .secretions  or  sputum  at  (his  time,  it  will  be  found  to  l>e  lo:ideil 
witli  the  grip  bacilli.  There  is  high  fever,  commonly  headache^  paius 
in  the  joints  and  muscles,  prostration,  a  marked  irritability,  or  somno- 
lence.    The  pulse  is  rapid. 

The  physical  signs  are  those  of  a  bronchitis  of  the  larger  IuIh*s,  Irx'* 
often,  in  the  early  stage,  of  the  medium  and  smaller  bronchi;  rales  of 
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scatterorl  over  the  chest.  The  cervieal  lymph  nodes 
H"  tiihirgt'fl.  The  fever  may  last  only  a  ilay  or  two,  lA-lieii  it  fulls 
it  Diay  (\>iitinue  for  several  weeks.  Tlie  cfiildren  are  left 
aic,  with  little  or  no  appetite,  and  a  broneliial  cttLigh  which 
FnuTpemlst  for  a  long  time,  with  eopious  exjieetoration  of  tliiek,  stirkv 
[tturus,  or  one  of  iJie  many  complications  which  are  associated  with  tills 
'ilisrttsp  may  prolong'  the  illness  or  even  cause  it  to  terminate  fuliilly, 

TKc  goAtroTHtfric  form  of  the  dLsease  may  t.jceur  in  eonnertion  with 
itifliienai  utTit'tiiig  the  meniJirane  of  the  respiratory  tract  or  a.s  a  srparate 
[iliiiriLv.  Tliere  is  nsually  a  rapii)  rise  in  temjicratiire,  with  the  ^ynip- 
[timi*  ihiit  t->cryiT  with  fever,  a  thickly  coattMl  tongue,  e<fmplete  ilista-sle 
tdiffoijih  and  more  or  less  constant  diarrhea  and  vomiting.  In  (he 
[■srvcpp  form  nf  this  type  of  grip  the  fever  eontiruie-s  for  several  weeks, 
jlhi'storuHeh  and  inte.stinal  symptoms  are  grave^  and  the  spleen  may 
iVpnlarged.  The  patients  are  markedly  apatheticj  and  the  picture 
lisiliffinih  (o  distinguish  from  that  of  typhoid  fever. 

Vrrrbral  Influenza. — Any  variety  of  intluenxa  in  ehihlren  old  enough  to 

ili'Sfril*  ihi'ir  symptoms  may,  and  usually  does,  show  the  r-ffeet  of  the 

tuxiijson  the  brain.  The  heaflaehe  may  Ix'  intense,  the  eliildren  marketlly 

lapatlielic,  less  often  irritable,  the  skin  hyperesthetie,  tlie  reflexes  iii- 

dl;  convulsions^  except  in  infants,  are  rare.     In  a<!dition  t^^  this 

eisa  type  af  influen'/,a  which  is  hardly  possible  to  <jistiii/riiish  clinically 

Ufm  tvrehrospinal    menini^iitis,  save   by  ti   bai-teriologiral  examination 

lAiidtht  shorter  course  of  the  disease.     All  the  ordinary  symptoms  of 

I'Twuinplis  may  he  present.     True  meningitis  occurring  in  the  course 

I  "^  intiiienKfl  or  following  it  will  lie  regardetl  a-s  a  complication,  since  it  \s 

MW  to  iisstn'iatii!   organisms,  pyogenic  cocci,  and  pneumoeoc<'i,   and 

if't  ilin-cily  (o  the  action  of  PfeiJTer's  bacillus. 

Infuriiza  in  Youmj  Jnfanis.—\w  the  febrile  form  the  symptoms  are 
*W  i)t  high  fever^  ra])id  pulse,  and  markcil  toxt-miiu  There  may 
. '* 'nmiling  or  the  *lisease  may  he  tishered  in  by  a  convulsion.  The 
I'WWWflfti'n  eovereil  with  sweat,  and  an  eruption,  generally  an  erythema, 
^^  it^Jt  uiicominonly  observed.  The  infant  shows  absolute  hick  of  desire 
"'ff'KxKand  usually  he.s  in  an  apathetic  eomlition.  There  is  marked 
PI'T^iwiljesia.  and  frf>m  time  to  time  the  patient  maycrj'  out  as  though 
^  P*iti.  The  symptonis  may  last  only  a  ilay  or  two,  when  they  dis- 
^'P'lir  with  a  fall  in  temfwrature,  or  may  bust  for  several  weeks,  with 
""'fTfasitig  emaciation  and  weakness. 

In  the  eatarrhal  form  tfie  picture  is  qiiite  like  that  of  measles  com- 
pliiTitPfi  by  pneumonia.  There  is  congestion  of  the  upper  air  |MLssages, 
*™'l  Inter  nasal  discharge.  The  pulse  is  rapid,  the  temperature  high, 
"J™tbf  respiration  is  apt  to  be  vcn'  much  acceleratefl.  The  physical 
^^  in  the  chest  varv-;  they  are  usually  slight  e*>mj>ared  to  the 
^*'rity  of  the  symptoms.  If  present,  they  are  those  of  a  bronchitis 
^''tbp larger  tuVies.  The  cough  is  persistent.  These  cases  are  fri'tjuently 
flKwciJ  as  alwrtive  pneumonia  to  which  the  symptoms  very  closfly 
^im>p4ji>fj.  The  course  ts  usually  >ihort.  the  tem|3erature  very  often 
Iwliiip  ahmplly  after  twenty-four  to  forty-eight  hours. 
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In  the  gastroenteric  cases  the  symptoms  ure  those  of  aoute  ga?^tPO- 
enterif  catarrh,  aggravated  hy  influenza,  toxemia.  There  is  anorexia,  h 
coated  tonjfiie,  si>mnolence^  prostration^  and  rapid  einaeiation.  The 
vomiting  is  persistent,  and  the  diarrhea  may  be  of  a  severe  type,  wiiJ> 
hi^h  fever  an<]  rapid  pulse. 

Cotaplications  and  S^qaele. — These  are  due  in  part  to  the  toxemia 
prtxhif-ed  hy  the  Pfeitfer  bacillus,  hut  much  more  to  the  action  of  varioiis 
organisms,  notably  the  stpeptoeoceus,  ataphylococcu-s,  and  pneuino- 
roeeus.  In  iufauts  hronehopneuraoiiia  is  the  most  fre(|uent  and  dan- 
^emiis  complieatiou.  Certain  charoeteristies  of  grip  pneumonia  have 
been  descril>efl,  hut  it  Ls  doubtful  if  they  tliffer  esiientially  from  broneh(»- 
pneiimonia  secondary  to  other  infectious  diseases.  The  type  most 
commonly  observed  is  that  in  which  there  are  small  areas  of  coiLioU- 
elation  scattered  throughout  the  greater  part  of  both  lungs  with  marked 
involvement  of  the  bronchi,  large  and  smalh  When  larger  areas  arc 
present  there  is  frequently  a  complicating  pleurisy. 

Lobar  pneumonia  is  not  a  tisuul  complication  of  influenza  in  children. 
Severe  bronthitLs  of  the  smaller  tubes  is  to  be  rcfjardetl  as  a  complicM' 
tion  rather  than  a  part  of  the  disease.  It  is  cha facte risied  by  severity, 
persistence*  and,  in  oUler  children,  the  presence  of  profuse  expectoration. 

Suppurative  prtK'esses,  affecting  the  middle  ear,  not  infrequently 
extending  to  the  mastoiil  cells,  of  the  accessory  sinuses  of  the  nose,  of 
the  cervical  nofies,  and  occasioTially  of  those  back  of  the  pharynx,  leatl- 
ing  to  retropharyngeal  absc-ess,  are  characteristic  of  certain  epidemics. 
Ner\'ous  symptoms  of  various  kinds,  irritability,  mental  depression, 
neuritis,  and  neuralgia  ilo  not  follow  attacks  of  influenza  in  chihlren  with 
nearly  so  great  frequency  as  in  adults.  Nephritis  ot^^asionallv  is  seen  and 
should  not  l>e  neglected.  In  infants  recovering  from  influenza,  malnu- 
trition and  physieal  weakness  may  remain  for  a  long  time.  Marasmus 
oef'asionally  follows.  Older  children  are  left  very  often  in  a  ft-cble^^tate  of 
health,  with  marked  anemia,  loss  of  appetite,  and  diminUhed  muscular 
(jowcr;  they  not  infrei.|uently  become  the  victims  of  tuberculosis, 

Diagnofiifl. — This  is  not  difficult  during  the  prevalence  of  an  epidemic, 
esp^'cially  in  the  case  of  older  chUdren.  In  infants  it  often  presents 
great  difficuUies,  In  general,  it  is  basf^l  on  t!u'  presence  of  the  i!lseai*e 
in  the  locality,  on  the  disproportion  between  the  lor-al  lesions  and  phvsi- 
cal  signs,  and  the  severe  clinical  symptoms.  The  high  fever.  gFcat 
prostration,  rapid  pulse,  and  other  evidences  of  toxemia  serve  to  dis- 
tinguish catarrfial  Lnfluen?;a  from  an  or^linarycold  and  gastroenteric  influ- 
enza frfiui  other  gastroenteric  disturbances. 

Influenza  pneumonia  is  characterize*!  by  the  severity  of  the  symptams. 
the  high  fever  and  rapid  pulse,  absence  of  large  areas  of  consolidation, 
and  con.sctpient  absence  of  marked  physical  signs. 

From  measles  and  scarlet  fever  the  differential  diagnaiis  Ls  based 
on  the  course  of  the  respective  diseases.  From  meningilLs,  cerrhnil 
grip  cannot  be  differentiated  except  by  waiting  for  the  outcome  of  ihc 
disea'ie,  and  ptKsibly,  in  the  cases  of  cerebraspinal  and  tulxTculous  men- 
ingitis, by  cxjiinination  of  the  spinal  fluid  withdrawn  by  lumbar  puncture. 
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From  U"phoul  ffvcr  the  se%*erc  form  of  enteric  influcn/a  may  usually 
be  ififfrrfniiutfti  hy  (hu  atypical  tf lupemture  of  thf  latttT,  '\\s  usually 
Jtbortfr  coursp,  alKaciK-e  of  rose  spots,  anr!  of  Widal  rfa/_*tloii.  Finally, 
il  w  pmlmlilf  lliat  a  mure  fretpieitt  examituitioii  of  smears  fnmi  llie 
Di.tai  und  pulmonary  sccretrons  will  in  many  ea.^es  serve  (o  rt^nriep  a 
pmhahle  fUagnosls. 

OmM  of  tho  DiA«afl6  And  Prognosis. — Uncomplieatetl  ^rip  in  eliiltlren 
lyualN"  emis  in  recovery.  Corimionly  after  a  pihort  time  willi  the  patienl 
left  in  llie  fcehic  eondition  jiut  *leserit>t*(l.  In  infants  the  prognosis  in 
MTOinplieated  rases  is  good,  but  pulmonary  eomplieations  and  gastra- 
cDteric  disturbances  so  fre<;|uently  oecur  that  the  diseajie  is  in  sneh 
r«wi  u  very  serious  one.  Ixiss  often  infants  are  overwhelmed  by  the 
toxrmia  of  the  disease  itself. 

ltMtm«iit.^ — There  is  no  specific  for  influenza.  Epidemics  of  the 
diseafie  are  regnlarjy  followed  by  cpideroi<y  of  qnaek  remetlies.  Each 
Ottcniiist  Ik"  Lreatetl  according  to  the  symptoms  which  arise. 

The  different  salts  of  (juinine  are  quite  universally  n'ganleil  as  hav- 
ing a  favorable  action  on  the  course  of  the  disease.     In  older  children 
,  tlifv  may  be  ^ven  in  full  doses  pnivided  the  stomach  is  not  upset  bv 
ifnining.     In  infants  they  should  not  be  given.     Stimulants,  especially 
*liMkry  and   brandy,  shouhl  be  uaed  whenever  the  condition  of  the 
piilsc  and  evidence  of  j^reat  phj'sical  weakness  re*[uire  them,    in  infants 
*hej  are  often   needeii  throughout  the  disease.     To  older  children   in 
WtJef  to  reduce  the  fever  and  act  as  a  nervoiLs  setlati\'e,  phenacetin 
^1-06  gra.  (I  grain)  to  each  year  of  the  chifd's  aj^  up   to  0.19  to  0.26 
pn.  (3  or  4  grains)  and   repealed  at  four-hour  intervals  if  necessarj'; 
Iwitipj-rin   0.03    gin-  {\  grain)  repeatetl  are  of  advantage.     The  effect 
!  Oil  the  pulse   should   l>e  carefully   watched;   hyperpyrexia   should   be 
jiTTOttti  by  means  of  cold  baths,  sponges,  or  packs.    As  in  most  infec- 
lioii^  (iLseases,  a  brisk  cathartic  is  of  advantage  in  the  beginning.    The 
j  KWnjenteric  form  Ls  to  lie  managed  in  the  same  w^ay  as  gastrointestinal 
f  attacks  due  to  other  causes.     The  bowels  should  be  cleaned  out  with 

['■tot^n'  fill  or  calomel,  abstinence  froni  food  for  tweh'e  hourj^  or  more 
.^liHuM  U'  enforced,  and  the  sukstitution  of  curlitjliydrates  for  milk 
"iitii  ihi'  bowels  become  fairly  normal,  when  the  milk  should  be  given 
•nuch  diluted  and  in  small  quantities  or  pt^ptonized 

iV  treatment  of  the  pulmonary  complications  is  that  of  broncho- 
pifiiiDonia  and  bronchitis  in  general.  Cases  of  influenza  sh^Kild  l»e 
*ollte(|  as  carefully  as  possible  from  other  mcmlHTs  of  the  family. 
™«lt8  especially  should  be  guarded  against  expf)snre  to  the  disease. 

SHpptimtive  conditions  of  the  mastoid  cells  ami  ticcessory  sinuses 
*"  the  iio.se  rail  for  surgical  interference.  Some  of  the  severe  cii-ses  of 
WfeWiu-  which  have  followed  grip  have  frecjuently  been  shown  (o  l>e 
(lupbiiu-  latter  condition  and  prompt  relief  has  followe*!  the  evacua- 
*JWi  iif  pt,^  and  clrainage. 

IV  after-treatment  consists  of  the  administration  of  tonics,  espe- 
"^■"ly  irtjii  and  cod-liver  oil  and  careful  feeding.  Wlien  these  fail  a 
^«aa^' of  dimate  will  often  prove  successful  in  restoring  the  heaith. 


CHAPTER  xvirr. 

WHOOPING-COUGH— MUMPS— GLAN'i)ULAR  FE\*ER. 

WHOOPING-COUGH. 

Bt  M.VriHIvVS  NICOLL,  Jn.,  M.D. 

Whooping-cough,  or  PtrtussLs,  is  an  fwute  infectious  disease  char- 
ni'teri'/Cil  by  a  fatarrli  of  tlif  upp'r  rt-apiratory  systfiii,  liyperestliRiia 
of  tlie  nuK'ouH  inenil^raiie,  and  iiion*  or  lrs,s  frei|iu'nt  paruxy^iiny  of 
vidlcMit  fougli,  ,^utvefded  by  a  deep  inspirutiun  thnmgh  a  partly  cIosctJ 
ghitti-s,  ('an.siti^  a  pet-uliar  "whcHip"  or  "kink.** 

Wliili'  then'  can  \w  no  <loubt  tlittl  thf^  di.sea'^c  is  due  to  a  speciSc 
orf;anistn,  yet  nolwithHtfiiidiiiff  many  reports  of  it.s  isoktion  then-  cuiniut 
hi-  .^aid,  at  iho  present  writing,  to  \k'  suffirit-tit  unanhuity  among  the 
ilifTerent  ol).ser\-crs  aa  to  itij  idt-ntity  to  JTistify  the  belief  that  tht^  spw'vfic 
orj^unism  has  yet  lieeii  discuveivtl. 

Mode  of  Infection, — The  di-sease  is  apparently  tran.sinitted  fitun  one 
|icrson  to  anotlicr  by  means  of  the  lireath  or  the  atomized  swretions  from 
the  nose  and  nKHith  expelled  by  eoughiiig  and  sneezing.  Fairly  Hose 
contact  is  essential  for  its  tran.sm«sion.  ()utside  of  the  b«xK'  the  orgiiiK 
isin  does  not  seem  to  possess  great  vitality;  rooms  which  have  In-cn 
occupied  by  a  whoopin^-couf^h  patient  are  apparently  fnv  from  the 
disease  shortly  after  their  vacation.  Infection  from  the  clothes,  liaruls, 
etc,  thrnii|i;h  a  third  (x-rson  cannot  lie  disputefl,  but  very  rarelv 
*H'curs. 

Occurrence. — Whoopinj^-congh  is  endemic  in  all  lai^e  cities;  in  country 
places  and  in  small  towns  local  epidemics  cK^cnr  from  time  to  time. 
The  simultiineons  occurrence  of  nieitsles  has  bi'cn  freipierftlv  obscnc-tl. 
Thert*  setnns  to  be  little  ditTcrence  in  the  season  iis  reganis  the  numlicr 
of  cases. 

Age. — The  jjeneral  siLseeptibility  to  the  disease  is  vpf)*  preat.  At 
no  peri(td  of  life  Is  there  immunity.  ChildriMi  a  few  hours  ohl  ha%-e 
been  altaekixl  as  well  as  aibilts  fur  advanced  in  vears,  'ITierc  is.  however, 
a  ^rt'at  ijilference  in  susceptibility  at  different  ages.  From  '-{Tt  to  rH}  per 
cent,  of  cases  occur  in  children  under  two  years  of  agf.  Infants  under 
six  months  and  especially  nursling  seem  to  possess  a  certain  immnnttv, 
but  whether  this  is  actual  or  due  to  the  fact  of  their  bring  cxmised  less 
frequently  is  not  definitely  determine<l.  After  the  second  vear  the 
number  of  cases  shows  a  markcf!  falh'nfj  off»  and  diminishes  rapidlr 
from  the  fifth  to  the  tenth  year,  after  which  the  disease  is  not  common, 
HudonbtMlly  due  to  the  fact  that  most  cliitdren  over  ten  veurs  of  jige 
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Im.^**'  bfrn   i>'n(lerei|  imtniiTH?  by  mn  attack  ojirliiT  in  life. 
t»«»"v'?^  n>n{rat't  ihc  (liscitso  in  about  c{(ua]  pro|x)rtioiis. 

C5ontagioii. — Whnopin^-t'oagli  may  bt?  conveyeil  from  the  very  begin- 

1)11  a^  of  fiittttrlml  to  tlif  .swodtl  or  spiLimwIic  state.     Some  oliserver* 

t>«-li**vi'  liuil  it  is  only  iiifectioits  tliiring  the  catarrhal  [MTifKl.  l)using 

^ptlic^i  r  ypininn  on  hospital  statistit'.s^  where  rn-st's  in  the  j^pasniodii'  stngti 

P^>roijght  to  fhililrt'n'.i   iu-stitntion.'*    ff»ile<l   to  convey  the   <li.se£i.se   in  a 

single  in^tanre.     Cornhy  mrMlifios  this  opinion,  helievinp  that  the  paswi- 

l>ilit\  of  infeetion  is  nuirh  greater  in  the  entnrrtial  stage.  hiU  tfial  iliinng 

tho    spasniiHhe  sta^e  also  the   <hsea-se  may  be  H'iinsinitted,  after  whieh 

Khf  ppfbability  of  infection  is  mniote, 
^»tholo(fical  Anatomy. — Therx'  may  1«*  said  to  be  no  ilistlnetive  patho- 
o^*:*.!!  finding's  in  uneoiiipheateti  \vhtHipin^-<-on|i!:h.  There  is  repiHarly 
r'r>tiiid  at  antopsv  in  sueh  ejLses  more  or  le.ss  conji^'stion  ami  ealarrhal 
inHiinimation  of  the  iipiter  air  [m.s.'sa^'r.s,  e,speeially  about  llie  hiryiix  and 
w'it}iin  the  traehea.  The  hings  (|iiite  re^rularly  sliow  more  or  less  enijiliy- 
.sc'iiizi  in  prolnn^eil  anil  severe  ciuses,  esfjeeially  at  the  anterior  border 
AX141    apices. 

SytDpWmfttobfy,     Course  nj  ffir   Diftea^^e. — This  is  usually  divided 
into    three  sla^^rs— catarrhal,  spasmoflie,  anil  stage  of  derliiie. 

T'Jie  Catarrh/ii  .Staf/i\ — After  an  inc'ubation,  which  varies  from  a  few 

tlat-V-**  to  two  weeks,  the  ehihl  is  attaekeil  by  what  has  even'  indication 

of    lx.*iTi^  an  or<linary  (»!(!.     The  eye;*  are  moderately  atfeeted;  there  is 

It    oiitarrhal  rhinitis;  the   phan^nx  is  eon^'sted.     'l^he  clitldreii  ore  not 

pjil-tifiiliarly  ill.      Thert^  may   be  slif^bt   lassitude  and   lass   of  appetite. 

'I'Ht-rc'  U  a  ruoilerale  rise   in   tempenUnn'  and  cough.      Various  char- 

^ftctoristios  have  bwu   attributed   to  this  rough,  and  yet,  in   the  great 

^P  majority  of  cases^  it  canntJt  be  said  that  they  are  suffieienlly  in  eviiicnee 

~    to  l«-:ulone  to  snsj-K'ct  tlie  nature  tif  the  disease.     A  paroX3'sund  C4njgh 

al  i^ii^lvt  is  fR'fjuetitly  observed  at  the  beginning  of  tlie  pertussis.     The 

pViy.Hii'nl  sijfns,  if  any  are  present,  are  those  of  a  bronchitis  of  the  hirgcr 

1u(m£-s,   Tlie  cough  shows  no  evidence  (tf  amelioration,  liecomiug  more 

il  «>n?*tiirit  from  ilay  to  day,  and  toward  the  mil  of  the  [XTiod  taking  on 

a  pitr^xysmal  i-haractcr,  even  before  the  a]Ji>eurance  of  the  "whoop." 

Thr  tliiration  of  thi.s  stage  is  most  variable;  it  is  usually  placeil  a-s  two 

viifk^;  in  some  eases  it  eontimie-s  throughout  the  discjLse;  in   others, 

c-H^»».*e!a||y  in  severe   caseiii,  St   is  very  short,  and   the  childnMi  apjx'ar  to 

wUm>p  frflni  the  begiiming  of  the  thseivse.     In  young  infants  the  paRv.vys- 

t""-'  Huiriicter  of  the  cough  may  be  pre.sent  almost  f^f^m  the  begiiuiing, 

linen  U'ilhout  the  characteristie  whoop.     Some  of  these  cases   arc  not 

rasily  i|ei(^.teij  early  in  the  disea.se. 

'^ptWMWJf/jV  Stat/r. — I'lxis  is  eharacterize*!  by  the  paroxysmal  cough 
P''"''*!iar  to  the  disease;  the  attack  comes  t)n  snddenly.  From  adults 
'"'^»  cliiliiiTtMi  oM  enough  to  describe  their  sensations  it  is  learned  that 
*'"'  pMnonitory  syni|>tt,im.s  uro  a  ti^-kliiig  or  sen.se  of  irritation  in  the 
'^^'"x,  prfuhicing  an  micontrnlJable  desire  to  cough,  and  us  the  spasm 
ni  iiic  j{|(tt(Ls  ixvnrs  there  is  a  sense  of  dread  of  impending  sulTiH^atioii, 
*'hkh  iJie  Jatr  |>r.  (J'Dwyer,  having  iiimsclf  coutracted  the  disea.se  in 
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adult  life«  describeii  siS  appalling,  and  as  "though  bU  very  last 
had  toim;." 

Ilie  attack  begias  with  n  series  of  explosive  expiratory  efforts  follow- 
ing one  another  in  rapicJ  suecession.  nn  inspiratitHi  being  taken  betwc<?n 
them;  then  a  deep  inspiration  through  the  partly  ('lo?!t'tl  glottis.  a<L'<-om- 
panied  i>y  the  c-haratrteristic  wlioop.  After  a  very  short  time  the  phe- 
nomenon  is  Repeated;  fre(|uently  sevenil  times,  until  finally  a  plug  of 
mueus  is  expelle<l,  when  the  attack  terminates,  often  with  vomiting. 

At  the  appnuLch  of  a  paroxj'sm  the  child  stops  in  its  play,  nuis  to 
soiiu'oiie  as  though  for  relief  from  the  dreaded  sense  of  suffocation. 
Later  in  the  disease,  witen  it  has  become  more  or  leAs  afcustotueil  to 
the  attacks,  it  seizes  a  ehair,  table,  or  side  of  the  l>ed  as  a  support  during 
the  paroxysm.  While  the  explosive  expirations  are  taking  place,  the 
face  and  head  l>eco[ne  retl  or  dusky,  the  conjuiictivfe  congestetl;  the 
eyes  water  and  appear  to  bul^  from  the  socket;  the  nose  runs,  and 
the  whole  bo*!}'  is  drawn  into  a  state  of  .spasm,  an*l  covered  with  sweat; 
the  pulse  is  very  rapid.  With  the  oceurrem^  of  the  final  whoop  all  the 
musclca  are  relaxed  and  the  child  remains  quiet,  in  u  state  of  c^tmplete 
exhaustion.  The  number  of  paroxysms  oecurriug  in  twenty-four  hour$ 
varies  from  a  dozen  to  eiglity  or  a  liundred. 

Many  theorie-s  have  been  advancetl  to  explain  the  exciting  cause  of 
the  paroxysm.  It  Is  generally  attributeci,  anil  with  good  reason,  to  the 
plug  of  mueiu?  in  the  larynx  or  trachea,  presumably  containing  the 
infectious  organism.     After  this  has  been  expelled  the  attack  ccaaes- 

During  this  stage  there  may  be  a  moderate  rise  in  temperature,  or** 
the  disea-He  may  run  an  afebrile  course.     Its  duration  is  variable,  ftotu  ^ 
two  weeks  to  two  mouths  or  more.    With  every  fresh  cold  the  spasmodii 
attacks  may  1^  repeated,  often  after  several  months,  due  apparently  lo 
the  hypercsthetic  state  of  the  air  passages  rather  than  to  a  true  relapse. 

Period  of  Declitu', — The  spasmodic  attacks  of  the  seconti  5(age, 
having  grown  leas  and  less  frequent,  the  whotip  at  last  disappears,  and 
the  disease  enters  the  third  and  final  stage.  This  is  characterizefl  by 
cough,  having  at  first  something  of  a  paroxysmal  character,  and  gradti 
ally  assuming  that  nf  ordinary  tracheobronchitis^  which  continues  fi 
two  or  three  weeks  and  ceases.  If  for  a  longer  period  it  is  <lue,  as  i 
rule,  to  coniplicattng  general  bronchitis,  or  other  pulmonary  lesions- 
Variations  in  the  usual  type  of  the  dbease  o<"cur.  The  course  of  th« 
disease  may  be  very  prolonged,  even  without  evidence  of  complication 
or  it  may  rur»  a  very  short  course  of  a  week  nr  more.  A  cough  at  th( 
first  Ntage  may  disapfK^ar,  an*I  then  suddenly  the  spasmodic  Mit^ 
eriterfMl  into.  The  disease  nmy  resemble  a  stubliorn  bronchial  coli 
fr<mi  the  firsts  its  true  character  only  being  recognizefl  by  the  exislenc 
of  wh)K?ping-cough  in  other  memb**rs  of  the  fiimily,  with  oharacteristi 
symptoms,  or  after  the  disease  has  lasted  for  some  weeks. 

(Jenerat  symptoms  in  unci)mplicated  cases?  besides*  those  mentionw^ 
are  the  occurrence  of  leukocytosis,  which  may  be  very  marked.  Albuinir» 
occurs  in  small  quantities  in  about  half  tiie  cases,  occasionally  accom- 
panied by  casts. 
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CompUcations  and  Seqaelce. — The  cnmplk-ations  of  wlioopiiig-c-oii^h 

ly  kic  liivtdfil  inio  tltuse  ratiaetl  by  the  mechanical  effect  of  the  spas- 

c  cough  anil  those  due  to  infection  hy  various  organisms.    To  the 

'  6rsl  clo^s  IM-Uin)^^^  the  ulcer,  covered  with  fi^n^y-white  incnihrane.  seen  on 

the  freniJin  of  Ihc  tDogue,  or  just  in  front  nf  it,  arn'l  mused  by  the  pressure 

of  the  latler  on  the  lower  inei.soi'a  during  a  paroxysm.    While  it  is  fairly 

[  characteristic  of  the  disease  it  occurs  in  other  forms  of  severe  cough. 

Emph\:sema,a^  already  statetl,  regularly  occurs.  It  is  usually  moderate 
in  extent  and  seen  at  the  apex  and  nntcrior  borders  of  the  Inngs.  It 
inay  rarely  l»e  of  a  severe  type,  with  rupture  of  the  King,  the  formation 
of  pneumothorax,  and  general  suU-utaneous  emphysema.  According 
to  O'Dwyer,  emphysema  Is  due  to  the  recoil  of  air  against  the  wall  of 
the  pulmonary*  vralcle  during  the  forectl  expiratory  efforts  through  an 
almost  closed  ghittis.  Fiirtherninre,  after  the  hnig  hjis  been  all  but 
rn>pti<p't  ni  air,  that  which  remains  expands,  causing  a  partial  vacuuni, 
whieh  the  subsequent  inspiratory  effort  through  a  partly  closed  glottis 
fails  to  fill.  but.  on  the  contrary,  the  expansion  in  the  chest  tends  to 
increase;  so  that,  according  to  tliis  view,  both  expiration  and  inspiration 
take  part  in  the  protiuction  of  tliis  lesion. 

llie  increase  in  the  venous  pressure  during  an  attack  leads  very 
frecjuently  to  hemorrhage,  which  occurs  during  or  following  a  paroxysm 
and  lakes  place  most  frequently  from  the  nose,  mouth,  or  trachea. 
Hnnorrhages  of  the  conjunctiva  are  not  uncommon  and  give  a  very 
charartrristic  picture.  In  afldition,  the  celhdar  tissue  beneath  the  eyes 
may  Ive  the  seat  of  hemorrhage  with  the  appearance  of  "black  eyes." 
Hemorrhages  from  the  ears  have  been  frer|uen(ly  flescribed;  the  drum 
int^mbrane  may  Itie  ruptured  during  an  attack*  but  usuallv  this  arci*lent 
occurs  in  a  middle  ear  already  alTected  by  an  antecedent  disease. 
(See  Plate  X in.) 

Hemorrhages  into  the  brain  and  pia  mater  are  ustiaily  small,  fre- 
quently multiple,  less  often  large;  they  lead  to  various  paralyses,  disturl>- 
ances  of  er]uiHbrium,  an<!  mental  svniptoms,  depending  on  their  location. 
rHIatation  of  the  right  heart  to  a  greater  or  less  degree  is  not  uncommon; 
so>*«*tie  dilatation  with  relative  insufficiency  of  the  valves  ha-s  been 
iioletl. 

Hernias  may  be  caused  or  increased,  and  prolapse  of  the  rectum  is 
sometimes  noted  with  or  without  the  existence  of  disease  of  the  lower 
.  howH. 

\'o!niting  occurs  as  a  regular  symptom,  and  may  l)e  regarrleil  as  a 
mei-hanii'ul  ^e^ult  of  the  cough  unless  it  be  prolonged  (>eyond  the 
apasmodir  stage. 

P<inviiUion.«.  usually  seen  in  young  infunt,s,  are  due  to  intense  cerebral 
[congestion  during  an  attack  or  to  intraeraTiial  heniorrhage.  Asphyxia 
]  Diay  follow  a  severe  paroxysm,  with  or  without  convulsions. 

'ITie  .second  class  of  complications  comprises  those  that  are  cause<l 
Ihv  infeftion,  the  most  important  of  which  is  bronchopneumonia,  which 
Loc^'urs  much  more  frequently  in  infants  than  in  ohier  children,  and 
Itapccially  th<*se  in  the  first  year  of  life.     It  is  much  more  often  seen  in 
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linspital  cases  ami  in  lrnt'uit'n(-hoiisr  prac-ticc  than  amn!  favorat 
siirnminliiigs;  more  nffi'ii  in  tlif  winter  ami  spriiij^  than  thr  siiimurr 
monlhii.  It  comes  on  usually  wlu-ii  tho  ilLsfa-se  Ls  a,t  its  ht^igJit,  in  somr 
part  of  the  second  stage.  The  on-set  may  l>e  stiddfn,  or  there  mav  be 
s^-inptoins  for  a  niutijl)er  of  ilays  previously  of  a  ^"ueral  hroTichiti-s. 
The  le,sions  consist  usually  of  small  areas  of  pneumonia  scattered  tn'cr 
a  greater  part  of  hotfi  che.sty;  or  there  may  I'e  one  or  more  large  areas 
of  consolidation.  The  respiration  ir*  usually  ven'  rapid  and  out  of  pro- 
portion tn  the  temperatnn",  dne  to  the  pTt*senre.  fM-rhnps,  of  u  nmiph- 
catiiig  etnphy.sema.  The  whoop,  if  it  hjus  been  ppe,seril,  oflm  di>.ap{M-aT>. 
hitt  the  paroxysmal  eharaeter  of  the  cough  iL^ually  remains.  The 
<lisea.se  is  very  fatal  an<l  is  usually  prolonged  even  if  it  lenninalcs  favop- 
alily.  Convulsions  frequently  occur  during  the  course  of  the  pneu- 
monia, or  nii  a  final  syrnptoiii.  Pleurisy  frecjnently  eoniplieates  the 
more  elironie  ea.ses. 

ISri>nchi(is  is  a  frcftiient  complication  in  young  ehihlren.  often  pro- 
longing tfio  third  stage  of  the  disease. 

Otitis  media  anri  mastoid  abscess  are  occasionally  seen. 

In  summer-time  the  <l!seELse  In  infants  is  frequently  compliealed  hy 
seven''  diarrhea,  whicli  gn^atiy  adds  tt>  the  gravity  of  the  rase. 

Vomiting,  instead  of  (K-enmug  only  with  the  attacks  (if  enng!iin^, 
may  l>c  almast  inees.sant  and  continue  far  into  (he  ^tage  of  ilceliiie. 
Finally^  any  of  the  infections  exanthemata  may  and  frt'«^uently  do 
complicate  whooping-eongh,  especially  in  institutions:  measles  often, 
diphtheria  and  scarlet  fever  not  infrctjiiently.  Such  a  eompliealion  is 
very  apt  to  r-ause  a  fatal  termination. 

Whooping-eough  is  not  infref|nently  followcri  by  general  tnl>eK'nlosis, 
the  disea.se  either  lighting  up  a  latent  process  usually  in  the  bronchial 
lymph  nodes,  or  being  engrafted  on  a  weakened  constitution, 

Mara-mnus  occiLsionally  follows  seven»  eases  in  infants. 

Diagnosis. — This  is  generally  inijxjssible  imtil  the  stage  of  .spasm. 
One  may  .suspect  the  nalun.*  of  the  disease  when  a  bronehiaJ  eold  with- 
out any  or  only  verj'  limited  physieal  signs  grows  worse  from  day  to 
day  in  spite  of  treatment. 

In  abortive  cases  and  those  without  a  whoop  the  diagnosis  iniisl  be 
made  on  the  otlier  eharaeteri.stics  of  the  cough,  history  of  exposure,  and 
absence  of  physical  .signs. 

Some  children  whoop  to  a  moderate  extent  whenever  they  contract 
cold,  hut  the  character  of  the  eon^rh  l-^  not  typical  anil  the  course  of  (be 
disease  is  t[nite  different  from  ihat  of  wh<K>ping-HN>ugh,  Such  children 
fi"c(|ucntly  have  adenoid  growths  or  a  thickem"*!  pharynx. 

FortMgn  boflies  in  the  larynx  have  occa-sionally  airaulated  this  disease 
and  le«l  to  a  false  diagnosis. 

Kniarged  bronchial  lymph  norlea  pressing  on  the  pneumngastrie  nen-e 
give  I'isi'  (o  svrnpttuns  in  some  cases  lianlly  U*  l>e  ditferentiutfti  from 
those  of  whmtping-eongh.  The  cfuirse  of  the  two  diseases,  mcthixl  of 
onset,  liisti^ry  of  exposure,  must  be  taken  into  account  in  determining 
the  njiture  of  the  case. 
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'VrognoBis^ — The  agj^rcgatf  inurtality  frfuii  whoopinf^-cou^h  is  larj):?, 
a.-:*  (In?  follt>\viiig  .stati.stirs  cjuotrd  liy  Conihy'  will  .show.  In  the  city  of 
f'*»jis,  from  IKSt)  to  1000,  7013  deatli^  cK*currcil  from  the  ili^eiusc.  In 
tlm<^  fity  of  London  in  1893,  2330  deatlis.  Acconling  to  Johnston,' 
\vI'»4rt>|>ing-coujjh  in  the  Unitefl  States  Ls  responsible  for  the  deatlis  of 
l«_M_),tKH)  children  in  every  deeiidf. 

It  Ls  a  touch  more  fatal  diseii-se  in  institution.s  an<i  in  poor  surround- 
in^^  tiiau  when  occurring  under  oppositt;  con<htions. 

.Age  LS  a  most  important  factor  in  determining  the  oiitcomr.  In 
cltildrrn  under  two  yeurs,  ;iiid  erijx^eially  thusr  inuh-r  inw.  yeur,  it  is 
YL-rj  fatul  on  ^a-eount  of  the  oeenrrerict'  of  rrjin|iheiitions,  e.s|KXMally 
nf  pneumonia  and  ermvnl.siim.s.  After  two  vears  the  death  rate 
gr^^luully  decn.'ases,  and  after  five  it  is  very  low.  The  propiiosi.s  is  not 
13  ^pood  in  winter  as  in  suiiniu-r  or  in  racliitit.*  and  dehilitated  children 
as  in  those  previously  in  ^oml  health.  It  is  tio(  ^mx\  when  constant 
vi>»riiting  interfere.s  with  the  patient's  nntritioii  or  when  the  di^ea-sc  is 
nxstphcuted  hy  one  of  the  exanthem^ita, 

"-■.'he  severity  of  any  uncomplicated  case  is  to  he  judged  hy  the  iiuiidjer 
of  jjaroxysms  occurring  in  twenty^four  hours^  together  with  the  violence 
aji*  ]  iluraticjn  of  the  individual  seizures, 

Trreatment. — The  nund>er  of  remedies  suggested  for  whooping-cough 

tH*-«».ra  elor|Uent  testimony  to  the  lack  of  success  attending  any  one  kind 

^reatmentj  and  yet  a  great  deal  can  be  accomplished  in  alleviating 

':^  sufferings  of  the  ]w»tient,  even  though  the  course  of  the  disease  is 
tK»  *-    altered, 

^^nterfii  J/fti.sufr.v,— WTien  the  nature  of  the  disease  has  been  deter- 
mi  »-~iihI  the  child  shoidd  Ih^  isulafed  in  .so  far  as  |->cjssililc  from  susceptible 
uicj-ivitiuals  and  especially  from  young  infants.  The  foo*!  should  I h' easy 
**f  ^ digestion,  pteptoniKcd  if  nercsaarj'.  The  cliiltlren  may  lie  requireil  to 
l*"-  -ffd  a(  fre<p»ent  interval.s  if  the  vijmiting  is  constant.  Milk  forms  a 
siii«i4lile  diet  in  many  eases.  In  artificially  fed  infants  it  may  have  to 
*^        ^V'eakened  or  predigested. 

i^t're  can  he  no  doubt  that  thciie  patients  cough  nuieh  less  when 
ois  ^  — ofnJoors  than  when  eonfine<!  to  a  closed  rimni,  for  which  reason  they 
*'***  ijlil  Ix-  alloiverl  ttut  on  good  days  as  much  as  |M>ssihh',  the  room  being 
''"*^*  roiightv  aired  and  cleancfl  liofore  their  retnrn.  In  inelement  weather, 
^^^-»iH  airings  mav  Im^  substituted.  If  it  is  necessary  io  cnnfine  the  ehih! 
I  <tiir  oT  two  rooms  ihi'y  .should  he  airetl  and  cleaned  constantly, 
^■""^-'^ijent  ehangi'  of  bed-elothes  and  wearing  a]>part*l  are  helpful.  In 
''"^■'*pe  eases  which  do  not  yield  to  onlinary  uiea-sures,  a  eliange  to 
*  "^^'arm  climate,  pR'ferabty  by  the  oi>en  sea»  or  a  sea  voyage,  is  often 
*"'   ^  fSjvui  Iwnefit. 

iTip  milder  attacks  of  whooping-cough*  especlaity  when  oecurring  in 
^■f^ildren  over  twu  years  of  age,  retpiire  no  other  (realment  than  careful 
'^^«iing,  proper  clothing,  ami  fresh  air 


'  TmlUS<1winiili»'ilt,«  rJe  tVnfunt 
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No  reraedy  has  yet  been  discovered  which  has  a  uniform  effect  in 
shorteiiinj^  the  disease^  but  many  diminish  the  number  and  severity  of 
ihf  spiistnji  in  a  certain  pro[>orlion  of  vsu^es.  A  few  of  those  which  luave 
been  found  mast  efficjwious  are  as  follows: 

lAfcal  Trt'oliaenf. — ^This  consists  of:  1.  IrL*iufflation  of  various  powders 
into  the  nosp  and  laryux;  f|uinine  mixeti  with  some  l}land  jxjwder,  its 
bicarbonate  of  soda  or  acacia,  in  the  pro|M)rtion  uf  1 :  10  or  ,slrong(*r; 
antipyrin,  boric  at'id,  and  benzoin^  the  treatment  being  given  threo  or 
four  times  a  day,  preferably  just  after  a  spasm.  This  method  of  prtv 
cetJure  Ls  at  present  but  little  in  vo^^ue.  It-s  results  are  far  from  con- 
vincing. 

2,  Applications  to  the  laryux,  especially  of  cocaine  .solutions,  1  to  4 
per  cent,,  is  nndoubtcilly  cfficaciou.s,  but  it  is  a  dithcull  method  of 
treatment  and  the  danger  of  poisoning  must  t>e  borne  in  mind.  Weak 
solutions  of  1 ;  W  and  1 :  90  of  carb(>li<-  aciil  and  other  antiseptics  may 
be  also  used  in  this  way. 

3.  Inhaliitioii.s  of  carbolic  acid,  creoisote.  and  cresnlin  have  been  found 
of  decided  benefit.  The  air  of  the  room  may  lie  saturated  with  one  4»f 
these  substances  by  means  of  a  croup  kettle  or  speeial  apparatus  made 
for  thl"*  purpose,  or  clothes  soaketl  in  carbolic  acid  may  l>e  hung  over 
the  children's  Ijcd,  or  the  substanee,^  u^ed  in  an  inhaler.  The  possi- 
bility of  carbolic  acid  poisoning  is  to  be  guarded  against  by  regular 
exiiminutiim  of  the  urine. 

The  treatment  suggested  by  Bergcon  in  1887.  and  later  used  with 
marked  success  by  Dr.  O'Dwyer  in  the  New  York  Foumiling  Hospital 
in  the  treatment  of  150  case.s  of  vvhooping-i-ough,  consists  of  the  R-clal 
administration  of  carbontf  aci<l  gas.  For  this  pur|M>se  (here  is  netslcd 
a  wide-mouthe<l  Iwttle  holding  a  pint  or  more,  into  which  pufu^es  a 
glas.s  tube  through  a  perforated  cork,  A  reetal  tulje  is  fittetl  to  this 
with  a  nozzle  suitable  for  introducing  into  the  rectum.  The  bottle 
is  filled  one-third  with  water  and  24  gm.  (0  di'O  of  bicarlwrnate  of 
HOfIa  di.ssolved  Jn  it,  after  which  lo-W  gm.  {\  oit.)  of  cr^'.stalline  tar- 
taric acid  is  atiiled  ami  tlie  rectal  tu!>e  inserteil.  <'Oj  is  thus  lil>erated 
in  proper  quantitie-'i.  The  treatment  ia  continue<i  for  five  to  ten  minutes, 
depending  on  the  child's  age,  and  given  tlircc  times  a  day.  A  flushing 
of  the  face  regularly  follows  the  administration  of  the  gas.  The  par- 
oxysms are  reduced  in  number  and  the  wlioopoften  pTOUipllydisapp(^ars» 
together  with  the  vomiting.  Occasionally  the  treatment  will  have  to 
be  suspenrled  on  account  of  the  occurrence  of  a  mild  diarrhea.  While 
I  have  had  no  personal  experience  with  this  form  of  treatment,  the  fact 
that  it  has  been  vouchcil  for  by  so  good  an  observer  justifies  its  further 
use,  esptvially  its  it  pronluees  no  dangerous  symptoms.  The  breathing 
of  the  ga.i-ladcn  air  uf  g]i^  tanks  is  in  all  probabihty  a  popular  mode 
of  applying  this  treatment. 

For  tJie  immediate  relief  of  threatened  suffocation,  or,  in  order  to 
abort  a  spasm,  pulling  the  jaw  forward,  as  suggested  by  NaegeH  and 
lately  by  Sobel,  Ls  etTective  in  a  certain  munber  of  caaes.  The  admin- 
istration qf  chloroform  or  ether  or  the  inhalations  of  oxygen  is  occa- 
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slor^&Wy  indicated.     Finally^  intubation  has  been  practised  with  more 
or    l*-^"*  success,  in  this  countn'  and  Europe,  in  desperate  eases. 

^  ^itemed  Treatment.— Kvaon^  the  large  ninml>er  of  remedies  suggested 

the"       following  have  slow!  the  test  of  time  and  exiMf-rienee  as  being  efh- 

r»c:ri.**us  in  a  K*^  proportion  of  cases.     Aiitipyrin,  well  borne  by  even 

yovx  Kig   infants  in  doses  of  0.06  gra.  (1  g\\)  to   eaeh  year  of  a  child's 

lif^-       up  to  0.2  grai.  (3  gr.),  every  two  hours.     The  adt]ition  of  sodium 

brownide  in  quantities  double  that  of  aiitipyrin  has  seeine*!  to  tne  to 

mt-¥-«-a.se  the  efficacy  of  thi.s   nietliofl   of  treatment.     In  older  children 

^airline  in  doses  of    0.13   tu  0.19  gm.  (2  or  3  gr.)  of  the   sulphate  or 

its     t-<]uivalent,  three  times  a  day,  is  well  thought;_4>f  by  many.     It  may 

be    ^iven  in  syrup  of  yerba  santa.     When  it  upsets  the  dige-stion,  which 

it  %^  apt  to  do,  it  should  be  di:scontitiued,  and  on  no  account  should  it 

be    ^ven  to  infants. 

!B^lladonna,  pushed  to  the  point  of  tolerance ,  undoubtetlly  has  an 
effe^Mt  on  the  symptoms.  Its  routine  employment  is  more  or  less  limited 
to  tiospital  eases  and  those  which  are  constantly  under  skilled  oliscrva- 
I  tton-  The  fluid  extract  may  be  given  in  da^es  of  0.032  c.c.  (J  inin.) 
^1  vwrv^'  four  houi^  and  gradually  increased,  or  the  intervals  shortene*!. 
^M  FliAi*hing  of  the  skin  and  dilatation  of  the  pupils  must  be  intluced  in 
^1    Ohlc^  to  secure  the  benefits  of  this  drug. 

^B       A.  remedy  suggested  to  me  by  Dr.  Silver,  of  the  Vanderhilt  Clinic  Jn 

^V    Ne"**'  Vork,  and  employeil   very  frequently  since,  has  prothic-ed  g*x»l 

[         rw».»l(s  in  a  majority  of  the  cases  in  which  it  was  used,  namely,  the 

int<?maJ  atlministration  of  peroxide  of  hydrogen  (3  percent.),  as  in  the 

following  prescription: 

1^.— UrdroccD  peiDxtd fiO.Oc  c.  (9IJ}. 

OJTcertnuni ^  1^.0   "  (in^ 

Aqua q.  B.*d  jao.O    "  (llv).— M 

8lg.— Tvjpoanftil  In  water  eTery  two  hours. 

^o    bad  results  have  followed  this  treatment,  and  the  number  of 

P*'*>xysms  and  their  severity  have  been  regularly  reduced. 

Broriioform  may  be  mentioned  as  having  had  many  advocates  at 
"^Tie  titnc;  poisoning  has  been  reported  in  a  number  of  in.stances.  ll 
^*y  lr*e  given  in  dases  of  O.IS  to  0..'^  e.c.  (3  to  5  min.)  three  times 
a  day^  oj.  rtiore  frequently,  the  initial  dose  Iwing  aV)out  0.06  e,c.  (1  ruin, 
for  a  child  of  one  year.  It  should  never  be  given  in  a  mixture  that  is 
allowetl  U)  stand  or  that  is  not  well  shaken, 

*^^€itmmt    oj    ComplicatiotKt. — \'omiting    which    persists    after    the 

•ipttsttiodic  stage  may  ixHpiire  the  temporarj'  employment  of  rectal  fetij- 

I"f?  or  stomach  washing,  in  addition  to  the  use  of  rearlily  digesteil  fotxl 

'"  stllall  quantities  at  frequent  infer\-als.     For  diarrhea  and  intestinal 

^'^^rrh  the  usual  treatment  is  to  l)e  employed:  cathartics  at  the  outset^ 

t'^sUjr  oil  or  calomel,  stopping;  (he  milk,  and  the  substitution  of  carlw)- 

jy*irates.  broths,  soujis,  and  chopjM^d  meat,  together  with  lavnge  of  the 

'•oi^vcU  when   necessary. 

Hemorrhage  cannot  be  prevented  except  by  control  of  the  paroxysms. 
n\  si^vere  epistaxi:^  astringents  may  be  tried,  as  douches  or  the  local 
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application  of  ailrcnnlint  1:5(MK)  to  1:1U,0U0  ^ultition,  aiul,  as  a  last 
resort,  pliif^in^  (ht^  p(ist4-Tinr  nares. 

Stiuiulunts  arc  necdeti  in  fjLsrs  of  wrak  lifart  ami  in  nicist  iiifaiiLs. 

Bronchopnt'txriioriia  iL'oiTipHnitinj;^  whonpiiig-fou^h  Ls  lo' Ik*  tn>ale<l  in 
the  same  way  as  piieiitnoiiia  ('(Hnplicatinj;  iUIut  iiifectioiLs  diseasirs.  hul 
needs  very  careful  uvcrsijLjlit  IxTuitsf  (if  the  partix}^inal  t'oii^h. 

Ill  iTLslitutiojis  for  cliililnii  wtini  iliplitlu-riu  |.in^v;nU  immunizing 
dosfs  of  antitoxin  s|unil*I  Ih-  giwu  at  the  onset  of  the  ilisea'^e. 

The  after-treatiiient  consisfc*  of  r<Kl-liver  oil*  mjtii|>  tjf  ihr  io^lidi-  of 
iron,  etc". ,  attention  to  the  diet  and  geiiem]  health,  ami.  when  |>ciwtil»|c, 
change  of  climate. 

MUMPS. 
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nv  MATTHLVS  NKXlLL,  .1r.,  M.D. 

Mnni(}S  {Infectious  I'arotitis)  is  an  aente  eoinminncalileilisejtHe  ehar-- 
acterizi?*!  hy  .swi*llinf;  of  the  .s:ih"\'iiry  ^laiuls  atid  temlency  to  involvi- 
other  glanilular  structures,  notaUly  those  of  the  ^fcnital  trael. 

Occuireiiice, — The  <lisea^t'  in  cln'ldreti  iK-enrs  mf>^it  freqiierMly  Itelweea 
th*'  M^e  of  fiw  ami  fifteen  vears,  though  it  is  oeejusjonnlly  ini'i  with  at-2i 
a  nmeli  earlier  [jcriotL  It  occurs  in  small  epidernies,  esjHM-ially  in  ^m 
schools  and  other  institutions  where  older  eliildreii  eoti*j;rej;are.  At:^ 
the  New  York  Fomidlin^  llaspital,  in  which  nearly  all  the  eliildtra.^ 
are  under  five  years  of  agt',  the  tlisease  b  praetir-nlly  nnknown. 

Etiology- — ^Close  eontaet  is  necessary  for  it.'^  dis-seminntion,  which  is 
prohuhjy  through  the  agency  of  the  hreath.     It  niay  rarely  U*  ctMiveye* 
by  a  third  person,  clothes,  and  otlier  articles. 

It  hi  apparently  eontiij^iou-s  from  the  very  l>e|;inning  of  the  syniptoias 
to  the  time  ivf  snhsidenee  of  the  ^hindnlar  swelling;,  and  ev*'n  later. 

One  altiiek  n.snally  renders  a  patient  iminune  during;  the  re>t  of  life. 
but  iseeond  attacks  are  not  very  rare  and  rt^apses  oeeasionally  ixi-ur. 

Incobatian. — Cases  have  Ix^n  reported  as  occurring  one  wtvk,  od 
even  less^  after  expo.suR\  The  usual  period  of  inauhatioii  Ls  a  lonjj  i«ie. 
usually  from  eii^hteen  (lays  to  tliree  weeks  or  more, 

BactfiirJiologf. — A  diploooecnis   isolated   by   Laveran  and  Catrin  fmn 
the  Ulooci,  testieleH,  and  serous  elTusion^s  oceurnnjj  in  the  eourse  of  the 
disease  has  Ix-^'U  tdenlifie<l  liy  other  oKser\'ers,  and  while  much  cvidenei 
[hjints  to  it  iw  the  Nix-elfie  cause,  thus  far,  to  my  ku(^w|ed^'c,  no  u\h-  lia>^ 
sueeeeilcd   iu   reproducing  the  disease  by  inoeulatinj;  cultures  of 
orjt^anisin. 

Pathology. — In  the  rare  cases  whieh  have  been  lir«m>;ht  lo  jinlopsv 
theiT  has  been  found  e*mf^eylion  of  the  jjland  involvrtb  witii  catarrh  ol 
the   tubules   and   eileina   of   the   surrounding   connective   tissnw.     Il 
eomplicatin^  orchitis,  evidence  of  atrophy  of  the  seminiferous  ttihulc 
has  been  tlcvScrilteiL 

Symptomatology. — In  many  cases  there  art*  no  'lAidroniata,  nr  ih*r<t 
are  so  aligiit  that  the  first  symptom  noled  is  the  swelling  of  the  purotk 
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f^iod.    There   IS   usually   a    rise  in  the  temperature  of  two  or  three 

in  other  cases  the  fever  is  high  and  at^ompanied  by  headache,  pain 
lirilhe  t)ack  and  muscles.  There  is  loss  of  appetite  and  general  languor. 
jThpTT  may  he  chilly  feelings  of  an  ax:tual  chill.  Cases  of  delirium  have 
IWd  descriheiL  'Fhe  more  violent  methotl  of  onset  Is  much  more 
nimiiiiiiily  seen  in  adults  than  in  children.  Other  symptoms  frequently 
Ifompiainwl  of  are  sore  thi\>at  and  earache,  Epistaxis  may  usher  in 
[an  lUtaek. 

TbcMAelltng  of  the  £;1and  hejijin.*:  under  the  IoIh'  of  tite  ear,  between  the 

Isustoitl  j)rcKvs.s  auc]  the  ramus  of  ihc  jaw,  and  extends  upwanl  in  front 

of  the  ear  and  downward  to  the  neck  (Fig.  104).     The  swelling,  when 

moderate,  can  best  be  appreciateel  by  looking;  at  the  patient  from  Ix-hind 

riG.  104 


Munipe. 

"' s  pxiti  light.  On  palpation  the  swollen  area  is  felt  to  be  smooth. 
*M"h'  rpsisiant,  and  more  or  less  sensitive  to  pressure.  Both  glands 
'^*yh«»uiv(»lved  simultaneously,  but  in  the  majority  of  cases  one  precedes 
waller  by  (wo  or  three  days  op  there  may  l>e  a  delay  of  a  week  or  more* 
laerp  is  pain  nn  o|>enJng  the  jaw  widely*  and  mcKlerute  soreness  of 
'"*'  tlmiat  OR  swallowing.  The  ]>atients  are  apt  to  speak  and  take  food 
Inmtigli  u  partly  opened  mouth;  the  flow  of  saliva  is  regidarly  dimin- 
t'Mjit;  luav  he  normal  or  even  increased. 

.  ^*ii  examination  of  the  throatj  at  the  beginning  of  the  disease,  there 
'^^tenseen  a  redness  of  the  fauces,  soft  palate,  tonsils,  and  of  the  inner 
Mice  of  ihe  cheek,  together  with  a  swelling  of  the  mucous  membran? 
« lH<^  orifitr  of  Steno's  duct, 
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Instead  of  the  swelling  being  confined  to  the  immediate  vicinity  of 
the  parotid,  it  may  extend  upward  to  the  orbital  region  and  downward 
over  the  face  and  neck.  When  this  swelling  b  bilateral  the  patients 
present  a  squirrel-like  appearance.  In  severe  cases  the  skin  over  the 
affected  parotid  may  be  reddened  to  a  moderate  extent,  in  which  case 
the  tenderness  on  pressure  is  quite  marked. 

The  disease  may  not  be  confined  to  the  parotid,  but  involve  the 
Siihniaxillary  and  sublingual  glands,  or  one  or  both  of  the  latter  may 
be  swollen  without  the  parotid  or  may  precede  the  swelling  of  the 
Utter. 

The  swelling  having  reached  its  height  gradually  subsides,  and  the 
appearance  of  the  gland  is  normal  usually  after  a  week  to  ten  days. 
Jielapses  may  occur. 

flven  when  the  disease  l^egins  with  severe  symptoms,  after  the  first 
twenty-four  hours  the  children  are  not  particularly  ill,  complain  only 
of  a  sense  of  discomfort  and  the  difficulty  in  swallowing,  especially,  solid 
food. 

Complications. — Mumps  is  a  disease  which  in  childhood,  almost 
without  exception,  runs  a  benign  course.  The  complications  so  fre- 
quently observe<l  in  adults  are  practically  never  seen,  and  the  few 
complicated  cases  described  have  nearly  all  occurred  at  or  near  the  age 
of  puberty.  Orchitis  is  occasionally  seen.  At  its  onset  there  is  often 
high  fever,  restlessness,  and  even  a  mild  delirium,  together  with  pain 
referred  to  the  testicle  and  cord,  with  .some  tenderness  on  pressure,  or 
the  symptoms  may  be  so  slight  that  only  an  examination  of  the  testicle 
may  reveal  the  fact  of  its  involvement.  The  duration  of  this  complica- 
tion is  usually  from  three  or  four  days  to  a  week  or  more,  when  complete 
resolution  takes  place.  Atrophy  is  almost  unknown.  Orchitis  mav 
occur  at  the  heifrht  of  the  paroti<l  swelling,  but  usually  <iuring  convales- 
cence. Swelling  of  the  mammary  gland,  not  confined  to  girls,  is  occa- 
sionally seen,  even  at  an  early  age.  Swelling  of  the  ovaries,  with  pain 
and  tenderness  on  deep  pressure,  and  of  the  external  genitals  in  girls 
is  sometimes  met  with. 

I^'ss  coMunon  complications  are:  secondary  involvement  of  the  lymph 
nodes;  suppuration  or  gangrene  of  tlie  affected  salivar\'  gland,  due 
to  secondary  infection;  involvement  of  the  thyroid  and  lacr\'mal  glands; 
paraly^t's  of  the  various  nerves,  especially  of  the  auditory  ner\'e,  which 
may  be  followed  by  total  and  permanent  deafness;  paralysis  of  the 
facial  nerve,  apparently  due  to  pre-ssure,  and  nephritis. 

Prognosis. — Minnps  in  chllilren  is  a  self-limited  and  rarely  compli- 
cated disease,  running  a  benign  course.     It  is  never  fatal. 

Treatment. — ('ases  oceurring  in  schools  should  Ix?  isolated.  Strict 
isolation  within  the  house  is  not  necessary.  With  the  onset  of  the  disease, 
tiie  ( hihl  should  i)e  ])ut  to  bed  and  confined  to  the  house  during  the 
entire  illness.  Sedatives  may  he  reciuired  at  the  Iwginning,  and  cold 
sponges  to  reduce  the  fever.  The  diet  should  be  fluid,  prcferablv  milk. 
To  reliev<'  the  pain  and  discomfort,  hot  applications,  camphorate<l  oil, 
or  benadoiina  ointment  may  be  applied  to  the  swollen  gland. 


i 


GLANDULAR  FEVER  483 

Mild  solutions  of  boric  acid,  listerine,  or  other  mild  antiseptic  mouth- 
wash should  be  used  several  times  a  day.  When  orchitis  occurs,  rest 
iu  bed  is  immediately  indicated,  with  the  application  of  cold  to  the 
affected  part.  Guaiacol  ointment,  25  percent.,  as  an  inunction  has  been 
found  efficacious  in  the  treatment  of  this  complication.  Fumigation 
is  not  necessary  except  in  schools  and  other  places  where  a  number  of 
cases  have  occurred.  Under  such  circumstances  a  thorough  cleaning 
and  application  of  antiseptics  may  be  necessary  to  prevent  further 
outbreaks  of  the  disease.  Three  weeks  from  the  beginning  of  the  attack 
may  be  taken  as  the  probable  limit  of  the  infectious  period. 


GLANDULAR  FEVER. 

By  FLOYD  M    CRANDALL,  M.D. 

Jn  1889  E.  Pfeiffer  described  a  condition  which  he  called  Glandular 
Fever.  He  descril>ed  two  forms  of  the  disease,  the  one  very  rapid  in  its 
course,  the  other  less  rapid,  but  still  an  acute  cHsorder.  Since  that  time 
numerous  cases  denominated  glandular  fever  have  been  reported,  but 
there  b  grave  doubt  as  to  the  actual  character  of  many  of  them.  Some 
have  unquestionably  been  only  influenza  or  coryza,  with  enlargement 
of  the  lymph  nodes.  Others  have  been  septic  cases,  ami  still  others  have 
Dccn  atypical  cases  of  typhoid  fever  or  other  infectious  diseases.  The 
n*ere  presence  of  the  enlargement  of  lymph  no<les  with  febrile  symptoms 
Q**^s  not  warrant  the  diagnosis  of  glandular  fever.  It  is  my  own  belief 
that  there  Is  such  a  disease  as  glandular  fever,  but  that  it  is  very  uncom- 
"^on  and  rarely  occurs  sporadically.  Pfeiffer  asserts  that  it  occurs 
usually  in  epidemics,  but  they  are  of  limited  nature.  AH  the  children 
suffer  from  it  when  it  is  introduced  into  a  family.  The  best  work  in  this 
*^untry  on  this  disease  has  been  done  by  West,  Hamill,  and  Seibert, 
anti    in  England  by  Dawson  Williams. 

l^he  most  extensive  and  complete  observations  on  glandular  fever 
"^  those  of  J.  Park  W'est,  of  Bellaire,  Ohio,  reported  in  Archives  of 
'  ^fiiutrics,  Decemlier,  1896.  He  reports  00  cases  observe*!  by  himself 
**^*J  Dr.  Korell,  occurring  in  Eastern  Ohio  among  children  between 
•P^  ^^es  of  seven  months  and  thirteen  years,  in  forty-three  families. 
L^  y  twenty  children  of  these  ages  escaped,  but  there  were  numerous 
*^"*Mren,  both  younger  ami  older,  who  did  not  contract  it. 

"yuptomttology. — The  disease  described  presented  the  following  train 

^^   **>'mptoms:  A  sudden  definite  onset  after  a  perio<l  of  incubation;  a 

^*^Y*^f,  nmning  its  course  in  from  four  to  seven  days  and  terminating  by 

ctlsus ;  characteristic  enlargement  of  the  cer\'ical  lymph  nodes,  forming  an 

™^igated  tumor,  lying  below  the  angle  of  the  jaw  anterior  to  the  stemo- 

'^•stoid  mu.scle,  l>eginning  always  on  one  si<le  and  appearing  later  on 

"*«  other;  enlargement  in  most  cases  of  other  lymph  nodes,  notably  the 

Voateervical,  axillary,  and  inguinal,  and  not  infrequently  the  mesenteric 

wd  bronchial;  enlargement  of  the  liver  and  spleen  in  a  large  proportion 
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of  cases;  prostration  and  rapidly  developing  anemia.  The  di:iease 
recordetl  hy  West  was  clearly  coiitagioiia,  and  occurred  chiefly  betnreen 
the  ages  of  one  and  ten  years.  Debility  and  a  weak,  rapid  pubc  were 
always  presentj  and  were  noticeable  in  most  ca'^e.s  after  all  other  traces 
of  the  4lijsease,  except  some  swelling,  had  disappeared.  The  skin  had 
adull,  flashed  appearance,  but  there  was  no  eruption  of  any  kind.  The 
eyes  were  heavy  and  frequently  the  pupils  were  widely  dilated. 

The  most  marked  feature  in  all  the  ea,st\s  rejMjrtetl  by  West  was  the 
enlargement  of  the  cen'ical  or,  to  be  more  definite,  the  carotid  lymph 
nodes.  After  two  to  three  days  of  malaise  the  swelling  could  be  seen. 
As  a  rule  it  began  on  the  left  side  and  reiiched  full  development  on  the 
second  to  fourth  day.  Several  hours  before  its  completion  on  this  side 
it  would  Iw  noticed  on  the  right,  and  the  same  course  would  be  followed 
as  on  the  left.  Occasionally  the  swelling  l>egan  on  the  right  side,  but  in  no 
case  {|id  it  apjM^ar  simultant^jusly  on  both  sides.  Very  rarely  was  it  con- 
fined to  but  one  side.  The  swelling  always  had  the  same  peculiar  eharac- 
teridtic  appearance.  To  the  eye  it  was  smooth,  but  the  finger  easily 
detected  three  or  four  enlarged  Innph  nodes.  This  swelling  was  elan- 
gate^l,  about  as  thick  an  the  index  linger,  ami  ran  d()wnward  anti 
forwar*t  from  just  below  the  angle  of  tlie  jaw,  betwceti  the  UkIv  of  this 
bone  and  the  stemoraastoid  muscle,  to  a  little  beyonri  the  middle  of 
the  jaw. 

Other  lymph  nodes  in  the  immediate  vicinity  were  swollen,  but  not 
so  much.  The  swelling  was  always  tender,  often  painful,  ami  frcjpiently 
caused  stiffness  of  the  neck,  and  a  choking  sensation.  In  (hrec-fomrths 
of  the  ca,ses  there  was  noticetl  enlargement  of  the  otlier  lymph  ntxles 
— postcervical,  axillary,  and  inguinal.  They  were  never  ah  etdarged 
in  any  single  ease,  nor  were  they  so  much  cnlargcfl  nor  so  tcufler  as 
the  cervical  nofles.  In  thirty-seven  cases  the  mesenteric  lymph  no*ies 
could  be  felt  enlargerl.  This  is  probably  coTisiderably  understated,  as 
oxaniiination  was  not  made  in  the  earlier  cases. 

The  history  of  the  cases  in  this  epidemic  resembles  very  clascly  lliat 
given  by  PfeifTer  in  his  secoufl  class,  an*l  l>ears  out  his  statement  that 
the  <lisease  is  of  epidemic  chariicter  that  di>es  not  extend  Ix-yond  the 
children  of  a  single  house  or  family.  So  far  as  is  kTiown  only  one  adult 
case  has  U*en  describe<l.  The  disease  is  usunlly  at  its  height  on  the  third 
or  fourth  day,  at  which  time  the  lemp<Talure  reaches  its  maximuTU 
point.  The  acute  symptomus  subside  rapidly,  but  convalescence  i.s  apt 
to  be  slow  anrl  tedious.  The  disease  is  rarely,  if  ever,  fatal.  The  most 
serious  and  frcrpiciit  complication  is  acute  nephritis,  ten  cases  of 
which  have  been  rcconled  in  literature. 

Diag^oBis. — There  are  some  who  iloubt  the  existence  of  glandular 
fever.  Ashby  and  Wright  are  "rather  inclined  to  think  that  wliilc 
'gland  fever'  d*>es  uudoul>te*Ily  occur,  it  is  rarely  idiopathic,  but  thr 
results  of  absorption  of  toxic  materials  from  a  mucous  membrane." 
Several  writers  mention  it  as  a  result  of  autointoxication,  with  the  infr*- 
tinal  tract  as  the  probalile  source  of  the  infectious  material.  Others 
are  of  the  opinion  that  there  is  a  probable  microbie  influence,  while 
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SCARLKT  KICVKR. 
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Scarlet  fpver,  or  St-arhitina,  is  an  acute,  infectious,  and  rontA^otu 
Jisca.st\  occitning  t'oninioiily  during  cliildlnMx].  Typical  eases  prewenl 
the  following  featiirf.s:  After  an  iiieiMmtioTi  of  frtjin  three  to  four  dav>^ 
thcR"  Ls  a  sudden  onset  of  sore  tliroat,  vomitings  atid  fever,  ffillownnl 
within  twenty-four  hours  by  a  rash,  conslstinj^  of  minute  piHnLs  of  n 
scarlet  coh>r  closely  grouped  on  a  rtHldt'rie<l  skin,  which  apix-ars  first  on 
the  neck  and  extends  nipiiily  over  the  Iwdy.  The  eruption  continues 
fmm  four  to  .six  tinys  und  is  folluwe<l  hy  a  stage  nf  ile.si|n;unauun  which 
continues  from  three  to  six  weeks*  Tlie  (JLsease  may  l>c  eontagioas 
from  the  first  symptoms,  but  is  usually  not  contagioiw  until  the  rash 
has  appeared.  The  [>eri(wl  of  contagion  cnntimies  until  <]esquiuiiation 
h  foniplcte. 

Etiology.     Exvliifuj   T'diAfli-fl.— Sriirlet    fever  Ls   iM^yond   all    ihmltt   an 
infectious  tlL^eiise^  1ml  the  fspccific  germ  hiLs  not  yet  been  discovcretl.    h- 
seema  certain  that  tttTfpiomn'i  play  an  important  role  in  the  causation 
i>f  some  of  the  .symptoms,  b\it  th*'  eviflencc  seems  to  l>e  growing-  stninger 
that  stroptocofc!  arc  not   the  CRHS<»  of  the  disease  itself.     'Hie  n-^-ciil 
studios  uf  Hektocn,  Weaver,  ami   lluedinger  strenj^then   the  Idea  tha*- 
the  streptococcus  is  an  important  factor  in   making  up  the  svmptoiii- 
compLex  of  scarlet  fever,  but  lend  no  support  to  the  claim  that  it  is  th 
spcciHe  (»rganism.      Hektoen  p<*ints  out  that  while  streptococci  mav  !■ 
foimd  in  the  h|(>(»d  and  internal  organs  after  death,  they  are  sought  U- 
\i\  vain  in  the  early  stagers  and  are  absent  in  the  majority  of  cases  mil 
late  in  the  disease.     'I'he  significance  of  the  fact  that  streptococci  ar^ 
large4y  found  after  death  is  lessen*^!  by  the  other  fact  that  in  many  co— 

(titinps  like  measles,  difihthcria,  and  smallpox  th<^  same  organisni-s  a 

frp<jucntly  found.     The  most  reasonable  assumption  at  pre.sent  is  tl^» 
in  scarlet  fever  we  have  usually  a  mixed  infection  by  the  slreplococr-  ^^ 
and  a  yet  unknown  specific  germ. 

Weaver  ELsserts  that  streptococci  f)btttined  from  the  thmat  of  srarfatir^  ^ 
patients  are  not  different  in  structurul.  cultural,  and  mor()hological  ihn  —«.#• 
(iaritie-s  from  the  str^^ptoc^K-ci  obtained  from  other  suurces.      BagiiLs.fc_»' 
found  acarlatinal   hloiid  serum  to  liave  no  agglutinating  action  ufw»r/ 
streptococci,  hut  Moser  has  prmhiccd  a  serum  which  agglutinates  stnr'p- 
tococei  from  scarlatinal  ciises  in  n  different  manner  from  other  slrrptc^- 
cocci.      Weaver  and   Ruwlinger  also  faileil   to  find  any  a^glutiniitrn^ 
C48fi> 
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LCtion.  Tlirae  observations  seem  to  strengthen  the  idea  that  the 
itreptococcns  oV>tnined  so  often  from  the  bodies  of  those  who  have  ditnl 
'rom  scarlet  fever  is  nothing  l^ut  (he  ctmiinon  Htrcptococrus  and  not 
,he  spiecific  niiero-orfj^a.nism  of  yefirk't  fever. 

Some  reeent  objserviitions  have  l>een  niude  wliieh  sht)\v  that  the  severitv 
)f  tlie  disease  is  in  direet  proportion  to  the  streptueoceeniia.  Among 
iie  eases  tiesifjnateti  as  mild,  streptocoeei  were  found  <Uiring  the  first 
A'eek  in  but  9  pereent.,  while  in  those  *le.sij^nated  seven:  they  were  fciiind 
n  27  per  t^ent.  Whatever  the  eaitse  *»f  the  primary  <li.sea.^e  may  lie  proved 
n  the  fulun*  to  be,  it  Ls  certain  th;it  streptrx-m-ei  are  the  eau.se  of  some 
yt  the  secondary  syiuptonis^  and  must  be  regiirfted  as  important  factors 
.n  the  pro(iuetion  of  the  usual  eUnleal  picture  which  we  know  ai 
irarlet  fever.  Stiiphyloeocei  arid  diphtheria  baetUi  are  sometimes  tinm^ 
R  conjunction  with  the  streptococci.  These  f^enns  were  present  in  a 
fcf  nt  case  of  my  own. 

"it  seems  certain  that  the  specific  germ  of  scarlet  fever  exwts  in  the 
^ifXMJ,  for  inoculation  of  the  serum  into  suseeptiWe  animals  produces  a 
^pio^  attack  of  die  dbea.se.  It  must  also  exist  in  the  set^nHions  of  th* 
lueons  membranes,  in  the  dcsqnamation  scales,  and  jxissibly  in  the 
(ccretions,  aa  alvown  by  their  |x>wep  to  g;eiierate  the  disease.  Some  of 
lesc  cjuestions  cannot  be  settled  dehiiitely  until  the  specific  mitm- 
rgani-sm  is  found. 

^^rr(ihjH.m.nij  f 'aiWM. — Ainon^  the  prediK|K)sirig  causes  age  must 
f  plitee*!  first.  The  disease  is  rare  under  one  year,  but  I  have  seen  an 
utioiibteij  atta^-k  of  scarlet  fever  in  an  infant  of  otie  wt-ek.  It  shouhl 
>t  \*vt  forgotten  tliat  albvunin  is  sometimes  found  in  the  urine  during; 
te  first  days  of  life,  its  presence  then  Iwiiig  of  little  significance.  After 
le   first  week  its.  occurrence  is  of  the  same  significance  a.s  later  in  life. 

is  al.so  to  be  remembered  that  hyaline  casts  may  fr<.f]uent]y  he  found 
lllie  urine  of  perfectly  healthy  infaiit'^  during  the  first  week  of  life. 
rsinuliir  ciisLs  are  also  found,  but  are  less  common   than   the  hyaline. 

L**  thus  evident  that  during  the  first  week  or  ivn  days  of  life  urinary 
lalysis  may  prove  very  misleiulinf^  if  judgt^l  l>y  ihe  aduk  standard, 
ul  the  presence  of  alb\miin  and  casts  may  not  indicate  an  iiifectimis 
fease.  Up  to  five  years  the  susceptibility  to  the  disease  steadily 
creases  and  rejiches  its  maximum;  after  eight  years  it  rapidly  decreases, 
u\  LS  slight  during  adult  life.    Sex  does  not  influence  its  occurrence, 

SfaHet  fever  is  a  far  less  common  disease  than  is  measles  and  snseep- 
bility  to  it  seems  to  be  nuieh  less.  While  almnsi  every  child  who  has 
at  alrearfly  had  measles  may  be  cxpe^eted  tt>  contract  it  upon  exptxsure, 
L  leiLst  half  the  children  exposed  tn  scarlet  fever  may  be  expected  to 
■tvne  unless  the  exposure  is  close  and  [irolonged.  Rpi*lemics  of  scarlet 
■ver  are  usually  le-ss  frequent  than  those  tvf  measles  anil  an*  rarely  as 
■itU-spread.  Epidemics  are  most  common  dunjig  the  fall  and  winter 
lonlhs.  Several  observers  have  found  it  to  lie  more  common  during 
Jcto^xTthan  in  any  other  month  of  the  year,  and  the  mortality  higher. 
■'.pideinics  of  scarlet  fever  usually  spread  very  slowly  as  compared  with 
of  measles. 


INFECTIOUS  DISEASES 


Sources  of  Infection.— The  chief  sourt-e  of  infection  b  the  [wtient 
himselfj  but  the  area  of  contagion  L*  limitet!  to  a  few  feet.  The  »1nqna- 
mation  scales  ai*?  extremely  infectious.  Their  retention  by  Hnthing, 
bedtliiig,  and  tlie  walls  of  the  rotim*  is  one  of  the  most  cnimntincausw 
of  infection.  The  purulent  secretions  from  the  throat,  nose,  ami  «ii 
are  also  very  infectious.  Scarlet  fever  is  spread  by  indirect  infection 
more  frequently  than  any  other  disease  except  smallpox.  Its  spooific 
micro-organisui  is  more  tenacioiKs  of  life  than  that  of  ajiy  ollitTilis- 
ea.se  except  perhaps  smallpox.  It  uiay  be  conveyed  from  out  tkul^ 
to  another  in  the  fur  of  eats  and  <iog^,  ami  it  is-  probable  thiU  (licst 
animals  may  suffer  frtjin  the  disease.  The  contagion  clings  tu  nwms 
with  great  tenacity,  being  frequently  loflgefl  in  the  wall-paper  or  in 
erack-s  of  the  walls,  ceilings^  and  floors.  The  conveyance  of  scarirt 
fever  by  milk  and  other  articles  of  food  i.s  undoubted.  The  celeliralfll 
epidemics  of  Hendon  and  Wimbiedim  were  believed  by  Dr.  Klrin  ta 
be  due  to  scarlet  fever  in  the  cows,  but  this  Ix'lief  ha.s  not  Iwvn  sub- 
stantiated. It  is  probable  that  the  disease  from  which  thase  ttiw 
suffered  was  not  true  scarlet  fever. 

The  di-sease  has  been  conveyed  by  letters  written  by  hands  ia  the 
stage  of  ijesijuaniation.  An  attendant  upon  a  case  of  scarlet  fpvprmav 
easily  cari-y  the  infection  to  other  children  by  the  clotlu-s,  huiiiLs,  vf 
beard.  Such  transmission  is  probably  not  common,  however,  except 
when  the  contact  has  been  close  and  somewhat  prolongeii.  The  clothin|i 
of  a  nurse  which  come.s  in  closb  contact  with  a  patient  fnr  cxlmfW 
periods  of  time  may  be  highly  infectious.  It  is  certain  thnt  thc^in-ati^ 
danger  of  infection  lies  in  the  traasmission  of  the  desquamation  ^»\*^- 
Holt  asserts  that  in  a  city  the  bed-clothing  while  airing  in  a  window 
has  been  known  to  convey  the  dlsettfic  to  an  a^^ijoining  house^  and  Ttciinfe 
also  the  same  result  from  the  washing  of  infectwl  with  other  cWhrt. 
It  would  scarcely  sccin  possible  that  scarlet  fever  could  lie  nHivevnl 
through  two  heaUhy  persons,  but  a  few  apparently  authentic  la^tsjL 
this  kind  have  been  reconie<l.  This  would  apparently  result  froi 
transmission  from  person  to  ]>erson  of  desquamation  scales. 

Portal  of  Entranc^r. — The  portal  of  entrance  is  nndoubtetlly  in 
cases  the  nasopharynx.     It  is  here  that  the  first  local  svniptonis  Hppf*^- 
and  the  secondary  micro-organistns  at  least  c^imnionly  enter  the  syst^U 
ut  this  point.  ^H 

Prriod  of  tnmhatinn. — The  period  of  incubation  is  shorter  than  tlW 
of  any  other  infectious  disease  excejH  jx-rhaps  influenza  and  diphtlwTJ*- 
The  extremes  range  frr»m  a  few  hours  to  fifteen  da\'s.     In  S7  per  tf"*-  | 
of  cases  Holt  found  lhe  period  to  l>e  less  than  sijc  davs,  and  in  fifi  p^  i 
cent,  between  two  and  three  daj-s.    In  my  own  experience  tlic  incuhnli*'"  ] 
periof]  has  been  short.     In  one  case  a  child  who  had  not  been  exjK)*^ 
either  directly  or  inilireclly  came  in  contact  with  the  diseu.'ic  in  tlu' I** 
afternoon  and  developed  the  initial  symptoms  the  following  nn'Tii'i*?- 
Many  of  the  cases  of  prolonged  incubation   preserit  elements  of  *"** 
certainty*    The  cases  in  which  the  incubation  is  longer  than  one  vtt* 
are  extremely  rare. 
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bloodvessels  are  collections  of  leukocytes.  The  production  of  epithelium 
is  greatly  increased  during  the  acute  stages,  which  results  later  in  profuse 
exfoliation  of  the  superficial  layers.  In  the  later  stages,  in  addition  to 
this,  according  to  Neumann,  there  is  also  a  profuse  development  of 
exudative  cells,  particularly  among  the  ducts  and  follicles.  These  cells 
easily  reach  the  epithelial  surface,  a  fact  which  accounts  for  the  great 
infectiousness  of  the  desquamating  cells.  The  throat  changes  in  uncx)ni- 
plicate<l  scarlet  fever  are  catarrhal  in  nature,  and  are  an  essential  part 
of  the  disease.  The  croupous  and  diphtheritic  membranes  must  Ik* 
considered  as  complications.  The  changes  in  the  kidneys  are  those  of  a 
diffuse  nephritis. 

OliBical  Types. — Scarlet  fever  is  the  most  irregular  of  all  the  eruptive 
fevers  in  its  severity  and  manifestations  in  different  individuals.  From 
the  attack  so  mild  that  diagnosis  Is  difficult  to  the  fiercely  malignant  form 
we  see  every  possible  <legree  of  severity.  The  majority  of  cases,  however, 
pursue  a  fairly  uniform  course  and  may,  with  propriety,  be  callwl  ordi- 
nary cases.  Other  types  may  be  describetl  as  mild,  severe,  and  malignant. 

Ordinary  Type. — In  the  onlinary  or  common  type  the  onset  Is 
su<lden  and  is  characterized  by  vomiting,  fever,  sore  thmat,  and 
rapid  pulse.  Occasionally  a  short  period  of  malaise  preceties  the 
onset  of  definite  symptoms.  In  older  children  a  chill  Ls  some- 
times the  first  symptom;  in  younger  children  a  convulsion.  The 
vomiting  is  usually  repeatetl  several  times  and  may  not  he  accom- 
panied by  nausea.  ^Vhen  it  occurs  late  in  the  disease  it  Is  a  far  more 
unfavorable  symptom  than  at  the  outset.  The  intensity  of  the  perio<l 
of  invasion  is  usually  indicative  of  the  severity  of  the  attack,  though 
this  is  a  rule  subject  to  many  exceptions.  The  tongue  Ls  at  first  coate<i 
white.  After  three  or  four  days  it  rapidly  clears  and  l)ecomes  clean  and 
re<l,  with  prominent  pa]>illie,  the  true  strawl>erry  tongue. 

Within  twenty-four  hours  after  the  invasion  and  usually  within  twelve 
hours  the  characteristic  cru])tion  begins  to  app'ar.    There  is  fre<juentl- 
intense  itching  or  burninjj  of  the  skin.    The  rash  is  usually  well  devi'" 
oped  during  the  second  day  of  its  ap{>earance.     It  then  continues  froi 
four  to  six  days,  when  it  gnulnally  suKsifles.     It  asually  appears  fir 
over  the  front  of  the  neck  and  upjxT  part  of  the  chest.     It  consists 
niiiuite  t>oints  of    lirijjlit-scarlet   color  closely  groupe<I  together  on 
reddened  skin.    The  points  become  confluent  in  places,  forming  brigl 
(•olore<l  patches,  but  over  the  most  of  t!ie  surface  they  remain  discn 
tliroughout.    lieing  hyixTemic  in  nature,  the  rash  disap|x>ars on  pressu 
leaving  for  a  |)ereeptible  time  a  white  s[)ot. 

I  )es(|naniation  is  [M-rhaps  the  most  characteristic  symptom  of  all  fo 
of  scarlet  fever.     In   no  other  disciise  does  .such  extensive  desquama 
occur.  Althonj^h  in  mild  cases  it  is  sonietiines  comparatively  slight, 
always  |)rcs<'nt  if  songht  for.      It  rarely  Itegins  Iwfore  the  .sixth  day,  a 
fre(]uently  delayed  until  the  secon<l  week.     It  appears  first  on  the 
and  body  or  between  the  fini^^'rs.     It  begins  iis  fine,  branny  scale: 
soon   chanties   to   lari^e   lamellar  scales.      Sometimes  the  skin   c: 
jK'eled  oil"  in  strips.     It  eontinne-^  from  t<'n  to  thirty  days,  and  I 
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stent  where  the  skin  is  thickest.  It  iisuaHy  continues  on  the  finders 
suiii  anrnml  the  nails  ufti-r  other  purtionsnf  \\iv  IkmIv  are  clear,  which 
explains  the  readiness  with  whk-h  the  (lisea.se  i^  eonveyetl  by  Jetters. 

Miifi  Ttffic,~<Jne  of  the  uujM  peculiar  ft-Htiires  of  searlet  fever  h  its 

mbility  sometimes  to  appear  in  extremely  mild  form.     '^The  symptoms 

mrv  .S4»metiiiied  so  flight  that  medical  aid  is  not  sought,  and  in  other 

casars  <Jiagiiosis  is  difficult  Itefore  the  sta^e  of  de.squanintion.    As  a  rnle, 

however,  there  ii  an  onset  of  vomiting,  fever,  and  sore  throat  a.s  in  the 

ortlinary  type,  but  none  of  the  symptonts  is  .so  ui^'tit.     The  vomiting 

not   persistent,  the  temperature  does  not  rise  above  102"  or  \0^^  F., 

<1  the  throat  presents  only  the  symptom.s  of  mild!  pharyngitis.    I  have 

_    rii  an  undoiibleil  ease  in  which  the  tenn")frature  never  ro^e  to  lOI*^  F. 

Tlie  lempeniture  may  become  norrnal  on  the  fourth  day,    The  eruption 

is  often  faint  and  may  not  appear  on  the  faee<     II  may,  however,  be 

bri^t  and  distinctive  for  twenty-four  htmrs  antl  then  fade  away  so 

nipidlv  as  to  have  disap|}eare<l  bv  the  fifth  diiv.     In  rare  instances  it 

ts    an    evanescent    rash,  which   disapjM'ars   entirely   within   twenty-fnur 

hours.     Nephrilis  may  be  a  set|Uel,  due  in  many  citses  to  exposure  and 

lack  of  rare,  the  natural  results  of  :^o  mihl  an  illness.     Owing  to  this 

liu'k  of  care  and  Isolation,  the  patient  may  become  very  dangerous  to 

others.     It  hi  by  these  mild  ca-se.s  that  the  rlLsea-se  i-^  somptime.s  .sown 

tiroadeast,     A  mild  attack  in  one  child  may  produce  a  malignant  one 

in   another.     The  "scarlatina"  of  the  laity  is  often  the  cause  of  tlie 

ilLst'^aiie  in  schools  and  institutions  (Figs.  10.')  and  lOG). 

Srtvre  Type. — This  type  differs  from  the  usual  form  not  only  from 
the  fart  that  the  svmptoms  are  aggravated,  but  the  various  stages  are 
ii>«iiAl1y  prolonjjfed.  The  fexer  may  continue  for  thn-e  weeks  or  mure 
and  the  stage  of  de^squamation  for  even  a  longer  time.  A  fatal  ternii- 
nation  is  common,  death  occurring  usually  during  the  second  week. 
The  chief  pivnliaritv  which  distinguishes  this  from  the  onlinary  fl^^ln 
is  the  prescticc  of  septic  symptoms  due  to  streptococcic  infection.  The 
tvpe  might,  therefore,  with  propriety  l>e  called  the  complieatcfl  type. 
The  thninl  is  asually  first  to  show  the  evidence  of  streptococcic  inviision. 
On  the  third  day.  and  in  some  cases  on  the  first  or  second  day,  a  mem- 
hninoiLS  exudate  appears  on  the  tonsils  and  soon  invades  the  pharynx 
an^l  na-sophar\"nN,  A  purulent  nasnl  dischnrge  appears  and  the  lymph 
nodt-^  at  the  angle  of  the  jaw  begin  to  swell,  the  cellular  tissues  Iwing 
so  involveil  as  to  (»ften  cause  immense  enlargement.  The  Knstachian 
tubes  are  involved  and  purulent  otitLs  mp4lta  follows,  but  the  larynx 
rommonly  escapes.  The  urine  contains  albumin,  perhaps  bloiMl  cells 
and  hvahne  and  epithelial  casts,  Symptom^s  of  general  septic  infi-etion 
rupidtv  supervene.  Thertr  is  low  delirium  or  stu|nir;  the  child  refuses 
rwHiri-ihment  and  may  die  from  exhaustion,  but  sudden  death  is  not 
uncommon.  Others,  after  overcoming  one  symptom  after  another,  slowly 
m-over  after  a  tedious  convalescence. 

This  type  often  differs  so  radically  in  its  .sxTuptoms  from  the  imeom- 
plit-HtCfl  type  as  to  seem  like  another  disease.  In  the  one  we  have  un 
infretioiis  disease,  running  a  definite  course  and   presenting  few  urgent 
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symptoms.  In  the  other  we  havf  a  typical  picture  of  septic  infection, 
The  countenance  is  grny  or  of  ihe  greenish-yellow,  septic  hue.  Tin 
breath  is  frtid  ami  tht-n-  is  an  offensive  ilischiirj^*  from  (he  inuuth  afid 
nose.  The  fever  in  liight  the  pulse  raj>i<l  and  weak,  mai  Uiere  is  eithei 
stupor  nr  ilelirJum.  Sordey  collect  upMjii  the  (eeth,  the  mouth  is  sure, 
and  the  head  is  thn>wn  bai'k  to  relieve  the  d\"sp[iea.  Alhuinin  appi^n 
ill  tile  urine  ami  cardiac  or  pulmonary  ctunplieation.s  are  apt  to  sn|>ep 
vene.  The  upjjx'arancc  of  the  patit^nt  is  usually  (|uite  different  frad 
that  of  the  one  jnussing  through  an  uncomplicated  attack. 

The  flisea.se  oecasionalEy  apjH^ars  in  severe  but  not  strictly  nialignaiil 
form  in  which  there  are  no  complications,  hut  the  patient  is  placed  ill 
great  (lan^rer  or  dies  from  the  severity  of  the  disease  itself.  Iti  .name 
epidemics  such  cases  are  comparatively  common.  In  still  other  rasej 
the  local  symptoms  are  severe,  but  the  genera!  septic  infection  Ls  mihi. 

Malifffmni  Type. — This  form  of  the  disease  Ls  fortunately  rans  It 
was  fonnerlv  without  doubt  nion'  common  thaii  it  is  now.  Heiicej 
scarlet  fever  was  a  more  dreaded  di.seti.se  forty  or  fifty  years  a^o  tliaii 
it  h^Ls  been  during  the  past  twenty  years.  This,  at  !eu.st,  st»ems  to  Ix 
true  in  the  Eastern  I'lntetl  States.  The  .^icarlfttinal  poison  may  W  s<] 
ititen.se  as  to  caa^^e  <leatli  within  twenty-four  hours.  More  conimonlj 
death  does  not  *>rciir  hefore  the  third  or  fourth  day,  the  patient  iM'ini 
comatose  or  delirious.  The  nervous  symptoniii  are  so  marketl  that  som« 
physicians  have  given  this  form  tlie  name  of  cerebral  scarlet  fever.  In 
a  ca.sc  of  my  own  the  initial  symptoms  were  convulsions,  hyp^-rpvrexia, 
anti  hematuria*  In  another  caae  hyp<'rpyrexia  and  coma  apj}eure«l  at 
the  outset,  the  patient  dying  soon,  after  the  rash  Iwgan  U\  app<'ar.  Ifl 
an  epidemic  ^x'Ciirring  in  the  practice  of  my  father  alwxit  forty  yean 
ago.  the  eruption  was  hemorrhji^'c  in  character  and  the  patients  die<] 
within  the  first  two  or  thr^^?  days.  The  j>eculiar  eruption  and  cercbraJ 
symptoms  le*l  some  physicians  in  the  early  stage.s  of  the  epidt^mic  t< 
make  a  diaj^nosis  of  c:'i-cl)ro.spina!  meningitis.  Although  a  teni|>erat»rt 
of  100'^  or  11)7*  F.  is  civmmonly  seen  in  such  ca-^es^  a  verv  low  tem[x•^ 
ature  sometimes  occui^,  with  great  prostration.  The . scarlatinal  p<)Lsoiv 
iiig  is  so  intense  in  these  cases  that  the  patient  seems  to  l>e  overwhelmed 
by  it.  Death  results  from  the  intenae  poison  of  the  disease  rather  thad 
from  complications. 

Strrfjical  Scarlri  /"^i^^r.— Patients  who  have  undergone  surgical  oprr 
ations  arc  unt^uestionalily  very  stisceptible  to  scarlet  fever,  Snch  scarlH 
fever,  however.  Is  not  essentially  different  from  the  ordinary  di*eas© 
It  is  simple  scarlet  fever  in  a  surgical  cose.  It  Is  no  doubt  Inie,  M 
Osier  has  shown,  that  the  eruption  which  ha.s  fretpiently  led  to  a  diag« 
nosis  of  scarlet  fever  is  nothing  more  than  the  red  rash  of  septicemia. 
it  is  a  fact  that  surgical  scarlet  fever  i.s  less  common  since  surgical 
septicemia  ha.s  become  less  frequent.  Hoffa  has  attempted  to  make  i 
classifieation  of  the  rashes  which  are  seen  in  surgical  cases.  Th**?*  )i4 
divides  into  three  classes  as  follows:  (\)  Those  due  to  vasomatol 
irritation  anrl  seen  chiefly  after  operations  where  the  ner\e  supply  li 
abundant.     The   ra-sh  ocnir^i   within   a   few   hours  and  resembles  ad 


S^nn  usuaDy  disappears  afUr  u  few  huurs.    (2)  "Toxio  crythe- 

nisa"  wliit'h  appear  usually  on  the  second  iliiy  after  oix-rallon  witlumt 

I  prodromal  symptoms.    There  i.s  frequently  fever  and  ^iistrlt-  4li.sturhaiice. 

^Tterafih  may  !«■  simply  a  diffuse  redness  or  there  may  lie  large,  isolftted 

retl  pdtehcs.    It  fretpiently  tlisKpjiears  within  twenty-four  hours  without 

iloniiamiatioti.     This  it>iidition    is   chie   to   the   absorption   of   wound 

sccrctiuiLi  like  Bbriii  ferment  and  is  anu.logous  to  (lie  eruption  following 

the  aclminwtration  of  sueh  (\tu^  as  aittipyrin  or  eopaiha.     f3)  The 

cniptioa'iof  pyemia  and  aeptieemia  wliich  imiieate  gi^neral  septic  infec- 

ticm,  'lliej*  may  be  diffused  or  in  patelies  and  sometimes  closely  simulate 

ihtmiption  of  scarlet  fever. 

True  surgical  scarlet  fever  Ls  ttsually  atypical  in  its  manifestations, 
TV  liirout  symptoms  arc  not  always  I'haraeteristic  and  the  rash  is 
«ften  irregular  in  its  app«?araiice  anil  manifestations.  The  consti- 
'uiiuQal symptoms  are  fretjuently  grave  in  nature.    While  caution  shouUI 
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^■T  WW  tcMiet  feTerhi  •  boj  of  Bt*  jevn,  «jnipUc*te<l  by  oUda  wiib  dischajge  from  the  left  mt 
on  the  itxUi  dnj  uid  frnin  tho  right  eij-  dd  Ibc  ninth  dsy. 


*p-^*rrwpd  in  allowing  a  case  to  pass  unreeogni?,ed,  the  diagnosis  should 
^rthirilv  not  be  nia^le  in   atypical   cases  in   which  no  desqtiamation 

•yaptottiAtology.  Invasion. — The  inviision  of  scarlei  fever  is  usually 
^flarfu-tertstic.  but  is  subject  to  many  vjiriations.  In  typical  ca.st\s  the 
"•^tokin  w  iLHually  more  abrupt  than  in  nnx^t  diseases.  The  vomiting, 
^'^  timmt,  high  tempTaturc,  and  rapid  pulse  are  a  conibinatinii  of 
y^nptdiii.';  which  should  always  put  the  physician  on  his  ^lard,  Kttlier 
'*•  tilts?  5vniptoins,  however,  may  W  absent.  In  my  last  three  cases 
^fpft'isno  vomitintjf  at  any  time  and  in  two  of  them  the  sore  throat  was 
^}  marked.  Scarlet  fever  i.s  often  mistaken,  at  the  first  visit  for  tonsil- 
"Us.  *pij^.  s(i4^jf]^ii  fever,  malaise,  and  sore  throat,  in  conjunction  with 
"fu.Mltri)vered  with  a  punctate  exudation,  make  some  eiLses  appear  like 
"J^illkk    In  a  considerable  number  itf  cases  the  onset  is  gradual  and 


494 


INFECTIOUS  DISEASES 


the  early  symptoms  are  indefinite.     In  general  terms  the  more  seve; 
the  attack  the  more  distinctive  the  onset.    In  rare  cases  a  chill  is  tl 


Fig. lOfi 


Uncomplicated  scarlet  fever  of  mild  type  in  a  girl  of  six  yeart. 
Fig,  107 
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Uncoil) plicated  scarlet  fever  of  modemte  severity  in  a  boy  of  twelve  yeant,  marked  by  a  prodraa 
stage  of  lasaitiidc  and  nauaea  laslinRSix  hours  before  the  advent  of  vomiting  and  fever;  folUcu] 
!i|K>tii  on  each  tonsil  with  moderate  msh  on  the  second  day  ;  fallicnlar  spots  almoRt  iDviMble,  nai» 
(•0Hj»cd,  but  THsh  liiteiiBC  on  the  fourth  day ;  desquamation  on  the  body  on  the  ciffhth  day,  becocnl 
profuse  two  <luyH  later :  des<)uamation  Ix-Kiiinhig  on  the  floKeni  and  toes  on  the  eleventh  day  :  d 
ciuaniatum  complete  on  thu  body,  but  still  free  on  the  hands  and  feet  on  the  twenty-fourtb  da 
released  from  Isolation  on  the  thirty-sixth  day. 


first  symptom.     This  is  more  common   in  older  children  and  adnh 
In  youn^'  chihlrcn  a  convulsion  may  l)e  the  initial  symptom. 

Trmprraturr. — 'i'licrc  is  no  tvpi<al  t('ni|x'rature  range  in  scarlet  feve 
as  tluTc  is  in  sncli  diseases  as  pneumonia  and  typhoid  fever  (Figs.  U 
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to  1 10).  It  is  a  disease,  however,  in  which  the  temperaturt*  usually 
raiijt^«s  high.  The  height  of  the  temperature  at  the  onset  is  to  a  certain 
ext«?nt  an  indication  of  the  severity  of  the  attack.  A  temperature  on 
the  first  day  above  104.5°  F.  gives  promise  of  a  severe  attack;  below 
102**  F.,  of  a  mild  attack.  The  temperature  usually  reaches  its  highest 
point  on  the  second  or  third  day  in  uncomplicated  cases.  It  is  frequently 
remittent  and  in  mild  cases  almost  intermittent.  Occasionally  the 
hi^Hest  temperature  will  l>e  found  on  the  first  day.  A  falling  temperature 
aft«*r  the  first  or  second  day  is  indicative  of  a  mild  attack.  A  rising 
temj>erature  after  the  third  or  fourth  day  usually  indicates  a  compli- 
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^^n«3c>mpUca.ted  scarlet  fever  Id  agirl  of  seven  years,  running  a  somewhat  prolonged  course  of  more 
^J^**^  »a»ual  aereritr ;  onset  sudden  with  rash  distinctly  marked  within  twelve  hours,  reaching  its 
■J^*****  on  the  third  day,  continuing  for  four  days  and  disappearing  only  at  the  end  of  the  tenth 
V^  -  <S«sqaamation  banning  on  the  eleventh  day  and  lattlng  on  the  hands  and  feet  until  the 
v**^~«t  ztb  day  ;  a  graylsh-wbite  exudate  on  the  tonsils  on  the  third  day,  increasing  on  the  following 
y  •  ^xid  then  slowly  disappearing ;  moderate  adenitis  from  the  fourth  to  the  eighth  day. 

^*i<*n  and  is  always  a  warning  signal  which  should  not  be  neglected. 
^iorTjially  the  temperature,  even  in  severe  <-ases,  begins  to  subside  as 
^■^<5  rash  begins  to  fade.  Any  departure?  from  this  general  principle  is 
*^^>ally  in<licative  of  a  complication. 

^uUe. — A  rapid  pulse  Ls  characteristic  of  scarlet  fever.     I  have  conic 
^   ^ook  upon  it  as  an  aid  in  making  a  diagnosis  in  iincertuin  cases. 
^   pulse  of  120  with  mild    and    perhaps  not  urgent  symptoms  is  not 
^*'»oommon.     It  is  frequently  found  to  be  140  or  150  at  the  first  visit,  and 
^«Ue  by  no  means  pathognomonic,  it  is  certainly  most  suggestive. 
Throiu. — Sore  throat  is  one  of  the  most  constant  of  the  initial  symp- 
toms of  scarlet  fever.    As  already  stated  it  is  fretjuently  mistaken  for 
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tonsillitis  at  the  outset.    In  surh  tayt's  an  exutlate  appears  early  ami  \s 
liable  to  be  iu  patches.     In  such  tlirouL^  thtre  is  almost  invariably  more 


p'ju.  109 
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Scarlet  Tuver  In  a  gifl  (.if  IbKe  yeAH  eompll' 
rated  on  the  ihird  day  bj-  exleiiHjvo  niembmnoua 
ArtgJim  witti  eitrome  actonJtts  and  c«llul1tiB  Aiit) 
bf  pneuTTLOTdaoii  ttlQfiCVetilb  clay;  dfBlh  uu  the 

ej^gbth  day. 

aliiio.'it  iiivariabiy  truly  4iphtheritir 


swelling  and  difTusp  reclnesw  than 
\s  setn  in  lonsiHitis.  The  Ltmgt^- 
tion  extfudjii  furwarti  onto  the  hard 
palate  ami  the  uvula  is  swoUtm 
and  \s  sometimes  edeinatouii.  In 
other  wordy,  the  inHammation  of 
the  throut  is  usually  more  exten- 
sive and  seveiv  than  it  eoinmonly 
is  in  tonsillitis.  As  a  rule,  the 
exudates  do  not  appear  until  the 
third  or  fourdi  day.  They  are 
then  le-ss  like  the  exudates  of  ton- 
sillitis, Iteing  smeiin^il  over  the  ton- 
sils ajid  adjoining;  iLssueiJ  in  irreg- 
ular patches.  The  exudates  which 
appear  during  the  first  week  are 
usually  eaused  liv  streptococci  or 
staphyloeoeci,  artel  are,  therefore^ 
pseudiMliplilheria,  The  exudates 
which  appear  hite  in  the  disease  are 
in  nature.  I)i[)htheria  sonietiines 
appears  at  the  outset  also.  A  4liafTutiyis  cannot  always  lie  made  wiih- 
out  a  haeterial  <'iilture.  StreptoccK'ci,  staphyloeoeei,  and  Klebs-I>oeffler 
Ijiicilli  niHv  all  l>e  present.  The  angina  when  severe  Is  usually  accoiii' 
piinied  by  a  di.s<-hiirjj^  from  the  nose  of  a  clear,  tenacious  mucus  or 
inneopus.  This  may  go  on  to  cause  complete  ohstrnction  of  the  nasal 
pussa^s.  Such  a  condition  is  very  prone  to  be  followeii  by  otitis.  The 
more  dei-idedly  purulent  the  nasopharyn(^u!  inflammation,  the  greater 
the  danger  of  otiti.s.  The  simple  an|];ina  *>f  scarlet  fever  as  well  a.s  the 
nasopharyngi^al  symptoms  reach  their  height  coincident  with  the  eni[>- 
tion  and  the  other  symptoms,  ;uu!  f;ra<!ually  subside  as  improvement 
oecufN  in  other  ^lireclions.  lu  many  eases  there  is  no  exudate  in  thr 
throHt  during  tlie  wh<»le  course  of  the  disease.  There  Is  diffiLse  rwl- 
nes.s  with  tine,  dark  macules,  liut  nothing  more.  There  may  even  be 
considerable  swcllin|j  without  the  appearance  of  any  membrane.  In 
.some  cases  the  child  c^omphiins  of  .severe  soren^s  when  there  is  nothing 
to  be  seen  except  diffuse  redness. 

Membranous  sore  thn>at  is  iu>t  a  necessary  pari  of  scarlet  fe\'er.  Many 
ejLses  pass  thntu^h  their  entire  course  withont  showing  any  membrane. 
It  must,  therefore,  be  considered  a  complication  nn<l  not  an  essential 
feattire  of  the  disexse  and  will  fvc  conNiilered  in  «  later  section. 

Aifcniilt. — In  most  cases  of  .scarlet  fever  of  ontinary  severity  the 
lymph  nodes  at  the  an^le  of  the  jaw  are  somewhat  Involved.  Tills  may 
occur  even  in  the  mihler  eases.  They  may  I>e  felt  as  small  kernels  and 
are  frequently  not  sore.  AVhen  the  an^jina  is  severe,  however,  they 
become  more  seriously  involved  an<l  may  go  on  to  acute  inflammatioD 


1 


I 


I 


■SrSppimilion.  When  this  ot'curs  Uiert*  t,s  usuhIIv  markofl  c^^lliiUtis 
to  well.  While  slight  invoheiiK^iit  of  (he  lymph  lUMles  is  the  ruli',  the 
more  &erioiis  tlisortlers  are  not  etisential  to  the  disease  and  are  to  be 

I  conKKlrrPfl  as  t'limplit-ations. 

Enjition, — l^f  eruption  of  searlet  fe^-er  presents  many  peeuHarities, 
It  IN  simiilttteil  hy  many  other  eruptions  and  \s  sometimes  so  atypical 
lito^vf  lull  little  ai*l  in  tuakiny  a  ilia^nos'is.  It  is  frequently  apparent  on 
iheiiftkaiidcliest  within  twelve  hours  of  the  initial  sym)>tonj.s  and  it  is 
nimiiumly  prt^sent  on  (he  morning  following;  the  day  U[Mn  whieh  the  ill- 
WNi  began.  In  rare  eaj?e.s  it  is  delayed  for  more  than  (liirty-six  honrs,  but 
\xT\  mirlv  lines  it  np]M'ar  iiftcr  the  fonrth  or  fifth  dav.  Amonj^  108  hos- 
1  fasto  Holt  found  that  the  rash  eonliTiued  from  three  to  .seven  days  in 
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"Wiri mfiic amrlBi  Cstbt  ins  ^rl  or  nit)ete<^D  mnnttu,  beKfniiiiig  mildly  but  belP^  oompllcaied 
7^^w4  4iT  'bjr  Ku  KlUeioite  fmtrid  membrknoiw  KQgLua  and.  rblnUls  aud  eij^cia  of  septic  ibri^jtlon, 
r"™*^  fty  pomiDooia  nod  de«lli  on  the  twctftb  day.  Staphylococci  and  pneumococcl  were  fouutd 
^■W BiHDlwt  In  ihe  UmmtcnUurcaon  ilit  fourib  day  btkI  Blrepbx-occi  on  die  slxlb  day,  bul  do 
'"''^UeflerbBiilIU  mra  preaent  m  any  lltne:.  Th^  wrvlcal  o^lliilltii  wu  FitondTo ;  there  wu 
^*<»{i|MlKitCDoa«ltb  ilgtditrof  tbu  legs  and  Krms,  aad  rrotn  the  aeTeuLli  to  tli<g  testb  4«jrR 
^■•Wficreitl  foic™l  cifnTQlGtonK 

^1-  IV  rash  eovers  the  faee  and  whole  htnly  and  has  usually  reacheti 
'°  tiright  at  tlie  enil  of  twenly-fonr  hours.  A  peculiar  pallor  aUtut 
*^  mijudi  Ls  a  characteristie  feature  of  the  disease. 

Afl  eruption  of  fine  vesicles  is  ^^t-en  in  rare  instanfes  and  occasionally 
*blnlc|tv  eniption  appears  on  the  face,  hiit  sidasidivs  as  the  typical  TiVih. 
'"■'■dr>prt»  The  iiitcTLse  itching  which  fR'r|uc'ndy  is  jja-sent  when  the 
^Mi  is  developing,  partieidarly  if  aecon»panietl  hv  fine  vejiieles,  soine- 
t'fne>.  rcnderi  the  apjx^arance  of  the  case  quite  difTerent  from  that  of 
wn^jiu-  form.  The  ntsh  is  sometimes  very  faint.  In  some  mild  eases 
*wpethe  disease  Ls  not  sttspected  and  medical  aid  is  not  sought  in  the 
fwy  ^ta^rp:*,  m,  history  of  a  rash  can  Ue  tjbtained .  In  such  cases  the  rash 
i*usua%  must  marked  in  the  axilla'  and  proins  or  other  folds  of  the 
^'^-  At  times  it  is  irregular  in  iti  distribution^  appearing  in  large, 
32 
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bright  patclies  in  some  regions  and  Heing  very  faint  in  others.  In  sumv 
cases  as  it  flo*',s  not  apjjear  on  the  fat-e  it  is  overlooked  unl(^^.s:s  sought 
for  on  the  \mdy.  When  the  rash  is  faint  or  uncertain,  n  liot  Imth  or 
the  npplit'uMon  of  hot  water  to  a  part  of  the  \xx\y  may  i-ause  it  to  show. 
Tlie  e(^inn]on  fear  of  the  laity  that  the  rash  will  not  enme  out  well  or 
that  the  conciition  Ls  inifavoraI>le  when  the  ra^b  if^  faint  is  not  well 
fniiinled.  It  is  true  that  a  rftsh  that  sucideniv  subsides  or  InTomw 
faint  i.s  indieative  of  heart  failure,  but  when  the  symptoms  are  niiM.  « 
faint  riLsh  need  cause  no  anxiety. 

On  the  other  extreme  from  the.se  miki  ea-scs,  in   which  the  rash  w 
faint  or  the  irregular  ones  in  which  it  does  not  appear  in  typical  form, 

Flo.  ni 


Vi'ell-tuBrke'd  dcs^iu&mAtlon  ii|»n  the  donnim  of  IujuIh  And  fla^n.    (Wetoh  ftftd  Schuabcfg.i 

arc  tlic  mah'gnant  cases  in  which  the  rash  does  not  appear  or  appea 
in  hemorrhagic  form.  In  malignant  cnses  the  chihl  sometimes  d^^ 
before  the  Tiush  appear??;  in  others  the  rash  is  atypical  in  appearance  . 
actually  hemorrhafjic.  The.se  latter  conditions,  however,  are  verv  ni^^M^ 
There  may  be  considerable  edema  or  swelling  of  the  hand'i  and  fa^ — ^ 
when  the  eruption  is  intease.  It  is  not,  however,  a  symptom  of  p^= 
([cular  gravity, 

Desquamation. — This  is  the  most  pasitive  sign  of  scarlet  fever, 
the    peculiar   extensive   desquamation    occurs    in    no   other   eonditi 
(Pig.   Ill),     ft  rarely  l)egin.s  l>efore  the  sixth  or  seventh  day  ami 
sometiiTie.s  much  later  than  this  in  its  appearance.    There  is  fpwpienf-^, 
then.^fore,  an  interval  behveen  the  disappearance  of  the  rash  and  «-T»* 
appearance  of   the   desquamation   when   the  skin   seems   normal.       -^ 
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ml  spcn  fnr  thp  first  time  (hiring  this  interval  may  mislead  a  physician 
be  case  has  been  mlltl  and  the  early  ?iyjnptonvs  ha^'e  hpen  obseiire. 

the  skin  ha^  reeeived  careful  attention  and  U  oiled  daily  the 
iquaiDalimi  may  Iw  almasl  im|>eift'plil)le  and  no  definite  scales  appear, 
(ney  form  with  the  oil  little  rolls  or  balLs  as  the  skin  is  ni!>l^.  With 
h  caT<*  there  is  but  little  dissemination  of  the  infection.  Deyqua- 
non  of  the  trunk  and  extremities  b  not  infrefiuently  complete  in  a 
ik,  aiwl  there  is  sometime.s  an  interval  of  .><evpra!  days  l>efore  desqim- 
bfin  of  the  feet  and  toes  liegins.    desquamation  of  the  fillers  usually 

a  little  earlier  than  it  does  upon  the  feet,  partly  perhaps  because 
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Epidennfll  glovi^litK  litM-i  rroni  &  faia,!  i^nA;  of  (lojiriei  fyier.     (Wulch  sail  SL'tismt«rs.) 

rrhiUI  has  a  tendency  to  pick  continuously  at  them.  It  l>egin.s  first 
the  ends  of  the  fingers  (Fig.  111).  The  finger-iijw  aiv  frequently 
Bitl  soft  anfi  pink,  while  the  n'Ht  of  the  hand  i.^ covered  with  a  gravish, 
Ick  skin,  with  white  patches  where  the  skin  is  loo-sening.  A^  a  rule, 
fcskin  is  picket!  off  liy  the  patient  in  little  patches  and  shreds,  but  ea.'ses 
I  on  record  in  whieli  quite  complete  easts  of  th**  fin^'ers  an(i  even  of 
f  hand   have  Iw^^n   thrown   ofi'   (F\ff.    112).     This  desquamation   in 

lis  and  strips  la  rarely  ever  seen  oi»  the  unexposed  portions  of  the 
Desquamation  of  the  hands  and   feet  is  very  rarely  complete 

>re  the  tliirtieth  day  after  the  onset  of  the  discflse.    It  more  frequently 
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requires  forty,  and  f^omftiraes  persUts  about  the  nails  until  the  cnfl  ol 
seven  or  eight  wefk.s,  a^i  mentioned  umlcr  chart  (Ffg.  108).  Exitnaive 
de.S(|uaination  of  this  charaeter,  and  particularly  the  lamelliir  licRjuaiiw- 
tioii  of  the  hatid-s  and  ffet,  i,^  so  cliarufteristic  of  scarlt't  ffvcr  that 
a  diajjjnosis  may  he  made  fi-uni  it  even  when  l!te  early  symfiloiih  an- 
obscure  and  uiK-ertain.  B^'en  if  the  desqiuimation  is  sumewhat  umn' 
tain,  no  child  showing  it  sliotdd  !«-■  aUowerl  to  mingle  with  othtrs. 

In  rare  cases  a  .sceond  dtsijuarujitiim  iKX'iirs  and  even  a  (hinl.  whirli, 
of  course,  prohm^.s  the  course  of  the  <liseyrie.  These  ftccondar%'  tlesqu** 
matioiis  are  u.'iually  not  as  extensive  as  the  first.  They  eoiuimffiiy 
involve  a  pf>rtion  of  tlie  body,  but  a  second  general  desc|uaniation  of  ihc 
body  iiaw  been  knowii  to  occur. 

Tht'  Vnnf.—\\\  the  Paris  Theses  of  JOOii,  Lahd^  rejxirLs  ttliscn «iifiiL'« 
maile  upon  the  urine  in  .scarlet  fever  and  tliphtheria.  In  seurU-r  fvvcr 
duninLshed  .secretion  continues  during  the  first  six  days  of  tlie  iTUption, 
but  there  is  a  sudilen  increa.se  at  the  eighth  or  ninth  day.  Tlif  aciiiilY 
is  decidedly  increased.  The  mininuun  excretion  of  urea  occnrs  jit  tbi' 
fifth  day  of  the  eruption.  There  is  then  a-^uully  a  sudden  incp'jw 
followed  by  a  gradual  fall,  'I'he  presence  of  umbiliit  and  inriirsn  i* 
rare  in  scarlet  fever,  but  i.s  constant  in  diphtheria.  The  diaxo  rtwlion 
is  occaaiotudly  found  in  searlet  fever,  but  b  nevir  seen  in  iliplilhim 
Ouring  the  febrile  stage  a  slight  amount  of  albumin  is  found  fni|iiflillv 
in  the  urine  and  rionietimcs  bltMMl  and  hyaHne  casts.  This  is  iii»l 
commonly  febrile  alhnminuria,  which  usually  disappears  as  tlw  fi-vcr 
subsides.  Except  in  tlie  more  severe  forms,  suppression  Ls  r&ie  juhI 
dropsy  mon*  so.  These  symptoms  usually  subsiile  as  the  fever  fitll'' 
The  kidney  symptmus  at  this  .stj^^  rarely  prove  serious.  Thi'V  "'*?'» 
however,  do  so  aufl  always  demand  attention.  The  mcire  seriniLs  KidiKT 
svinptoms  occur  later  and  will  be  consirlered  as  compIiealiitUH. 

Thv  Tongue. — 'l^he  term  ''strawberry  tongue"  has  mrsleil  iriiiiiy  vmn;; 
practitioners.  One  author  deserilx-s  it  a.s  a  white-eoattHi  ton^ip.  slwwi^ 
prominent  re<l  papilhe;  while  another  say:^  that  it  is  a  niugh,  ret!  tonpif. 
presenting  dark-red  pufiilUe,  These  two  conditions  are  ver\'  diffcn'ni. 
so  different  in  faet  that  they  cannot  br  iliajj;ntistic  of  the  same  |wlli" 
olo^cal  condition.  Fussell  has  recently  quoted  the  dc'icripliari  of  lit'' 
strawberry  tiinj);ue  ^ven  by  over  twenty  authorities,  which  slnfff  the 
greatest  diverjfi'ncc  of  opinion.  The  consensus  of  opinion  would  sif*^' 
to  be  that  tlic  term  should  be  applieib  not  lo  the  whitc^'OHteit  lnniliif' 
frerpiently  st^-n  in  the  fir^t  staj^e  of  scarlet  fever,  but  to  the  ix'd.  rfii^^" 
tongue  connnonly  seen  on  or  after  the  fourth  day,  the  papilhe  Ikihi^iI*"' 
reil  in  color.  There  are  two  facts  worthy  of  consideration ;  A  fflii'* 
tongue  with  red  papilhe  is  seen  in  numerous  inMiditiiuis  aad  k  ^ 
eonlined  to  scarlet  fever;  the  strawberry"  is  not  a  white  fruit  with  ^ 
seeds,  hut  a  dark-red  fruit  vAi\\  a  rough  surface.  It  is  unwiM\therff(ir'' 
to  apply  the  term  strawl>em^  to  a  white  tongue,  and  still  more  uii«i^ 
to  lav  stress  on  such  a  tongue  as  a  symptom  of  importance  in  making  ' 
diagnosis  of  scarlet  fever. 

The  true  strawlwrry   tongue   was  originally  described   bv   Flint  * 


i 


SCARLET  FEVER  501 

follows:  "The  tongue  early  in  the  disease  generally  is  coated.  While 
the  coating  remains,  frequently  the  papillfe  projecting  through  it  have 
the  appearance  of  red  points;  the  surface  of  the  tongue  looks  as  if 
cayenne  pepper  or  red  sand  had  been  sprinkled  over  it.  This  is  seen 
in  other  affections.  Another  appearance  is  quite  distinctive  of  scarlet 
fever.  In  the  progress  of  the  disease  the  coating  exfoliates,  leaving  the 
surface  of  the  tongue  clean  and  rwldened ;  and  the  papilhe  being  enlarged, 
the  appearance  is  strikingly  like  that  of  a  red  strawberr}'.  The  straw- 
berry-red tongue  is  a  pathognomonic  symptom;  it  is  peculiar  to  the 
<ilseasc.     It  is  often  but  not  uniformly  present." 

CorutiUutional  Symptoms. — The  constitutional  symptoms  of  scarlet 
fever  are  in  no  way  characteristic.  They  vary  with  the  severity  of  the 
Attack  and  with  the  presence  or  absence  of  complications.  There  is 
cx^asionally  an  indefinite  premonitory  stage  in  which  the  child  seems 
ill,  but  shows  no  characteristic  symptoms.  In  a  recent  case  of  my  own 
^see  Fig.  107)  there  was  so  marked  a  changti  in  the  color  and  appear- 
ance of  the  child  that  the  mother  took  the  temperature  at  noon  and 
found  it  normal.  At  five  o'clock  there  was  vomiting  and  the  tempera- 
ture was  102.2°  F.  The  rash  was  present  on  the  following  morning. 
X^eadache  is  frequently  present,  but  is  not  constant.  There  may  be 
^^hing  of  the  limbs  and  muscular  pains,  but  these  are  also  not  constant 
s^ptoms. 

OompUcations  and  Sequelee. — The  common  complications  of  scarlet 
fWer  are  angina,  otitis,  a<lenitis,  arthritis,  antl  nephritis.  The  most 
oommon  sequelae  are  nephritis  and  <ieafness. 

ytngina. — Except  in  the  mildest  cases  the  throat  always  shows  more 
*>i"  less  pathological  change.  A  catarrhal  condition  of  the  throat  is 
normal  to  scarlet  fever,  but  membranous  exudates  and  gangrene  are 
pot  essential  to  it.  Small  white  or  yellowish  spots  similar  to  those  seen 
■'^  tonsillitis  sometimes  appear  l>eforc  the  eruption  and  may  readily 
'**0-<l  to  a  diagnasis  of  simple  tonsillitis.  These  spots  may  coalesce  to 
***rTn  membranes,  or  they  may  wholly  disappear  after  two  or  three  davs. 
^  Hi«  simple  angina  cannot  be  considered  a  complication.  Two  other 
'*^*"ixis  of  angina,  however,  frequently  occur  and  are,  strictly  speaking, 
^^^*^>X» plications.  These  are  the  membranous  angina  and  gangrenous 
*»^l5ina. 

^iacteriologists  have  settled  that  with  few  exceptions  the  angina  of  the 

^^*'l^'  stages  Ls  pseudodiphtheria,  that  of  the  late  stages  true  diphtheria. 

^  '  *^ile  primary  pseudodiphtheria  Ls  a  mild  disease,  the  death  rate  being 

^^•^elyover5  per  cent.,  secondary  pseudodiphtheria  is  very  dangerous  and 

**-t«tl.    The  membrane  may  appear  in  the  throat  on  the  first  or  second 

*^*-y  ,  but  is  not  usually  seen  before  the  third  day.    It  is  generally  confined 

^^  tlie  tonsils,  but  frequently  fills  the  throat  and  na-sopharj^nx.    It  shows 

*•  t<Midency  to  invade  the  ears  and  nose  and  to  shim  the  larynx.     It 

^^aches  its  height  about  the  sixth  or  seventh  day.    It  fn-quently  presents 

w\     the  local   characteristics  of  diphtheria,  together  with   the  general 

Symptoms  of  septicemia.    The  pseiidomembranes  vary  considerably  in 

'^or.  They  are  commonly  of  a  gray  or  greenish  cast,  but  are  occasion- 
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ally  dear  and  white.  In  severe  cases  the  exiitlate  is  soinetiracs  hWl;. 
Even  when  not  strictly  gangrenous,  the  breath  may  be  of  a  im\  mA 
sickening  otlor  and  then.'  is  a  thin,  fetid  tlisdiarge  from  the  lliruwt  wit! 
nose.  There  is  frequently  edema  in  and  about  the  nasophaniix  which 
renders  mouth  breathing  nec^essary.  These  changes  in  ihi'  (hnmt  we 
invariably  aeuunipanied  by  swelling  of  the  lymph  nodes  and  cclhiliii*. 
Whfn  iht'  throat  syniploms  are  marked  the  eonstitutional  syinjitouhiin- 
also  severe  as  a  rule,  uiving  to  j;encral  soptif  infectiiHi  in  wliit-h  sircpNi- 
ccx-ei  play  the  most  important  pei't.  When  the  throat  symptoms  wn- 
severe,  otitis  almost  always  tH'tiirs  and  pneumonia  and  ni^phrili*  arr 
partieulaTly  t'ommon  (Figs.  109  antl  110). 

Without  a  harterial  examumtion  it  is  frequently  inipossible  to  4lis- 
tinginsh  between  tnend>ranes  due  to  the  Klehs-Loi^ffler  Itacilhis  jiikI 
those  resulting  frf>m  .some  other  germ.  As  a  rule,  streptoemi'us  ii\i^\n&s 
are  aeeompanieil  by  more  inflammation,  edema,  and  redness,  uml  hy 
greater  infiltration  of  the  tissues  of  the  neek  than  in  true  diphtVritic 
angin^i^  In  the  streptococcus  dLsearie  there  Ls  a  .strong  ti'mlincf  to 
invade  the  ears,  while  in  diphtheria  the  larynx  is  more  fonimnnly  the 
direction  of  extension.  The  ext-iting  cause  of  memhratious  iiilliiin- 
mation  is  usually  the  str^'ptocotTCUs  pyogenes.  It  is  cxvasionally  i^^ 
eiated  with  the  stapliyloeoeeus  aureus  or  albus,  hut  the  streptoetwcai  is 
the  more  t'oniraonly  observe*].  It  oeeurs  not  oidy  in  tlie  [iseii'l*** 
membranes  and  (he  tissues  under  it,  but  is  found  in  llie  blixxl  in  hii?" 
nural)ers.  Thn:»ugh  the  agenry  of  the  toxins  which  it  gc*nerat(^  it « 
unquestionably  the  eaase  of  ninny  of  the  complicHtions  and  of  general 
septicemia. 

The  pseudomembranes,  which  appear  late  in  the  disease,  amt-iualh 
associated  with  llie  Klebrt-tioeffler  bacillus.  Diphtheria  is  in  the  fulM 
sense  of  the  word  a  complication,  and  is  not  an  essential  sjiTiiptom  "I 
scarlet  fever- 

(Jangrenoiis  angina  is  the  worst  phase  of  the  scarlatinal  sore  tliM- 
The  symptoms  already  descril>eid  are  exaggerated.  The  odnr  of  t'*^ 
brpath  is  very  offensive.  The  swelling  and  obstruction  in  the  tliroHta'*' 
extreme  and  the  infiltration  of  the  lymph  no<1<.'s  is  very  gn^at.  H'** 
throat  is  filled  with  a  pul(aceous  mass  of  sloughing  tissue,  of  pray '>r 
blackish  color.  The  discharge  from  the  thront  and  nose  may  Ik-  piirtilfr" 
or  thin  and  fetid.  The  prostration  and  symptoms  of  general  infiH'tH>i> 
are  extreme;  the  ea.se  usnally  terminates  fatally.  In  extn-nie  t'a.sf.'f  ih* 
slough  sometimes  involves  a  bloodvessel  and  sutlden  death  may  (KC"' 
from  hemorrliage. 

Oiitis, — 'The  most  common  complicBtiion  of  scarlet  fever  next  W 
angina  is  otiti-s.  Its  effects  are  often  aerious,  for  it  is  a  cunimoa  vjiUS* 
of  deaf-mutism^  It  results  fnim  the  extension  of  the  inHammnlionfrt**'' 
the  throat  through  the  Eustachian  tubes.  The  tendency  (o  ear  invc)|r<^ 
ment  varies  with  different  epidemics,  but  it  is  more  common  in  wqt^^ 
patients.  It  does  not  usually  occur  until  the  second  week,  and,  *s  * 
rule,  involves  both  ears.  Its  presence  may  be  indicated  by  oaraelie »i** 
an  increase  in  the  fever,  but  fre<|uently  a  discharge  is  the  firet  indicatit^" 
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that  the  ears  are  involved.    The  proress  is  prone  to  be  u  ile.striKiu'e  one 

und  to  result  in  loniz-cnntiniml  .suppuration.     It  sonietinifs  leuHs  to  a 

riipidly  fatal  nionitigitus.    When  it  occurs  before  the  fever  ha."?  subsicJetl 

it  may  pixwiuce  uo  .symptom  and  the  child  may  complain  of  nn  pain, 

"^XTien  it  oceurs  aa  a  later  complieiitiim  its  advent  is  asiially  inarkt'd  iiy 

fever  and  Jncreasetl  pulse  rate.    When  tlie  membrane  does  not  rnptnre 

aiiui  the  tension  in  the  cavity  of  the  middle  car  is  veiy  ^reat,  nervous 

symptoms  may  l>efome   pronounced,   musculflr  rigidity,  f>pislhotonos, 

evfn  convulsions  being  possible.     When  destructive  ear  ehfin^\s 

xt  in  early  childhootl,  f leaf-mutism  is  a  prifbablc  result.     Among 

^7^13  <leaf-mntes  whose  cast's  were  investigated  hy  May,  it  was  fuimd 

I  that  o72  eases  resultefl  from  the  otitis  of  scarlet  fever. 
Adenith    and    CcUidili.t. — Adenitis    an<l    cellulitis    are    not    unusual 
j-esulUt  of  slreptofoceic  invasion  of  the  throat.    Not  only  are  the  lymph 
notics  themselves  enlarge<l,   but   there  Ls   more  or   Icm   iidhimtnatory 
e<lema  of  the  surnnmdiiig  tissues.    That  this  is  due  to  .secorulary  uifec- 
tion  is  ^hown  by  the  fact  that  the  strc|:itiwocci  are  found  in  abundance 
in  lioth  the  nwles  and  edematous  tissue  aronnil  them.     Enlargement 
*>f  (he  ncwles  may  be  ilctertcd  ilnrinfj  the  first  week,  but  serious  cellulitis 
floes  not,  as  a  rule,  occur  until  later  in  the  diseajiie.    Suppuration,  slough- 
inf;.  or  even  gangrene  may  u*i'ur.     The  cellulitis  may  be  locntiaed  to  a 
small  ar(*a  anmnd  tlie  enhirgetl  lymph  nodes  or  may  be  general.     As 
soon  as  it  iH'comcs  marked  the  heiul  is  apt  to  l>c  drawn  Imckwanh     In 
extreme  c-a-ses  this  is  so  conspicuous  a  syniptoni  as  to  lead  to  a  suspicion 
or    t*erebrospinal  disease.     I>yspnea   is   not   uncommon.     An  extreme 
'**'Jppurating  olenitis  Ls  a  complication  of  the  utmost  gravity.     It  may 
Jt-iic|   to  death  by  involving  im]>ortaht  vessels  or  by  the  slower  prm-e.sa 
'^'  gr*^neral  infection.    As  it  nsiialty  accompanies  an  extreme  and  serious 
^- tKrxjflt  complication,  the  prognosis  is  always  bad. 

PV  -"^  rihriih, — Scarlatinal  rheumatism  has  been  relegated  by  modem 
"*^tViods  of  investigation  to  the  list  of  rare  tliseases.  The  joint  ahVetions 
"^^'hic^b  occur  during  the  course  of  .scarlet  fever  are,  however,  not  nn- 
'^''^■"ninon,  but  they  are  pmved  to  be  due  to  more  than  one  pathological 
^^'^'^tjifion.  True  rhenmatic  arthritt.'^  is  one  of  the  rarest  of  the  joint 
*"**C'tions  complicating  scarlet  fever,  l^hc  most  common  joint  lesion 
**■  -Scarlet  fever  is  sjiiovitis,  and  the  next  mast  common  is  probably 
?^ptie  arthritis.  In  classifying  tliese  various  lesions,  Marsden,  of 
*-**ndnn,  uses  Ashby's  cla.s.sification,  alightly  changing  the  nomenclature 
*"**  follows:  fl)  scarlatinal  synovitis;  f2]  septic  arthritis;  (3)  acute  or 
*ul>acnte  rheumatic  synovitis;  (4)  luberculnns  arthritis. 
^  St-arlatitinl  syn4ivitis  usually  ap(X-ars  early  in  the  second  week,  con- 
,  *^Ue!5  for  thpt*e  or  four  davs,  and  disa[)pcar,-i.  Suppuration  is  rare;  it 
^  ^Hdoio  seen  under  four  years.  The  onset  is  usually  acute  and,  as  a 
"^'•^fr  the  attack  runs  an  acute  course.  In  some  cases  there  is  nothing 
**  ^i«  found  save  pain  on  m4>vcment,  or  (endcnicss;  in  others  the  whole 
**•  the  hand  is  red  and  swollen.  Between  these  two  conditions  all  grades 
^^  Wet,  The  hands  and  wrists  arc  the  favt>rite  site.  They  were  attacked 
^ft  no  less  than  72  out  of  one  series  of  100  cases.    Any  Jomt,  however, 
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may  be  nfTeetctT"  Septic  arthritis  is  frequently  known  a.*t  pyetnie  ar- 
thritic. In  this  condition  the  lurge  joints  are  usiiallv  involvt'tt  un<i  the 
lesions  are  apt  to  be  muhiple.  The  con*lition  is  always  ii  grave  one. 
as  suppuration  and  injiin-  to  the  joint  are  common.  True  rbrumatt^m 
occurs  tliird  in  unk'r  nf  fivqut^ncy.  It  appi*ar.s  hitc  in  itic  Loursr  of  tlw* 
tiisca.se  and  rtirely  proves  serious,  Tlic  attack  i^  ahnust  iiivarialjly 
subacute  \n  clmrHclcr  ami  continues  for  a  few  iJiiys,  Kvich'iiee  of  lieart 
involvenicnt  is  not  uncommon  and  a  ]ieriuaitent  murmur  is  somrtimes 
left  IwhintI,    Antirheumatic  treatment  usually  ^iv(»s  pronjpt  rcMef. 

Nephriiis. — During  the  fteutt;  stag*',  parHcnhirly  when  the  fever  is 
high,  a  sh^ht  amount  of  albumin  is  usually  fotind.  It  is  commonly  tmly 
a  slight  fehrile  albuminuria  thje  to  degenerative  nephritis  which  sul»sitk*s 
as  the  temperature  falls.  In  the  grave  type  kiihiey  lesions  may  occur, 
tn  which  the  Icrni  septic  nephritis  has  l^'cn  given.  The  urine  contains 
albumin,  but  hknjd  and  casts  are  not  ncci^'SsuHly  present,  neither  ^K*  iht- 
rutional  .sym]>toiiis  of  uremia  ap]>ear. 

The  most  characteristic  and  common  kidney  lesion  is  |MxstsearlatinaL 
nephritis,  which  ia  a  diffuse  nephritU.     It  usually  ticvelufw  iluring  the 
third  or  fourth  week.     There  may  l>e  no  interx'ul  of  apyrcvta  Ikotweeii 
the  kidnev  attack  and  the  nephritis.     It  may  t*e  so  nsikl  as  to  almi>sl 
escape  notice,  or  it  may  be  so  severe  its  to  cause  death.    Recovery  Ina^ 
be  complete  or  incomplete.    The  first  symptom  to  he  noticetl  is  usually 
edema  of  the  face,  which  is  frequently  accompanieil  hy  feverishnes*  arir 
restlessness.      Dropsy   and    all    tlie   characteristic   .*ymptonis    of   acut*- 
nephritis  rapidly  rlevelop.    The  urine  usually  shows  a  small  amount  t^— 
albumin  for  a  few  4lavs  before  the  advent  of  <lctinite  svmptoms.     As  t\ 
iliiseiuje  develo[>s  the  urine  becomes  .scanty  anil  high  colore*!  and  ma 
be  completely  suppressed.      It  contains  a  laif^'  amount  of  albumin  an 
is  loatled  with  blixxl  eclls  and  ea.sti*.    'I''he  first  evi4lerice  of  albumin  aft- 
the  second  week  of  scarlet  fever  should  Ik*  a  w^arning  of  danger,  ai 
should  receive  immediate  attention. 

Daily  examination  of  the  urine  is  desirable.    Il  is  a  wise  plan  to  ta' 
to  the  house  of  the  patient  test  tubes,  a  spirit  lamp,  and  a  Ijoltle 
nitric  acifl.    A  pocket  test  case  is  useful  in  these  cilscs.    An  examinali 
may  thus  be  made  dfiily  with  but  little  loss  uf  time,  as  itie  early  detet;tL 
of  albumin  always  repays  for  the  trouble  taken. 

Ofkcr  Computations. — Numerous  other  pathological  conditions 
occur  as  complications  or  sequehe,  but  are  less  common   than  ihi 
mentioned.     Pnruinom'a,  although  commonly  found  at  the  autopsy 

patients  who  have  4bed  with  septic  symptoms,  is  frequentlv  not  rec^ *>#:- 

nized  before  death.     Pleuropneumonia  occasionally  occurs  when  th  ^et— re 
is  marked  septic  infection,     F^ither  simple  or  pleuropneumonia  i=»        * 
grave  complicntion  ami  lisually  determines  a  fatal  result.     Empyr-^^^'^o 
is  also  a  possibility  in  septic  cases  or  as  a  sefpiel  of  pleun.>pnrumor»  ■"* 
When  there  is  marked  nephritis,  serous  effusion  into  the  pleural   cav/ ^•* 
may  occur,  and  edema  of  the  hmps  is  not  uncommon  as  a  lermir>-**/ 
symptom.    Endocarditis  and  penvarditis,  though  uncommon^  an-  soiT?^"* 
times  em-oimtcretl.    Murmurs  are  occasionHlly  heard  during  tlic  cijiir*^* 
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of  the  disease,  which  disappear  as  the  active  symptoms  subside.  Perma- 
nent organic  lesions  sometimes  develop  in  conjunction  with  the  late 
kidney  complications.  The  various  serous  membranes  are  occasionally 
involved.  Endocarditis  is  rather  more  prone  to  be  of  the  malignant  type 
in  scarlet  fever  than  it  is  in  simple  rheumatic  cases.  As  in  all  diseases 
marked  by  high  temperature  or  septic  infection,  myocarditis  is  not 
uncommon,  and  acute  dilatation  of  the  heart  is  sometimes  encountered. 

Nervoujt  symptorm  are  Iras  frequent  than  might  Ix?  expected  in  a 
disease  .so  often  septic  in  its  nature.  A  convulsion  in  rare  cases  occurs 
as  an  initial  symptom.  Convulsions  due  to  uremia  sometimes  occur 
in  the  late  stages.  In  a  recent  case  under  my  oUservation,  the  child  for 
thirty-six  hours  showed  marked  opisthotonos.  There  was  contracture 
of  the  muscles  of  the  extremities,  with  repeated  convulsive  attacks  of 
the  nature  of  tetany.  These  convulsions,  some  of  them  severe,  were 
precipitated  by  anything  which  irritated  the  child — such  as  attempts  at 
feeding  or  syringing  the  ntxse.  Meningitis  is  rare,  but  retraction  of  the 
head  due  to  swollen  lymph  nodes  sometimes  leads  to  the  belief  that  it 
is  <leveloping.  It  may  occur  as  the  se(|uel  of  otitis  an<l  even  as  a  com- 
plication of  nephritis.  Chorea  is  very  rare  even  when  the  case  is  com- 
plicated by  diphtheria.     Peripheral  paralysis  Is  also  rare. 

Vomiting  usually  occurs  at  the  outset  and  the  stomach  is  sometimes 
irritable  for  two  or  three  days,  but  grave  gastroenteric  disturbance  is 
not  common,  except  in  malignant  cases.  Loss  of  appetite  during  the 
period  of  fever  is  not  uncommon,  and  feeding  i-;  a  difficult  problem. 
Catarrhal  stomatiiut  is  of  frequent  occurrence,  and  this,  together  with 
sore  throat,  frequently  leads  the  child  to  refase  foo<l  when  it  might 
otherwise  accept  it. 

Except  in  very  mild  cases  leukocytosis  is  present.  Even  in  such  cases 
it  may  occur  to  a  slight  degree.  Whenever  suppuration  occurs  the 
leukocytosis  increases.  A  marked  leukocytosis,  therefore,  is  to  Ije  expected 
in  complicated  cases.  The  blood  conditions  in  this  disease  are  fully 
descril)ed  in  the  Section  on  the  Blood.  Purpura  hemorrhagica  and 
peculiar  attacks  of  superficial  symmetrical  gangrene  have  been  reported 
in  a  verj'  few  ca.ses.  The  thighs  and  arms  are  most  commonly  affected 
in  this  latter  disease,  which  runs  a  rapid  and  usually  a  fatal  course. 

Other  Exanthemata  as  Complications. — Scarlet  fever  may  be  com- 
plicated by  any  of  the  other  infectious  diseases.  After  diphtheria, 
measles  is  probably  the  most  frequent  of  these,  but  chickenpox,  small- 
pox, typhoid  fever,  and  erysipelas  have  be<m  reported  as  occurring 
coincidently  with  scarlet  fever.  When  two  of  these  diseases  occur 
synchronously,  the  symptoms  are  obscure  and  often  puzzling.  As  a 
rule,  however,  the  onset  of  one  disease  occurs  as  the  other  is  beginning 
to  subside,  and  the  two  eruptions  succeed  each  other.  The  tendency 
of  diphtheria  to  complicate  scarlet  fever  has  already  l)een  dwelt  upon. 
It  usually  occurs  after  the  scarlet  fever  has  partially  run  its  course,  but 
I  have  seen  it  precede  the  scarlet  fever. 

Diagnosis. — In  tvpical  cases  the  diagnosis  of  scarlet  fever  is  very  easy. 
It  Is  the  irregular  forms  which  cause  uncertainty.     In  all  the  exanthem- 
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ata  it  Is  usually  peculmrities  in  tlie  eruption  which  render  the  Jiagnosid 
most  difficult.  Ill  doubtful  cases  it  Is  iinpissiltle  to  make  a  diiigntKtial 
froiu  the  truptiou  atone.  '^Phere  are  many  simple  ra-shes  due  to  digesliv* 
dLsturliHiife  or  iniUl  infeetion  wliit-h  closely  simulate  scarlet  fever.  It 
1.4  occiLsioiuilly  necessary  to  wait  for  the  petitxi  of  desf|Utimation  Ix-fore 
a  positive  iliagnosis  can  l>e  made.  As  a  rule,  too  much  attention  h 
dev()te<I  to  the  eruption  to  the  exehi,sion  of  other  symptoms.  'I'he 
eruption  j)ro<lueed  in  some  (rase.s  by  !>elladonna  or  atropine,  tjuinine, 
antipyrin,  and  occiu^ioiuilly  by  diphthiTia  antitoxin  is  much  like  that 
of  scarlet  fever.  Due  ron.sideratioii  of  the  accompanying  symptoms. 
however,  is  usually  sutiicieut  to  prevent  error  in  diagnosis,  ('ertain 
types  of  urti*'ariu  and  simple  ernpttotis  of  tiiat  ela^s  are  also  cMx.'a«ionally 
very  suspicions.  If  aecompanie*]  by  di^stive  dlsordeis  with  vnmiring 
and  fever,  the  diagnosis  is  sometimes  very  difficult.  An  erythema 
oecasioiudly  aceainpauies  typhoid  fever,  which  may  lead  to  an  ernmeoiis 
diagnosis.  There  have  Wen  certain  epidemics  of  influeuKa  iti  which  a 
searlatiniform  erylheniu  has  caused  much  anxiety  to  the  meiliea] 
attendant.  The  sudden  onset  of  fever^  with  sore  thnmt  and  pt-rhapa 
nausea  followed  by  a  im>re  or  less  extensive  erythema  is  a  picture  very 
suggestive  of  scarlet  fev^er.  In  inv  experience  the  eruption  in  thesf  cases 
haa  been  coarser  than  that  of  scarlet  fever  and  there  has  I>een  less  diffuse 
redness.  OeeasionaHy,  however,  a  uniform  erj'thenia  without  the  red 
pinhead  ptJints  has  l)een  present.  'HIripjw  witti  a  rash*'  pn^^ents  some 
very  <liffieult  eases  for  diagno.sis.  The  puUe  in  scarlet  fever  is  more 
rapid  than  m  influenza. 

Oecasioriiilly  the  rash  of  scarlet  fever  is  in  places  blotchy.  Usually, 
however,  If  search  is  made  areas  of  reddened  skin  will  It-e  founci  dottetl 
with  the  eharaeteristic  pinliefid  spots.  These  areas  are  more  apt  to 
be  found  in  the  groins  and  axilhe  and  in  ft>lds  of  the  skin.  \Mien  (lie 
rash  is  faint,  a  hot  bath  may  sometimes  render  the  diagnosis  easy.  The 
same  result  may  be  aceomplished  U»cally  l>y  placing  cloths  wnmg  out 
of  hot  water  for  a  few  minutes  across  the  iibdtimen  or  chesl.  WTien 
the  (empeniture  is  very  high  in  some  cases  of  the  malignant  type  (he 
rash  is  hcinorrlujgic.  This,  together  wjili  (he  nervous  symptoms,  may 
lead  to  the  suspicion  of  epidemic  cerebr<Kspinal  meningitis.  A  white 
line  appearing  at  the  junction  of  the  finger-nail  and  the  pulp  of  the 
finger  is  considered  by  MeCollom  a  valuable  sign  of  srarjct  fever. 
Desquamation  is  undoubte4!ly  the  most  distinctive  feature  nf  scarlet 
fever,  but  it  is  unfortunately  a  very  late  one.  A  rash,  if  it  Ls  ever  so 
mild,  if  followed  by  characteristic  ilcsrjuamation  of  the  hands  and  feel, 
may  he  consiflered  as  C4'rtainly  scarhitiuab  If  no  destjuamation  appears 
after  eal'eful  watehmg.  it  is  a!mi»st  equally  ceiiain  that  the  ease  was  not 
scarlet  fever.  .Attention  is  ealleil  on  another  pagf>  to  the  fact  that 
scarlet  fever  is  sometimes  mistaken  during  the  first  twelve  or  iwentv- 
four  hours  for  tonsillitis.  The  early  throat  symptoms  of  scarlet  fever 
ere  often  very  similar  to  thase  of  diphtheria.  In  many  cases  it  is  ini- 
pos.sible  to  make  a  diagnosis  without  a  bacterial  culture.  The  prescntr 
of  diphtheria  at  the  outset  is  entirely  possible^  but  in  the  large  proportion 
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ol rases  the  exiwlates  of  the  early  sta^  are  pseudodiphtlicria,.  In  .scarlet 
fwcruroMin  ami  itidit-an  are  mrtiy  fuund  in  the  uriiii.',  hut  are  conslaiitly 
fwuiif]  in  lUphtluTiu,  III  starlt't  fcvtT  the  diazo  reaction  can  frtiquently 
l»r  ohtiiiiuil,  hul  tu'vt;r  in  cJIpUtheria. 

The  ijiapicxsis  iM^twtH^n  st'sirlet  fever  am!  measles  rarely  offers  any 
cliffic-itlties.  The  prolonged  pnxlrotna]  stuge  of  mea.sie,s^  with  itieopixn. 
"M«|i»!i.  Aiul  suffusion  <jf  the  eyes,  followetl  hy  a  blotehy*  slow-sprearliiij; 
rnipiion,  fiiniLs  a  pieture  so  oharatterisfic  that  it  is  rarely  mistaken  for 
M-arlet  fever.  This  is  not  a'^  Irue,  however,  re^anJint;  rul>eltu,  Some 
•Tt-ses  of  this  iILseasc  are  very  diflieult  to  d].stin^ri.sh  from  searlet  fever. 
Ch%  the  other  haml,  miltl  scarlet  fever  is  nrjt  infre*|uciilly  mistaken  for 
tirniirtn  measles.  In  rul^ella  there  are  usually  no  prodromal  symptoms. 
Vomiting,  -st^rt.'  ihroal,  fever,  and  rapid  piiNi'  are  nil  wanting.  The 
empiioii  is  the  first  symptom  to  ap]*ear.     It  a|>]>tn<rs  first  on  the  face 

P«nd  \tm\iA  mueh  like  that  of  searlet  fever,  hnt  is  usually  less  markedly 
|>«iietiform.     It  is  more  diffu.se  and  a  little  lighter  in  color.    If  the  whole 
ImhIv  is  examined  areas  will  usnally  Ix*  found  in  which  llie  eruption  is 
fiiarser  an<!  loses  its  seurlaliniforni  aspect.     L)es<|U!imation  bs  ahsent  or 
appeals  in  wvx  fine,  branny  scales.     Knlar^eincnt  of  the  cervical  and 
auricnlur  lyinph  n<Kles  is  almost  invariuhly  present  in  riibeKa,  but  is 
^B  mre  in  scarlet  fever.    The  nitxst  itnjxjrtant  [joint  in  differential  diapiosis 
^■is  the  alwenee  in  ruljelhi  of  coristittJtional  symptom-i.     Allhtntgh  very 
^m  miHil  rases  of  seaHrt  fever  are  sometimes  seen,  a  rn-sli,  a.s  hriglit  anil 
H  distinct  as  that  of  the  average  ease  <^f  rMliella,  is  invariably  accompanied 
H  for  a  day  or  two  at  h-ast  hy  distinctive  constitutional  symptoms.    The 
^"    puUe  is  nipi*!  anil  (he  temperatUR^  rarely  helow  102^  F. 

BecnrraDce  and  Relapse. — ^Vhile  second  attacks  of  scarlet  fever  some- 
timrstxx-ur  (hry  art-  e.slreniely  rare,  probably  more  so  than  in  the  oai^e 
vX  aiir  other  infeeti<ms  disease.  So  many  other  rashes  .simulate  that  of 
>C*llet  fever  that  errors  in  diagnosis  ar*?  not  difficult.  The  rej>ort.s  of 
SPtOTiil  Bttaek-s  must  lie  receiveil  with  much  reservntion^  and  are  to  be 
Unrrirrvedly  aeeepti-d  only  from  cnmiietent  and  cautions  oiiserverg. 

Ildapse:*  arc  mon^  et»mnion  than  ser-ond  nttacks.     Thev  result  from 

*Utoinfeetion  arul  (M-eur  during  the  second  or  tliird  week.     They  are 

siiailarin  their  nature  to  the  relapsi-s  of  typhoid  fever.    They  sometimes 

pUMjr  the  course  of  the  primary  di.sease.    .4.S  in  the  relapses  of  typhoid 

f<?ver^tliey  are  fn'i|ucnlly  less  severe  than  the  prlniHrs-  uttaek,  but  this 

***  lurt  fliways  the  case.    These  true  relapses  sln>Mld  not  be  mi.staken  for 

J^nijsc cases  in  which  live  rash  subsidtrs  for  a  few  days  an<l  then  reappears. 

*  iiis  latter  condition  sometimes  occurs  with  the  increased  fever  which 

^'^'ormianips  a  Inte  complication.    I  have  seen  si  rash  which  haxi  almost 

**»^appean*d  rciipprar  very  dislinctly  upon  the  administration  of  a  hot 

■land  continue  cletir  for  nmre  than  twenty-fi>ur  honrn. 

^Wfiwaia. — After  a  stuily  of  n  lar^  nnml>er  of  American  and  European 

*^'*s,  Hnit  conclude.^  that  the  general  mortality  of  scarlet  fever  may  be 

^Mmnl  to  l>e  from  12  per  cent,  to  14  per  cent.,  while  under  five  years 

''  ^'''Xxvm  21)  |)er  cent,  to  3()  per  cent.    It  is  much  lower  in  private  practice 

»h«ii  in  hoftpitabf  and  varies  greatly  in  different  epidemics.    Statistics 
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as  to  general  mortiiliiy  rates  give  but  little  practical  aid  in  detemiining 
the  prognosis  of  any  particular  case.  The  two  most  important  general 
factors  Kre  the  age  of  the  chihl  anri  the  character  of  the  prevailing 
epidemic.  The  younger  the  patient,  the  greater  the  <laiiger.  The 
majority  of  f;Ltal  cases  occur  in  children  im<]cr  seven  years.  In  a  study 
of  lOtH)  ciusea,  J.  I!,  McCoIlum  found  the  mortality  of  all  ca.ses  to  U? 
9.S  percent.  Scarlet  fever  unaccompjiiiied  euased  oH  deaths:  lirtmcho- 
pneutnoifia,  15;  diphtheria  and  scarlet  fever  combine<J,  10;  tliphthcria 
alone,  9;  pncuinoiuii,  4;  scarlet  fever  and  erysipela:*,  I;  tulxrculoiis 
meningitis,   1. 

Deatli  may  ixrur  ut  any  ."^tagc  from  the  outset  until  months  after  the 
subsidence  of  acute  symptoms.  Death  during  the  first  few  days  usually 
occurs  only  in  the  mali^ant  cases  in  which  the  ])atient  is  overv.'hehii***l 
by  the  poison  of  the  diseaae  ib^elf.  Death  in  these  ctisi^s  Is  due  strictly 
to  scarlet  fever.  Death  during:  tlic  second  and  third  weeks  may  aLsi> 
result  from  the  intensity  of  the  scarlatinal  pcjison,  but  is  moR*  tHiinmonly 
due  to  some  complication,  especially  diphtheria,  pneumonia,  anil  actiti- 
nephritis,  [t  may  result  uls4,t  from  intense  septic  infection  due  to  sevett- 
thruat  and  glandular  involvement,  death  ljcin||j  due  to  cNhausticjo. 
Death  after  the  thhil  week  is  usually  dm*  to  postscarlatinal  nephritis. 
This  may  occur  without  reference  to  the  severity  of  tlie  early  slapii 
and  may  be  postponeil  for  weeks  or  months  after  the  disease  has  run 
it*t  course.  Prognosis  is  n.'ndere<l  unfavi^rable  by  the  appearance  of 
the  following  Aynifjtoms,  the  gravity  being  in  pi"oportioii  to  their  severity; 
violent  onset,  high  temperature,  convulsions,  extensive  psendotnem— 
branes,  gangrenous  pharyngitis^  diphtheria,  croup,  pneumonia,  exc*\ssiv*- 
cellulitis,  superficial  gangrene,  ne])hritis,  and  exhaustion,  with  general 
septic  symptoms.  The  prognosis  in  nncomplicatcfl  cases  in  older  chil- 
dren, even  when  the  disease  runs  an  active  course,  is  go(»d. 

Prophylajtis, — In  few  other  tliseases  arc  preventive  measures  so  pro^ 
ductive  of  good  results  as  in  s<'arlet  fever.  Its  spread  can  Iw  more 
reiulily  controlled  than  can  that  of  most  of  the  other  infectious  fUseases. 
The  measures  necessary,  however,  to  that  end  are  many  in  nunilK*r 
and  verv  complex,  and  <|emand  on  the  part  of  the  practitioner  much 
thought  and  fierseverance.  When  we  consider  the  high  mortaiitv  nf 
,*%cftrlet  fever  and  the  grave  scijuehc  in  those  who  survive,  wp  arc 
forced  to  feel  that  neglect  of  preventive  measures  is  little  sliort  of 
criminal. 

Every  child  who  Is  known  to  have  (wen  exposed  to  scarlet  fever  shouhl 
be  Liolated.  It  is  true  that  the  disease  ia  not  contagious  during  the  j>erio*l 
of  incubation.  It  is  doubtful,  imleed,  whether  it  is  i-ontagioiis  l>eforr 
the  appearance  of  the  eniption,  Childi-en  in  contact  with  scarlet  fe\er 
patients  for  several  hours  after  the  initial  vomiting  do  not  always  contract 
the  disease.  There  may  l»e  e>:ceptif^ns,  however,  to  the  nde  and  cxp*t- 
siirc-  *luring  an  early  stagt'  may  in  some  cases  be  followe<l  bv  ?terious 
reaulLs.  The  fact,  however,  that  as  a  rule  contagion  is  not  active  until 
the  eruption  has  developed  is  an  extremely  important  one.  We  h«vc 
thus  in  scarlet  fever  a  distinct  advantage  over  measles,  for  in  the  Utter 
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thr  peritwi  of  contagion  begins  two  or  three  days  before  thp 
iqneanQco  of  the  eruption. 

ITje  (|Westmn  of  sending  the  other  chMtlren  away  from  home  is  often 
a  wrious  one,  The  decision  mnst  rest  largely  on  the  time  of  the 
expusiire.  If  ilie  expo«iiPC  oecurred  l>efore  the  appearance  of  the 
eruption,  there  may  !«*  little  fear  that  the  dl'^ea^c  has  been  eontraHed. 
IfajKJjiurt*  oeeurrcd  during  the  -^ta^'t^  of  eruption,  the  probatiiKty  of 
illrirvv  will  Ix*  very  great.  If  the  patient  Ls  isolated  soon  after  tlie  Initial 
sTiaptoms  have  appeare*!^  other  chilflren  in  the  family  are  very  unh'kely 
t«i  liiivi'  token  the  <li:3ease  from  liitn. 

IMiatever  may  l>e  thought  of  the  propriety  of  Lsohition  diJn'n^  the 
ppfitHl  of  incubation,  there  eau  Im'  no  doubt  of  its  irnportimee  after  the 
fiM  :^v-in]>ton.is  have  appearetl.  It  should  lie  eomplete  with  tio  relax- 
ation. 'Ilie  patient  U  dan^roiis  to  others  ii.s  luu^  a.^  the  slij^htest  des- 
quBnintion  rontinues  oi»  any  portion  of  the  skin.  The  duration  of  this 
ptritxj  is  extremely  variable,  and  the  most  eommon  error,  perhaps,  e4in- 
swt^  ill  lieing  guided  liv  a  fixwl  number  nf  days.  The  eonveiitioual  fortv 
tUvi  is  to  he  regardci:l  as  onlv  approximate.  It  is  rarely  too  lonp. 
rv-siiimi nation  i«  liable  to  persist  in  snijill  areiis  of  the  body  after  its 
disappt-aranee  from  other  portions,  '^l^fiese  eireumseribed  areas  are  nHwt 
ffwjiicnlly  fuund  alxiut  the  flexures  of  the  joint*  and  about  the  finf^T-nails 
iiftfrilps(]uamation  biis  disapjieareil  fnjiu  ev*Ty  other  part  of  the  btxly. 
Tlirfc  can  be  no  more  dangerous  plae*"  for  such  persistence^  for  the 
si^»  are  liable  to  fall  on  any  article  which  the  fingers  may  touch  ami 
niayhenee  be  eQnveye*|  to  a  distance,  'inhere  are  many  authentic  ca-ses 
*^' ronvcyance  of  the  ilLsejuse  tlirou|^li  letters  written  by  desquamating; 
"iinils,  I  have  known  of  such  an  (H*curreuce,  the  hotter  ;^in^  several 
'luiuirril  miles  through  the  mails.  The  hands  and  fingers  should  \k 
pttTtii'iilarly  Merutinizetl  l>efore  the  quarantine  is  raised- 

'llie  •iiibjeet  of  secondary'  and   tertiarA'  desquamation  is  interesting 

fpoBi  ilip  standjK>inf  of  prophylaxis.    The  seales  from  these  des(|uama- 

'*|oii\arv  certainly  le^>s  infeetious  than  tho.ne  of  the  primary  desc|iianui- 

^*^t\.    h  is  the  belief  of  some  ol>servers  that  they  are  not  capable  of 

'^nvninw  the  dlseit^^e,    Theiv  seem-S  to  be  authentic  evidence,  however, 

Wial  evTii  ill  tertiary  desquamations  the  scales  have  been  infective  and 

*'  **  tiic  part  of  wistlom,  therefore,  to  rejtjaril  every  such  eiLse  its  unsafe. 

.    Ilt^quamation  Is  not  the  only  factor  by  which  the  |x'ri(Ml  of  isolation 

**^  tilte  (letcrminefl.    Purulent  discharges  contain  the  infective  principle 

*^i  scarlK  fever.     No  child  who  is  still  suffering  from  otitis,  chronic 

Imaryn^tis^  or  a  pundent  discharge  of  any  kinti  slii?uld  be  allowed  to 

^utij;ip  with  others.     These  dangers  have  not  been  suffieieutly  recog- 

^>«ii  W)d  as.  a  result  the  disease  has  undfHibtedlv  been  commuriiiciMed 

^  ninny  rhihircn.     Id  many  eases  six  weeks  is  ample  quarantine  and  the 

l>atipnt  mdv  he  released  with  perfect  safety  to  others.    In  other  eases  he  is 

»t»n(wl  us  ilungerotis  ot  this  time  as.  during  the  first  week  of  the  eruption. 

liK"  rule  for  quarantine  should  Ik*  not  a  fixed  number  of  davs  or  weeks, 

"^'thctime  that  is  neeessan^  for  the  dij^appearaiiee  of  all  desquamation 

**"!  ^m  purulent  dischai^.    The  question  of  infection  after  release 
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from  quiirantini'  htt-^  uf  late  been  tht'  Huhjert  of  sorne  discussion  In 
p^nglaiid,  :tiui  an  attempt  has  bet'n  iiiatle  to  prevent  moit*  fiillv  what 
they  call  *' return  fi^jses,*'  At  the  Monsall  Fever  Hospitiil  in  Man- 
cheater,  for  example,  the  following  method  hn.s  been  inlopted'  fV'rtain 
wooden  pavilifuis  ai-e  set  apart  a.s  eonvaleseeiit  wards  for  .^earlet  fever 
eases,  no  ca.sc  beinju;  sent  into  these  wanls  ujttil  six  weeks  have  etapscfl 
from  the  onset  of  the  fever.  Even  then  desquamation,  as  well  as  all 
purulent  disehiiffi^.s,  mtLst  have  ceaseti.  Tlie  eimvaleseent  ehiUlren  are 
eneoiira^ed  to  take  exerei-^e  freely  in  the  i*[H'ri  air.  I  atii  unable  t<»  say 
how  lon^  they  are  retaiiiefl  in  these  wanls,  luit  the  statement  \s  inatle 
tiifit  since  this  sy.stem  has  been  in  ojM'ratinn  there  has  been  no  "return 
ea.se,*'  although  they  were  not  uuconimon  before  tliat  time. 

The  question  of  isolating  mild  but  nndoubted  ca:?es  of  .searlet  fever 
is  frequently  a  trviu^  one.  In  some  of  these  desquamation  is  ;'er>* 
slit;lit  and  there  is  no  purulent  diseh;ir^.  It  is  undoubtedly  a  fact  that 
the  quarantine  ran  l>e  raised  in  a  few  of  these  eases  in  less  than  six 
weeks.  8ti[[  the  desquamation,  even  when  slijrht»  is  liable  to  persist  for 
a  greater  period  than  iu  intensity  might  lead  one  to  expect,  jind  mild 
cities  refpiire  uion.^  than  ordinary'  precantinn, 

Selirjols  and  public  assembla^'s  are  active  ii^'cuts  in  the  dissemination 
of  the  infectious  diseases.      One  means  by   which  schools  uxil   in  the 
spread  of  scarlet   fever  is  through  the  clothing  of  children   who  may 
have  come  from  families  where  the  disease  exists.     No  Iw^tter  inculmtrir 
for  bacteria  could    l>e  provided   than  some  of  the  dark,  elose,  warm 
school  clasets  filled   with   damp  clothiujj.     I'he  advisabilitv   nf  c-hwing 
schools  in  an  epidemic  of  si'arlct   fever  must   be  settle<I  dilferently  in 
different  communities.      In   the   country  and  small  tiiwns,   where   the 
childrtMi  will  Ix'  separated  from  each  other  when  the  schools  are  chiseiJ, 
their  clos\ire  may  hi-  an  im)xirtaut  measure  nf  ptevcntinn.     ^Mor^^vi-r 
ill  such  ciMnmunities  people  are  known  (o  each  other.    Illne^Ls  L*  at  one^ 
known  and  contapon  can  Ik'  guarilcd  apainst.     In  large  cities,  on  tb^ 
other  hand,  the  conditions  arc  quite  different,  particnhuly  in  the  crowd 
tenement  regions,     Here  the  children  cannot  and  will  not  Ik*  confio' 
t((  their  homes,  l>ut  will  miiigfe  with  each  other  all  ilav  long-     f'losr 
of  the  sehools  will  not  prevent  it.     The  daily  ins^x-ction  of  the  eliild 
in  city  schools  is  a  great  safeguard  against  the  sprtNid  of  the  disease. 

It  is  un(|uestionably  a  fact  that  nuMJical  men  through  earelessn*^ 
have  sometimes  been  instrumental  in  carrying  scarlet  fever.     Xo  otf^a 
disease  is  so  frequently   transmitted   through  the  agency  of  elothii  - 
Sputa   couched    out  (hiring  examination  or  scales    ailherit»g  to    t^ 
clothe-s  may  cause  the  diseiLsc  in  other  children  n[>on  whom  the  <]oc*^4 
may   Ik*  in    attendanee.      A   praetilinner  .shouhl   never  visit   u   vase 
scarlet    fever  or  diphtheria  with4>ut  a  gown.     Such  a  gown  should 
made  to  button  closely  about  the  tieck  and  wrist-^,  and  shotiKI  l»e  Ic^ 
enough  to  reach  to  the  feet  am]   have  a  IummI  to  cover  the  head, 
should  be  put  on  befon.'  entering  thesick-njoin  an*l  should  1h'  hiing     i 
in  the  bath-room  or  other  .'suitable  place  iipm  leaving.    I'lmn  the  t  ^ 
mination  of  the  case  the  gown  may  be  thoroughly  Ixiiled  and  U3ed^s-> 
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In  considerable  experieneej  I  have  never  fouiu!  a  pandit  or  child 
wlio  objeeteii  to  it.  On  the  eontniry,  it  inspires  {'4>nfiJenet'"  in  the 
physifian  iintl  removes  the  possihility  of  liis  ever  l>eing  ehiirgi'il  ivith 
hrin^ing  tJie  diseiiwe  into  the  house  ,^lKmliJ  its  occurrent-e  iti  one  of  ]ii.s 
fanuIicH  be  unexplainahle.  The  hamls  and  face  should  be  disinfeeted 
after  every  visit  to  a  acnrlet  fev4T  j>atient.  The  same  is  true  of  the 
stPthoseo|>ef  whieh  shoiild  l>e  usetj  for  all  physical  examinations  of  the 
chest.  The  ttmgue  depressor  or  other  instrument  nsed  ahout  ihe  throat 
shouhi  not  l>e  taken  from  the  roi>m.  T]ie  doctor  him.sclf  should  not 
earn'  out  the  details  of  the  treatment  farther  than  is  stri<*t]y  necessaiy. 
It  Is  difficult  for  him  to  do  so  without  daiii|j;er  of  earryin^;  the  disease. 
It  can  only  be  avoided  by  more  thopoii^li  disinfection  than  nio.st  tlwtora 
are  willing  to  undergo.  In  few  disea-seN  is  the  imjKjrtanee  of  a  (pialified 
nurse  greater  than  in  scarlet  fever.  One  shonk!  be  secured  wherever 
it  is  possible.  Not  only  are  the  details  4>f  prevention  and  treatment 
eurried  out  more  thoran*jhly  and  satisfactorily,  bnt  the  tloctor  is  relieved 
of  many  duties  which  he  ^honld  n<ft  Iw^  obliged  personally  to  perforin. 

Sirfc-Foom. — A  ro<>m  for  the  patient  shi^nkl  l>e  selecteil  which  can  be 
fnost  readily  isolated  and  will  at  the  same  lime  bt' convenient  and  habit' 
iible,  Six  wirks'  confinement  to  a  single  room  is  ft  trying  ordeal,  and  isola- 
|j«>fi  during  the  hist  days  of  the  fwritxl  can  be  more  strielly  enforced  if 
th^  room  Ls  cheerful  ami  eomfortaV>lp.  While  a  room  at  the  top  of 
f(i^  house  is  the  most  desirable,  another  should  he  selected  if  it  is 
n«-a*rpr  to  a  bath-room.  The  pos.sing  to  and  fro  to  the  i>ath-rixjm  will 
fr*7^|uently  undo  all  efforts  at  isolation,  not  to  ,s|jeak  of  the  additional 
la.l>«f  involved.  All  unused  <loors  shouhl  l>e  sealed  with  strips  of 
paif^LT  or  rubber  plaster.  The  Hoor  should  1)C  without  carpet  and 
if  tlie  bfinrds  are  Nrparateil  hy  wiile  cnu-ks  nnislin  should  l.hc  taeketl 
clo^ft'n.  The  ea.se  of  preventing  the  sjircad  of  the  di.scjt.se  i.s  greatly 
aLi|^nented  if  a  thiitl  person  us  available.  To  this  person  is  ass]gne4l 
tljc?  duty  of  carrying  the  foo<I  ami  various  artieleji  n'tpiired  by  the 
nur^e  and  of  taking  away  the  soiled  clothing  aiid  performing  the 
nunierous  offices  outsiMe  the  sick-room,  She  ihus  comes  in  direct 
*^<*nta*-t  neither  with  the  sick  nor  the  well.  It  i.s  a  hanlshtp  for  the 
^«fl»(.*r  to  make  a  choice  Ix^twcen  the  invalid  and  the  other  chil- 
*'rvn,  parlieularly  if  they  he  small,  but  the  neeessfty  of  her  doing  so 
Is  iirj^nt.  Such  toys  as  are  left  for  the  chilrl's  annisement  .should 
never  Ix*  removed  fnpin  the  room.  Hanging  dampened  .sheets  Itcforc 
*****  <loors  i.s  of  some  practical  value.  It  h  not  to  Ix'  sitp|Mis(vl  that  they 
^n  »iisinfect  the  air  or  tiestroy  the  gcrmsj  but  they  do  pn^vent  curi'ents 
*^l  air  when  the  doors  arc  op^'ned  nuft  are  a  constant  reminder  of  the 
ne(.c*;.i.sity  of  car(\ 

I  he  prepariilioii  of  one  room  for  a  sick-room  in  a  hou.se  where  there 
^ft"  r^hildreii  is  a  wise  measure.  Such  a  hmjiii  is  not  iufrct[nently  found 
^*}  irifxlfrti  houses  and  should  be  more  common.  It  may  be  ma^Ie  as 
*^"****rful  and  available  for  ordinary  ase  as  any  other  room.  The  walls 
'*'id  ceilings  should  be  painted  or  covered  with  tiles  or  washable  paptT 
^•d  tlie  floor  poli-shed  and  covered  with  rugs  instead  of  a  carpet.     The 
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hsm^ng^  ihoiiM  he  ea»ilj  mnovahlf^  ami  the  furmiure  shoukl  be  pUioly 
ma^  otf  poli>*h^  worjri  or  wiuir  maxneL  A  room  thos  arruiged  can 
Yi^  qnv-kh  piit  mtr>  mcnniHMoa  m  a  ^ick-room  and  will  gtcatlv  simplify 
the  c(i;e«tifm  rut  pfophTlaiK- 

^>neral  iminrtion  of  the  bofj  »  a  most  effectfre  measure  both  of 
treatmmt  anrl  prophvlajdn,  Ic  mar  be  he$nm  as  soon  as  the  eruption 
ha.1  app^^r^l  artfi  ■*h(*(iM  f.e  r«tntin'i«>ii  until  desquamation  has  c^sed. 
I^in'nj?  the  ^.tagvr  rjf  enipdoa  before  the  stage  of  de:squamation  has 
^jejKun,  a  simple  YAztiA  oil  t*  tivMt  tifsiiahle.  Antiseptics  can  be  of  little 
avail  anri  all  irritating  prepcuratiocis  should  be  avoided.  LaiK)lin  is  one 
(A  the  \ifr^t  of  th*^*e,  or  a  mixture  of  equal  parts  of  lanolin  and  cold 
rfearn-  'I'hese  preparatirKti,  hr>wever.  are  somewhat  expensive.  \'aselin» 
theT»rfor»-,  may  lie  employed  in  their  stead,  and  is  no  doubt  the  mo^t  com- 
ntfru  prefMration  userl.  Some  of  the  cheaper  grailes  of  yellow  vaselin  are 
irritating  to  rlehV-ate  -ikiiLs.  When  itching  and  irritation  of  the  stkin  is 
^rat,  a  5  per  cf-nt.  ointment  of  boric  acid  and  vaselin  is  sometimes 
effwtive.  H]if>nf^n^  with  a  solution  of  borax  and  water,  followed  by 
(•ar^rfA'y/Ail  va-wrlin,  will  also  give  temporary  relief.  CarboIize<l  v&selin, 
however,  should  not  lie  u-iefl  over  larpe  areas.  In  scarlet  fever  we  do  not 
have  a  healthv  skin,  and  it  seems  quite  possible  that  abetorption  might 
fK-rrur.  In  a  disea.-se  in  which  the  kidney's  arc  frequently  involvwl,  it 
is  unwisf:  to  nm  any  risk  of  introducing  so  irritating  a  substance  as 
carU>lif:  a**id. 

After  desquamation  has  begun  the  objects  of  inunction  are  quite 
different.  The  prtx-edure  l)ceomes  then  a  matter  of  prevention  as  well 
as  trfrfitment  anrI  the  most  important  object  is  to  soften  and  loosen  the 
scales,  finis  prcvciitint^  their  dissemination  with  the  resulting  danger  of 
spreiidinj^  lh<*  irifr-riion.  It  seems  somewhat  doubtful  that  the  scales  can 
be  disiiifrctcfl  bv  adding  disinfcrtants  to  the  oily  substance  used  for 
iiiunrtinii.  Mut  this  nuist  hv  settled  at  some  future  time  by  the  bac- 
teriologist. Tde  i^eneral  fact  is  at  least  positively  scttlc<I  that  proper 
cjire  r)f  tli*'  skin  (luring  the  state  of  des<{uamation  is  one  of  the  most 
effective  means  of  limiting  th<'  spread  of  the  disease,  and  also  without 
d<»iil>t  of  shortening  the  time  of  (lesquamation.  Antiseptics  mav  Ik* 
lidded  (o  the  oinlnient  or  oil  use<l  for  inunction.  The  Iwric  acid  oint- 
ment ahciidy  referred  tr»  is  one  of  the  best.  A  2  per  cent,  ichthyol 
ointniciit  has  its  advantages,  but  is  object i^mable  to  many  patients 
l)cc;nise  of  the  odor.  Carbolic  ointment  may  l>o  used  over  limiteil 
nrciis.  During  this  stage  the  intuiction  may  be  preceded  by  a  bath  or 
s[M)nging  willi  water  at  a  tenqMTature  of  9()°  F.  The  water  may  l)c 
plain  or  it  may  contain  a  small  amount  of  salt  or  borax.  The  use  of 
an  antiseptic  soap  is  advocated  by  many  practitioners,  resorcin  soap 
licing.  pcrliMps.  the  most  conunonly  used. 

A  prcparalion  having  even  a  slight  odor  l)ecomcs  perceptible  when 
applied  lo  the  whoh'  surface  of  the  Inxly,  and  may  cause  loss  of  apjje- 
(ite.  This  is  the  chief  olijection  to  1h*  urged  against  the  animal  fat^; 
like  lainl)  fat.  mutton  tallow,  or  Ix'ef  suet.  The  bacon  rind  popular  in 
some  parts  of  the  country  has  the  same  objection  and  possesses  no 
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advantages.  I^rd  has  but  little  odor,  but  it  is  diffirult  to  obtain  it  pure 
in  cities.  The  physician  should  always  make  sure  as  to  the  character 
of  the  preparation  used  for  inunction.  A  rancid  fat  in  a  severe  case 
of  scarlet  fever  may  cause  great  irritation  and  prolong  the  period  of 
desquamation. 

liie  best  disinfecting  agents  for  house  use  are  bichloride  of  mercury 
and  carljolic  acid.  Astandani  solution  of  bichloride  of  the  strength  of 
1  :  10()0  may  be  m^le  by  using  *' antiseptic  tablets"  or  by  dissolving 

4  gm.  (1  dr.)  of  bichloride  and  3()  gm.  (one  ounce)  of  common  salt  in 
400()  c.c.  (one  gallon)  of  water.    A  standard  solution  of  carbolic  acid  of 

5  per  cent,  strength  (1  to  20)  may  be  matle  by  dissolving  180  gm. 
(six  ounces)  of  carbolic  acid  in  4000  c.c.  (one  gallon)  of  water.  For 
the  various  con<litions  in  scarlet  fever  and  other  diseases  requiring 
disinfections,  these  solutions  may  be  used  as  follows:  For  the  hands 
and  person  the  carbolic  solution  in  one-half  or  one-third  strength.  For 
clothing,  towels,  and  bedding  the  carbolic  solution  in  full  strength  for 
one  hour,  after  which  they  should  be  boiled.  For  closets,  drains,  and 
sinks,  either  solution  in  full  strength.  All  discharges  from  the  mouth 
and  nose  should  be  received  in  glass  or  porcelain  vessels.  Either  solu- 
tion should  then  be  added  in  full  strength  and  at  least  twice  the  volume 
of  the  discharge.  After  standing  for  one  hour  the  whole  may  be  thrown 
into  the  closet.  For  sputa  cups,  full-strength  carbolic  solution  should  be 
used.  Certain  dishes  should  Ix;  reserved  for  the  sole  use  of  the  patient. 
They  should  be  disinfected  with  full-strength  carbolic  solution  and  then 
Imiled  and  rinsed.  The  remains  of  meals  should  be  burned.  When  the 
patient  has  recovered,  the  entire  body  should  be  bathed  and  the  hair 
washed  with  hot  water  and  soap.  He  should  then  Ix;  dressed  in  clean 
clothes  (which  have  not  been  in  the  room  during  hLs  sickness)  and 
remo%'ed  from  the  room.  ITie  IkwHcs  of  those  who  have  died  from 
scarlet  fever  or  other  contagious  disease  should  be  wrapped  in  cloths 
saturated  with  either  solution,  preferably  the  bichloride,  in  full  strength. 
iW\  the  antiseptics  named  in  strong  solution  are  more  or  less  irritating 
to  the  skin.  For  use  al>out  the  eyes  and  other  places  a  saturated 
solution  of  boric  acid  is  largely  used.  It  Ls  not  poisonous  or  irritating 
to  the  mucous  membranes. 

Prolonged  boiling  is  one  of  the  Ijest  antiseptic  measures  at  our 
command.  Hence,  towels,  handkerchiefs,  and  all  articles  of  cloth- 
ing and  l>edding  which  may  be  boiled  or  steamed  can  be  thus  ster^ 
ilized.  Handkerchiefs  and  towels  should  be  used  alwut  contagious 
ca.ses  as  little  as  possible.  In  their  j)lace  pieces  of  old  cloth  or 
sc|nares  of  cheese-cloth  should  be  used,  and  these  may  then  be 
hiirne<l,  thus  avoiding  the  trouble  and  possible  danger  from  imper- 
fect disinfection.  If  they  cannot  l>e  at  once  burned,  they  should  be 
at  once  dropped  into  one  of  the  full-strength  solutions.  If  the  floor 
of  the  sick-room  be  bare,  it  should  be  wij>c(l  daily  with  the  solution 
of  bichloride  in  full  strength.  If  the  carpet  is  covered  with  muslin,  this 
should  be  brushed  over  daily  with  the  same  solution. 

At  the  termination  of  such  diseases  as  scarlet  fever,  diphtheria,  and 
33 
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smallpox,  all  toys  and  books  should  be  destroyed.  Books  are  particu- 
larly danji^TOtis,  for  they  cannot  Ix^  ade*|uately  ^llsinfected.  The  room 
.slioiild  Ix"  washed — Hoors,  walls,  and  eeiling— with  a  fulUstrenjflh 
bifhloride  solution,  and  the  furniture  shoulii  be  wiped  with  the  same 
ftntiseptie.  Carpets,  uphoUtery,  hangings,  l>ed<linjf,  and  mattresses 
should,  if  poH,sil>]e,  Ik*  dLsinfeeted  with  steam.  When  this  is  impossible, 
they  should  lie  wiped  thoroujjhly  with  cloths  dampened  in  the  bichloride 
solution  antl  then  fumigated.  After  (his  they  should  be  hung  for  dare 
in  the  open  air  and  sunlight.  As  it  is  diffieult  to  certainly  disinfect 
artieles  of  this  character  except  by  Hteatn,  all  those  of  lesser  value  shoulii 
be  sacrificed. 

Before  the  sick-room  is  again  occupied,  it  should  be  thoroughly  fumi- 
gated. Fumigation  with  sulpluir,  as  it  is  ordimirily  done,  is  ineffective, 
owing  to  the  small  amount  of  sulphur  used  and  the  tlryness  of  the  atmos- 
phere. The  various  objects  in  the  room  should  be  dampened^  and  steam 
should  be  generatetl  in  it  if  possible.  Three  pounds  of  sulphur  are  neces- 
sary for  each  1000  cubic  feet  of  air  space^  with  eight  hours' exposure. 
The  sulphur  Is  l>est  used  in  the  form  of  fumigating  candles^  which  may 
\k  ftnuid  in  every  drug-store*  It  is  best  to  placeeach  candle  in  a  slialtuw 
basin  of  water  to  avoid  danger  of  fire.  The  rtx^m  should  be  seAletl  by 
pasting  strips  of  paper  or  ruhl>er  plaster  over  all  cracks  and  key-holes. 
It  should  be  kept  cIoshI  for  at  least  eight  hours  after  the  sulphur  is 
lighted  aiul  thoroughly  aired  liefore  it  is  agjiin  occupied. 

Formaldehyde  gas  Is  superior  to  sulphur  for  room  fumigating.  It  is 
commonly  generated  from  formalin,  which  is  a  solution  of  fomiahlehyde 
in  water.  For  this  purpose  several  generators  have  been  devised.  Not 
less  than  175  c.c.  (six  ounces)  of  formalin  shouhl  lie  used  for  each  1000 
cubic  feet  of  space,  antl  infected  articles  should  be  exposed  to  its  action 
for  tiot  \ess  than  four  hours.  Formaldehyde  burns  easily,  and  may  be 
set  on  fire  by  an  open  Same.  It  Is  an  excellent  deodorizer  as  well  as 
disinfectant.  Tlie  necessary  apparatus  Is  now  in  the  hands  of  most 
iMianIs  of  health,  ami  a  small  generator  sufficient  for  the  disinf^'ctibn 
of  rooms  of  ordinary  size  can  be  obtained  at  not  large  expense.  In 
the  absence  of  a  generator  the  formalin  may  be  evaporated  from  sheets 
sus|M'nded  from  the  ceiliiig.  It  Ls  very  irritating  and  must  be  handled 
with  care, 

h  must  be  remembered  that  in  scarlet  fever  we  have  not  the  sure 
basis  of  kni*wledge  which  we  possess  in  diphtheria.  Until  a  specific 
^rin  has  Ix-cn  discovered  antl  its  life  history  studied,  we  must  rely  on 
chnical  evidence  alone.  We  must,  therefore,  expect  to  find  difTerenrcs 
of  opiiiioii  on  almost  everj'  detail  of  pathogenesis,  prophylaxis^  and 
treatment. 

Treatment. — .Scarlet  fever  is  still  a  disease  over  which  we  ha\-e  but 
Jtitle  direct  control.  Many  specifics  have  been  proposed,  trietl,  and 
found  wanting.  Much  may  lje  done  to  avert  complications  and  render 
them  less  serious  when  they  occur,  and  many  lives  may  be  saved  by 
judicious  management.  Mild  cases  require  little  or  no  medication; 
they  usually  receive  too  much.    The  disease  is  self-limiting  and  white 
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it  is  running  a  normal  course  more  hano  than  good  will  result  from 
vi^roii^  treatment.  There  are  times,  on  the  other  haiii),  when  treat- 
int-nl  of  the  mast  vigorons  nature  is  necessary  to  save  the  life  of  the 
cbiM.  The  physieian  should  see  (hat  the  patient  is  not  kept  too  warm. 
Fear  of  cold  and  dread  of  water  in  the  eruptive  disea-ses  must  constantly 
Im-  ecmibated.  It  is  not  necessary,  but  rather  harmful,  to  sweat  the 
patient  to  "bring  out  tlie  rash/'  The  popular  fear  of  bathing  in  the 
eruptive  fevers  has  no  rational  fonndation. 

The  patient  shonld  tw'  kept  in  beil  for  at  least  three  weeks.    In  coni- 

plieaterl  and  prolonged  eases  the  rule  should  be  that  the  child  should 

not  be  alloweil  to  leave  the  Ix^d  for  at  least  a  week  after  the  fever  has 

subsided.     It  i.s  exertion  and  chilling  of  the  lx>dy  which  render  late 

complications  of  mihl  oases  s*)  common.     It  is  the  best  ride,  therefore, 

to  keep  4'very  child  ill  with  scarlet  fever  confined  to  the  bed  for  twenty 

days,  even  if  the  attack  be  very  mild.    Quiet  in  bed  and  a  liquid  <liet 

will  do  more  to  prevent  the  late  complications  than  any  other  means 

Ht  uiir  command.    If  the  rule  is  laid  down  at  once  that  the  patient  is  to 

ri'tnain  in  Ixvl  for  three  weeks  it  can  always  lie  carrietJ  out.     Patients 

vil\  ni^nally  accept  the  inevitable   with   but  little  objection,   but  will 

fccoome  restless  under  uncertainty  or  half-hearted  metJiods. 

^lilk   is   tlie  liest  diet  for  scarlet  fever  patients.     It  may  be  given 

/)e^ionia:efl  or  plain.     If  milk  is  dislikeii  by  the  patient,  kumyss,  zoo- 

/ale,  buttermilk,  or   jtniket    may  perhaps    I-k*   sulxstituted.      If  these 

pr»c-parations  are   not  taken  well,  gruels  or  foods  made  of  rice^  arrow- 

A*"t:»l,  cornstarch,  farina,  liarley,  or  wheat  flour  may  be  available.    Ani- 

fti^a.1  broths  may  be  given  sparingly  to  form  a  variety.     Barley-water 

fla.^^'ored  with  mutton  or  chicken-broth  i.s  an  excellent  sul)stitute  if  milk 

hes-^^^omcs  t'jo  irksome.     Cocoa  or  chocolate  may  also  be  used  to  cover 

th^^   taste  of  milk.     It  may  Ix*  gi\'en  two  or  tliree  times  a  day  with  hot 

KiiMlc.     Plain  vanilla  ice-cream  may  be  given  in  small  amounts  when 

th'*^    throat  is  dry  and  sore.     \!ilk  yhoiild  be  used  exclusively  if  possible 

dt*  w^iip  the  first  two  weeks  and  shoid<l  form  a  large  part  of  the  diet 

d*-»  *~iii^  the  sul-iseqiienl  four  weeks.     Such  a  diet  witli  rest  in  bed  will 

i^^*      much  lo  prevent  renal  complications.    Water  sfiould  be  given  freely 

*'•-■  *^ing  the  whole  course  of  the  disease*    It  aids  in  eliminating  waste 

py"*^^*<luctH  from  the  Ixidy  and    peHiaps  flie  scarlatinal  poison,  and  thus 

iiiL'jhes  renal  irritation.     If  signs  of  nephritis  appear,  all  other  food 

^^nlif  be  at  once  stop|>ed  and  the  patient  ahnuK]  be  placed  again  on 

»iilk  diet  and  water  should  lie  given  freely-    Nitrogenous  food  should 

^isfd  sparingly  for  two  months  and  meat  shouUI  l>e  wholly  eliminated 

''*=»»n  [he  diet  ftir  tliat  length  of  time,     A,s  the  patient  l»ecomes  con- 

^"^*^'."«.'enl  the  diet  may  l>e  increased  by  the  addition  of  milk-toast,  junket, 

P***in    rice-pudfliug,    cornstan-h,    cnstartls,    crackers,    cereals,    animal 

I''  ^  I  it*?»,  bakcii  apples,  and  stewed  fruits.    In  the  later  weeks  eggs,  oysters, 

"^o.  and  chicken  may  lie  given. 

Die  initial  vomiting  usually  requires  no  treatment,  but  the  Iwwels 
"^^t-xiM  be  acted  iqxin  mildly  by  small,  repeated  doses  of  calomel.  Later 
^<?y  should  be  kept  acting,  if  possible,  by  means  of  enemata  rather  than 
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by  (lie  tise  of  ralhartu-  drugs.    If  the  vomitiiij^  i.s  persistent,  food  shii 
be  withheld  for  ten  or  twelve  hours  and  hot  water  ur  eracked  ice  shoulil 
be  given. 

\Virile  the  eruption  is  developing  and  is  at  its  heiglit  the  ilfhirije  aod 
buriuii|T  of  the  skin  ai^  sometimes  very  distressing.  These  way  Ix'inili- 
fratcii  l^y  the  iiHe  of  a  weak  wash  of  earhohe  iU'itl  and  borax  or  liTllw 
use  of  earlKj]ize<!  vaselin.  lu  some  eases  relief  U  obtainetl  by  spongiTig 
with  a  suliiiioir  of  bifiirl>onate  of  ao4|a  in  water  (a  level  tras|>ixiT!y  Ui 
a  quart),  fi>Uowed  hy  aimiutinij  witli  eold  eream.  In  other  tascs 
simple  talenni  powder  gives  more  relief.  I!iitliin)iir  the  siirfacr  «Tlli 
warm  water  followwl  by  iinoiiitinjj  with  plain  or  earbolie  vasclin  vt 
some  bland  ointment  should  be  be^^^un  as  soon  ss  the  first  s^pHi  of 
desquamation  appear  am!  shf)idd  lie  eouliiuied  throughout  the  cuuise 
of  the  tliHeasc.  This  daily  rubbing  of  the  surface  with  oil  is  a  must 
ini|>tjrtant  measure  of  treatment  and  should  never  be  omitteil,  ^.^to 
the  oily  .sul>stance  U!*ed,  my  own  preference  la  for  cold  eream.  \\\mi 
well  made,  it  Ls  never  irritating  and  does  not  remain  on  the  skin  or  sofl 
the  clothing  an  do  many  oils.  White  va.selin  and  pure  lard  art',  liowcw, 
largely  useti  ami  are  less  e.Y|iensive  than  eohl  eream.  {>ther  di-diitsrf 
inunetion-s  have  alreaily  l^'en  given. 

In  mild  eases  stimulants  are  not  required  ami  are  rarely  nttx-^san 
in  cases  of  ordinary  severity.  In  severe  ease^  they  are  fre<piently  ittjiiiivJ 
for  a  few  da)"s  ara!  in  some  instances  must  l>e  uwcil  persinienliv  m\ 
freely.  Alcoholic  stimulants  are  the  first  to  be  selectctl.  Thcv  sfr 
retpiired  in  all  the  septic  cases  as  well  as  those  of  the  nmlign»nt  tqir, 
As  in  other  conditioti-s,  digitalis  is  indicated  when  the  pulse  bwx>uir> 
soft  and  weak  and  of  low  tension.  Holt  gives  one  jninim  of  tljo  HiiiJ 
extract  four  limes  a  ilay  at  five  years.  Owing  to  the  temleney  to  reiw 
and  eartUae  eompUeattonSj  digitalis  is  a  ilrug  of  especial  value  in  scuM 
fever.  Strvchnine  is  also  of  value  in  septic  cases  with  prostraljijtt.  Al 
five  years  of  age  0JXX)32  gm.  (jj-u  gr.)  may  \v^  given. 

In  onlinary'  ca.ses  antipyretic  treatment  is  not  necessary,  but  inotk^ 
cases  the  temperature  may  ref|uire  attention  from  the  outset.  It  sln>u» 
not  l>e  forgotten  that  a  high  temfjeraturc  is  normal  to  scarli-t  fiMer.  It 
may  be  allowed  to  run,  therefore,  vvithoni  interference,  to  a  somewh«I 
higher  point  than  in  most  other  diseases.  H>'perpyrexia  or  a  temp*T«l'"* 
continuously  al>ove  104''  F.  demands  treatment.  It  is  l)est  reilnct^l  ^?' 
mean.s  of  the  eold  bath;  but  thLs  fi>r  obvious  reasons  is  le.s.-^  ])ractiL'al '" 
private  than  in  hospital  practice.  The  cold  pack  or  cold  sponf^in^  ^'■ 
more  available.  An  effective  methml  of  applying  cold  adopted  itl  '''' 
Willard  Parker  Hospital  is  thus  descril^d  by  Nortlirup:  "The  teinlnir^ 
in  all  cooling  pnK'esse.'*  i»  for  the  feet  to  become  cold.  To  obviBli*  ibi'* 
the  patient  Ls  placeil  upon  blanki-ts,  but  tfie  legs,  ft*et,  urntn,  and  hwuL'* 
are  wrapped  in  warm,  ilry  lihuikets  and  hot  Ijottles  are  enclose*!  in  the 
wrappings.  An  ice-hag  is  appli<'d  to  the  heaii.  The  fare  and  hcjul  nrt 
frei'ly  spongeil  in  warm  water  and  tdcoliol,  evaporalion  Ix-iug  luisienpi 
by  fanning  so  long  as  it  cools  the  patient,  clears  the  cerebrum,  pi\« 
force  and  iin[)mved  rhythm  to  tlie  heart,  and  leaver  the  patient  lo 
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quiet  sleep."  Great  caution  should  be  exercised  in  the  use  of  anti- 
pjrretic  drugs.  The  coal-tar  antipyretics  are  capable  of  doing  much 
hann  if  injudiciously  administered.  Tepid  sponging  with  ice  to  the 
head  is  usually  effective  in  mitigating  the  less  pronounced  nervous 
symptoms.  Opiates  are  rarely  to  be  advised.  The  coal-tar  products 
are  not  to  be  used  as  antipyretics,  but  phenacetin  in  small  doses  is 
admissible  when  there  is  extreme  restlessness  and  the  child  is  losing 
strength  from  sleeplessness.  For  the  convulsions  which  occur  in  rare 
instances  in  septic  cases,  warm  baths  and  chloral  administered  by  the 
rectum  0.324  gm.  (5  gr.)  at  five  years  should  be  employed. 

Burning  and  soreness  of  the  throat  during  the  first  few  days  may  be 
mitigate<l  by  giving  cool  water  or  bits  of  ice.  In  the  simpler  forms  of 
pharyngitis,  hot  drinks  may  be  given  or  irrigation  of  the  back  of  the 
throat  with  hot  saline  ur  boric  acid  solutions,  about  4  gm.  to  475  c.c. 
(one  drachm  to  a  pint)  may  be  employed.  Chlorate  of  potassium 
should  be  avoided.  Its  beneficial  effects  are  doubtful  and  its  known 
irritating  effect  upon  the  ki<lneys  contraindicates  its  use.  Nasal  irriga- 
tionshould  be  avoided  unless  clearly  indicated.  Jackson,  of  the  Boston 
City  Hospital,  has  seen  less  otitis  when  it  has  not  Ix^ii  generally  em- 
ployed. Irrigation  is  indicated  by  a  purulent  nasal  discharge  or  obstruc- 
tion of  the  nasopharynx.  More  harm  than  good  may  result  from  over- 
sealous  attempts  at  local  treatment  of  the  throat  and  nose.  Peroxide 
of  hydrogen  is,  in  my  opinion,  an  unsafe  remtnly  in  such  conditions. 
It  is  an  irritant  even  when  ren<lered  alkaline,  and  it  has  the  power 
to  prolong  indefinitely  the  presence  of  pseudomembrane.  The  most 
successful  treatment  consists  not  in  the  use  of  active  and  poisonous 
antiseptics,  but  of  mild  and  cleansing  washes  freely  and  frequently 
applied.  The  error  should  not  l>e  made,  on  the  other  hand,  of  failing 
to  irrigate  the  nasal  passages  when  .seriously  obstructe<l  either  by  a 
purulent  or  by  a  thick,  tenacious  discharge.  It  is  esj>eciaHy  essential  if 
adenitis  be  present  or  Ls  increasing.  The  solutions  used  for  this  purpose 
should  alwa^'s  be  warm. 

Adenitis  can  only  be  controlled  by  checking  the  septic  process  in 
the  throat.  The  application  of  hot  oil  or  the  hot-water  bag  Ls  sooth- 
ing to  some  patients,  but  the  use  of  cokl  is  preferable  in  most  cases. 
Small  ice-bags  applied  to  either  side  of  the  thn)at  usually  give  comfort 
to  the  patient  and  have  some  controlling  effect  upon  the  swelling.  A 
long,  thin  ice-bag  tied  by  a  string  in  the  centre  to  form  two  se<'tions  is 
more  easily  kept  in  place  than  are  two  smaller  ones.  Poultices  should 
be  applied  for  short  intervals  only.  Their  continuous  use  renders  tlic 
parts  sodden,  favors  suppuration,  and  after  a  time  !ncrea.ses  the  pain. 
An  oiniment  of  ichthyol  and  camphor  is  a  favorite  mode  of  treatment 
with  some  practitioners;  4  gm.  (\  dr.)  of  ichthyol  and  0.()5  gm. 
(10  gr.)  of  powdered  camphor  may  be  used  to  31  gm.  (1  oz.)  of 
ointment.    Suppuration  shouhl  l>e  treatcfl  by  free  and  early  incision. 

Otitis  requires  the  treatment  demanded  by  the  dLsea.se  in  other 
conditioas.  Early  puncture  of  the  drum  membrane  removes  a  part 
of  the  danger  of  extension  to  the  mastoid  cells.    The  joint  affections  of 
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the  ordinary  type  require  but  little  treatment  aside  from  rest  and  pro- 
tection. The  joints  should  be  wrapped  in  al»sorbeiit  cotton  or  bandagt*d 
with  flannel,  !f  the  sleep  is  broked  by  pain  a  mild  opiate  for  one  or  two 
niglita  Ls  atlmLssibk'. 

Nephriti:*  should  iveeive  prompt  and  very  careful  treatnient.  Frequent 
examination-s  of  the  urine  should  be  made  and  treatment  shmdd  iH-gin 
promptly  upon  the  first  appearance  of  albumin  after  the  .seecmil  week. 
It  should  Ix'  reineinbered  that  it  hi  an  especially  aetile  nephritis  wJiieh 
h  present  and  that  all  irritating  drugs  should  l>e  earefully  avuiiled. 
The  saline  diuretics  like  citrate  antl  aeetate  of  potash  are  especially 
helpfuL  Digitalis  is  of  peculiar  value  in  this  fonii  of  disease.  A 
freshly  prepared  infusion  is  the  lx*.st  preparation  for  .muh  use  and 
may  be  given  at  the  outset  in  dases  of  4  c,c.  (I  ih,)  every  four 
hours  to  a  ehild  of  five  years.  It  may  be  combined  with  a  saline 
diuretic.  The  free  administration  of  water  throughout  the  course  of 
the  cILsiease  is  important  as  a  preventive  measure  as  well  as  a  nieasupp 
of  treatment.  Lithia  water  is,  perhaps,  more  helpful  than  plain  water. 
Flushing  the  bowel  with  hot  water  after  the  methotl  of  Kemp  with  a 
double-flow  rectal  tulie,  is  another  measure  of  especial  value.  A  little 
albumin  may  appt^ar  for  a  few  days  without  symptoms  of  any  kind 
and  may  soon  disappear  without  leading  to  serious  consequences.  It 
shouldi  however,  always  ln^  heedetl  as  a  danger  signal.  A  milk  diet 
should  \ye  given  and  the  patient  should  1k"  carefully  watched. 

The  serum  treatment  of  scarlet  fever  has  reeei\^  very  ean-ful  study 
from  some  of  the  ablest  observers.  It  can  only  be  said  that  it  has 
proved  disappointing.  The  la.'^t  reports  at  the  time  of  writing  air 
distinctly  unfavorable.  Baginsky^  who  hius  Ix'en  a  cliampii>n  ai  tfie 
idea  that  scarlet  fever  is  the  result  of  streptococcus  infe<'tion»  has  verv 
recently  reported  his  results  with  the  serum  trealmerjt.  He  first  useil 
the  Marmorek  anti.strept<K;occus  serum  and  later  the  Aronson  senini. 
lie  reports  a  series  of  (32  cases  treated  with  the  latter.  The  mortality 
among  these  eases  was  a  little  kiwer  than  that  among  a  series  of  ra**efl 
treated  without  it,  but  the  diiference  was  so  small  as  to  offer  but  little 
ground  for  encouragement.  Neither  tlie  general  condition  nor  ajiy 
particular  symptom  was  materially  changed  for  the  better.  Hecau.se  of 
its  apparent  unfavorable  action  in  4  cases  the  use  of  the  S4*nmi  was  not 
continuctl.  R'wherieh  has  also  reported  results  with  another  form  of 
senim,  but  i\-ithout  any  material  improvement  in  the  mortality  rateii- 
Wlien  given  early  and  in  large  quantities  there  was  some  apparenl 
beneficial  effect.  From  all  the  evidence  available  the  .serum  tivatmenl 
is  not  to  l>e  com  mended. 

As  emaciation  and  anemia  are  frequent  results  of  scarlet  fever,  actin 
tonic  treatment  shouh.l   be  instituted  during  convalescenc-e,  the  cUte 
reliance    being   placed   upon   iron.     Basham's   mixture   is  esjxH'inll- 
indicated.     The  patient  should  be  carefully  prfitwted  from  mid,  fo 
exposure  not  infrequently  seems  to  precipitate  nephritis  long  after  lli 
period   of  its   usual   wcurrence.     The   urine  shoiiUI   be  examinc^l 
inteT^■als  after  the  child  has  fully  reeoveretl  nnd  the  tonfc  Ireatnu'i 
should  be  eontinuetl  for  a  considerable  time  if  the  anemia  jxTsitts. 
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MEASLES. 

By  FLOYD  M.  CRANDALL,  M.D. 

Measles,  Rubeola,  or  MorbilH,  is  an  acute,  infectious,  and  contagious 
^disease  occurring  most  commonly  in  children.  Typical  cases  present 
the  following  features:  After  an  incubation  of  twelve  days  there  is  a 
gradual  invasion  marked  by  fever  with  dry,  metallic,  teasing  cough, 
c^oryza,  and  sufiFusion  of  the  eyes,  followed  on  the  fourth  day  by  a  coarse, 
v^iaculopapular  eruption  which  appears  first  on  the  temples,  neck,  and 
»des  of  the  face.  The  eruption  spreads  slowly  until  the  body  is  covered, 
^nd  appears  last  on  the  hands  and  feet.  It  continues  for  about  five  days 
^nd  slowly  fades  away  in  the  order  in  which  it  came.  It  is  followed  by 
^  bran-like  desquamation,  which  usually  continues  not  longer  than  seven 
«Dr  eight  days.  Measles  is  contagious  from  the  first  symptoms  of  coryza, 
^  fact  which  partially  explains  its  widespread  occurrence.  Susceptibility 
"to  measles  is  greater  than  to  most  other  diseases  and  very  few  escape  it. 
Etiology.  ExcUing  Cause. — Measles  is  the  most  contagious  of  tlie 
infectious  diseases  except  smallpox,  but  the  infective  principle  soon 
^rlisappears  from  rooms  and  clothing.  No  specific  micro-organism, 
iiowever,  has  been  discovered.  Whatever  the  exciting  cause  may  l)e, 
it  is  evident  that  it  is  very  diffusible  and  of  low  vitality. 

Predisjxmng  Causes, — Predisposition  to  mea»sles  is  more  universal 

'^han   to   any  other  disease   except   possibly  smallpox  and   influenza. 

TEvery  child  over  one  year  of  age  who  has  not  already  had  it  may  he 

^>xpected  to  contract  it  upon  exposure.     Adults  who  have  not  liad  the 

vJisease  are  also  more  susceptible  to  it  than  to  the  other  infectious 

diseases.     Under  one  year  measles  is  rare  and  under  six  months  is 

«xtpemely  infrequent.     I  have  seen  an  infant  of  six  months  who  was 

Icept  in  a  room  with  a  measles  patient  during  the  whole  course  of  the 

disease  without  contracting  it.     Cases  have  been  reported,  however,  of 

newborn  infants  contracting  the  disease  from  their  mothers  who  were 

suffering  from  it  at  the  time  of  birth.    I  have  recently  seen  a  typical 

case  in  an  infant  of  five  months.    The  comparative  immunity  of  adults 

is  explained  largely  by  the  fact  that  few  escape  infection  during  chikl- 

hood.    In  localities  where  the  disease  has  not  prevailed  for  years  it  has 

been  noted  that  all  ages  and  conditions  suffer.    Sex  is  not  a  predisposing 

factor  and  has  no  relation  whatever  to  the  occurrence  of  the  disease. 
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Neither  is  social  condition  a  predisposing  factor,  for  children  living  in 
hygienic  surroundings  are  apparently  as  susceptible  as  those  living  in 
tenement  districts. 

Measles  is  endemic  in  all  cities  and  large  towns,  but  at  inten*ab 
becomes  epidemic  and  spreads  over  a  wide  area  before  it  expends  itself. 
These  epidemics  are  frequently  widespread  and  affect  large  numbers  of 
children,  'lliere  Ls  no  law  of  periodicity  governing  epidemics  of  measles. 
They  are  more  common  during  the  colder  months  of  the  year  and  are 
rare  during  the  summer.  In  New  York  (^ity  the  disease  Is  most  common 
during  the  late  winter  and  early  spring  and  is  least  frequent  in  the  early 
autumn.  Notwithstanding  the  fact  of  the  great  susceptibility  shown 
by  most  children  to  measles,  some  are  occasionally  seen  who  appear 
to  be  immune.  They  do  not  contract  the  disease  after  prolonged  close 
exposure.    I  have  recently  seen  a  marked  case  of  this  charatier. 

Sources  of  Infection. — Measles  may  be  transmitte<l  by  direct  contact, 
and,  hence,  is  a  true  contagious  disease.  The  area  of  contagion  is  large 
and  very  brief  exposure  Is  sufficient.  It  may  l)e  conveyed  a  coasiderable 
distance  through  the  open  air.  In  an  encl(xse<l  room  it  may  be  con- 
tracted by  a  child  fifteen  or  twenty  feet  from  the  patient.  It  seems 
possible  that  the  contagium  may  l>e  conveye<l  by  the  breath,  but  it  is 
certain  that  it  resides  in  the  sputa  and  the  discharges  from  the  nose 
and  eyes.  It  has  been  conveyed  to  monkeys  by  inoculating  their  throats 
with  mucus  obtained  from  the  throats  of  measles  patients.  It  Is  prob- 
able also  that  it  resides  in  the  des<|uamHtion  scales,  but  Is  far  less  potent 
than  is  the  poison  carried  by  the  desc|ua!nation  of  scarlet  fever.  The 
dbease  may  l>e  conveye<l  by  clothing  or  !>edding,  or  it  may  l>e  contrarte<l 
by  a  susceptible  pt*rson  entering  a  room  which  has  recently  l>een  left 
by  a  measles  patient.  At  the  UanduH's  Island  Hospital  nieiLsles  wils 
conveyed  by  a  kitten  which  escaiHNl  from  a  measles  wan!  and  was 
allowed  to  lie  in  the  bed  of  sov<Ta!  children  in  another  wanl.  Such 
intermediate  contagion,  however,  is  v(»ry  rare  in  measles.  It  is  doubt- 
ful whether  it  Is  ever  conveyed  from  one  child  to  another  by  a  (M'rs<ni 
who  has  b*Mm  only  for  a  short  time  in  contact  with  a  patient.  It  se<'ms 
entirely  [wssible  that  a  nurse  who  ^oes  directly  from  a  measles  patient 
to  a  healthy  child  without  disinfection  ini^ht  transmit  the  disease  if  she 
comes  also  in  close  contact  with  it.  I  am  not,  however,  |>i'rsoiially 
aware  of  such  a  case.  The  case  of  the  cat  is  the  only  one  of  undonbteil 
intermediate  infection  which  has  c(mu'  under  niv  own  o!)ser\'ation. 

Period  of  Inruhation. — The  p<»rio<l  of  iiuubation  rangi-s  from  nine  to 
twenty-one  <lays.  It  was  found  by  Holt  to  Im'  l)etwiH'n  eleven  an<l 
fourteen  days  in  GO  jkt  cent,  of  144  can'fuliy  observed  cases.  In  but 
one  <'ase  was  it  less  than  a  week.  From  all  the  evidence  available  I  should 
give  twelve  days  as  the  most  common  [M'ri(«l  of  incubation.  The  average 
[MTiod  differs  somewliat  in  different  ej)ideinics,  being  a  little  shorter 
.some  years  than  others. 

Period  of  hijcciion. — Measles  is  <'ontagious  from  the  first  ap}x»arance 
of  the  catarrhal  symptttms.  \Vell-auth4'nti<ated  cas«'s  are  reconle*!  in 
which  it  was  transmitted  four  days  iH-fore  the  rash  appeannl.     It  Is 
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believed  to  be  most  contagious  when  the  fever  and  catarrhal  symptoms 
are  at  the  highest.  The  contagiousness  diminishes  as  the  active  symp- 
toms subsi<Ie  and  is  slight  during  the  stage  of  desquamation.  Except 
in  complicated  cases  in  which  the  catarrhal  symptoms  are  prolonged 
or  purulent  discharges  are  present,  the  contagious  period  is  not,  at  the 
longest,  over  twenty-eight  days.  In  most  cases  it  is  passed  at  the  end 
of  twenty-one  days.  It  is  proper  to  add  that  there  are  still  differences 
of  opinion  regarding  the  periotl  of  greatest  contagiousness,  the  belief  of 
some  l)eing  that  it  is  actively  contagious  during  dcs<iuaraation. 

Pathology. — The  lesions  of  measles  are  confined  to  the  skin  and  the 
mucoas  membranes  of  the  conjunctiva,  nose,  pharynx,  larynx,  and  the 
laiger  bronchial  tubes.    The  changes  of  the  mucous  membranes  are  as 
much  a  part  of  the  disease  as  are  those  of  the  skin.   The  morbi<l  changes 
of  the  skin  are  those  of  hyperemia.     On  the  mucous  membranes  they 
are  those  of  acute   catarrh.     Pseudomembranous   inflammation   may 
occiu"  in  complicate<l  cases.    The  complications  are  upparently  due  to 
other  micro-organisms  than  the  specific  germ  of  mettsles.    Ccmiplicated 
J»easles  is,  therefore,  a  mixed   infection,  tlie   most   common  compli- 
cating germ  being  the  staphylococcus.     The  streptococcus  Ls,  however, 
oft«?n   present   and,  as   a   rule,  causes    more  serious  lesions  than  does 
thG^  staphylococcus.    The  pneumococcus  is  also  frecjuently  found.    As 
pn^umococci  and  streptococci  are  frequently  present  in  hospital  wanls, 
m^^asles  occurring  in  hospitals  is  very  prone  to  be  complicated.     In  an 
pj>M<lemic  in  the  Infants'  Hospital,  Randall's  Island,  the  first  12  cases 
wl^»  ich   developed    w^ere    complicated    by    pneumonia.      In    children's 
lic>j-*  pitals  this  tendency  to  complication  by  extraneous  germs  renders 
ni«>sisles  one  of  the  most  dreaded  of  diseases,  the  death  rate  often  being 
Vd--^-  high. 

C31mical  Types. — Measles,  as  a  rule,  presents  less  variation  from  the 

<'lt*-sst.sical  type  than  does  scarlet  fever  and  most  of  the  other  infectious 

(li*^<:»ases.    Very  mild  cases  sometimes  occur,  but  they  are  less  common 

th^Ki  very  mild  cases  of  scarlet  fever,  while,  on  the  other  hand,  malignant 

ta  >^^s  are  also  less  common.    Mea-sles  is  also  fairly  constant  in  its  duration 

ai»<l  the  various  stages  are  well  defined.     Although  the  type  of  disease 

*'«"*ich  I  have  designated  as  the  ordinary  ty|)e  is  most  common,  measles 

^     <.-apabIe  of  occurring  in  very  irregular  and  atypical   forms.     Such 

ifi-^^giilar  types  occur  mast  commonly  in  children  under  three  years. 

li*    most  epidemics  a  larger  pn)portion  of  measles  <'ases  will  nn»  a  regular 

w*vjise  than  will  a  similar  number  of  cases  of  scarlet  fever,  but  in  some 

»'\>i<leniics  unusual  types  may  be  re|)eated  again  and  again.     Heports 

i»     certain  epidemics,  therefoi-e,  not   infreciuently  show  a  far  greater 

uuihIkt  of  complicated  or  irregular  cases  than  the  av<Tages  Itased  on 

uie  experience  of  several  years,     'l^lnis,  in  an  epidemic  of  423  cases 

t'f'curring  in  Canada,  as  reported  by  C.  J.  Edgar,  over  2(X)  were  of 

hemorrhagic  form  and  103  were  classed  as  malignant. 

Ordinary  Type. — The  onset  of  measles  is  usually  gra<lual  and  is 
diaracterized  by  feverishness,  sneezing,  corjza,  suffusion  of  the  eyes, 
photophobia,  and  a  general  feeling  of  illness.     Occasionally  a  chill 
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fr^l/jwH  }fy  a  hi^  tcmp^rrature  ti  the  initial  si-mptom.  Withm  twwy^- 
fmir  h'xm  tJa-r  iSif.  tu\\-*'ux  of  the  first  symptrjnis  a  char>ctnvor.  bari. 
i\ry  r-rjij^h  apw'art  ami  the  child  .show?*  all  the  sigi»  of  a  oatarrbal  co^i 
'flie  r-oryui.  howe^'er,  lh  more  marker]  than  Ls  that  of  an  oidiiiarT  coU 
and  the  ervu^h  has  a  (feeuliar  metallic  character.  The  ferer  incrrmses 
ah  tlw  enipti'*n  afi(¥>arH  an<I  fref|uently  Ls  at  its  height  on  the  fint  dar 
of  the  eruption.  A  few  spots  commonly  appear  on  the  aftemooa  fd  the 
fourth  <)ay,  Imt  may  .soniHimes  l^e  .seen  as  early  as  the  .second  daj  and 
ill  rare  vhm's  hh  late  as  the  fifth  or  sixth  day.  The  early  appeannce  of 
the  emcHion  Ls  monr  common  in  young  children.  There  are  do  char- 
acterixtie  con.stitiitional  symptoms  upon  which  a  diagnosis  can  br 
maile. 

'ITie  t<'mf>eratiire  on  the  first  day  Ls  usually  not  above  102"  F.  but 
will  (K'casirmally  \n'  found  at  lO'J"  or  104°  F.     The  fever  does  not,  as 
a  rule,  ranf^r  as  high  in  measl(;s  as  in  M-arlet  fever.     After  a  sharp  rise 
i>n  the  Hnft  <lay,  the  tcmpcrutunr  not  infrc<]uently  falls  on  the  second 
and  thinl  days,  hut  increase's  as  the  eruption  begins  to  appear  and 
remrhes  its  height  (»n  the  se<*ond  day  of  the  eruption.     It  tnen  falls, 
gruelually  day  by  day  and  Inrcomes  normal  Ijetween  the  seventh  an<K. 
ninth  day  of  the  discHse.     Not  infretjuently  there  Is  a  sudden  fall  or^ 
the  sixth  (»r  seventh  day,  f<irming  almost  a  crisis.    The  diminution  *>'^ 
the  fever  on  the  scfond  or  third  day  Ls  sometimes  so  decided  as  to  leAc  3 
to  error  in  diagnosis.     The  possibility  of  such  a  fall  should  not  1>^e 
forgotten,    parti<-iilarly    should    the    catarrlial    symptoms    and    couf^'ftn 
continue*  undiminished.     The  fever  and  constitutional  symptoms  at"*^ 
UHUHJly  at  their  height  when  the  eniption  has  reached  its  fullest  develofz^ 
rnciil,  oil  the  fourth  or  fifth  diiy  of  the  disease. 

The  eruption,  as  already  stated,  more  commonly  appears  on  tl*** 
fcHirlli  (lay.  It  is  first  seni  on  the  temples  and  sides  of  the  face  or  c^m) 
the  neck  and  U'liind  tlie  cars.  At  first  it  generally  c-onsists  of  sm^ll 
red  s|>ot.s  having  no  strictly  characteristic  apix'arance.  They  rapi*lMj' 
increase  in  .size  aixl  form  small  niaciilcs  or  very  slightly  elevate*!  papul*^* 
on  a  slightly  redilcncd  base  with  norma!  skin  In'tween.  They  ^^^^ 
crescciilic  orcii'<ular  in  sliajM',  and,  being  liypcremic  in  character,  tli-s*- 
a|)|H'ar  on  prcssnrt'.  The  eniption  as  it  develops  l)ecomes  confluent  ■  *> 
iMaccs,  particnlarly  on  the  face,  where  it  assumes  a  !)lotchetl  appeararac-^. 
I*hc  eniption  iisnnlly  reaches  its  height  at  its  first  site  of  appearar**— * 
lit  the  end  of  thirty-six  hours;  it  n-mains  stationary  for  a1>out  two  di*^"^ 
and  then  rapidly  fades  away.  It  extends  over  the  body  somewH-a3t 
slowly.  «p|M»aring  on  the  trunk  and  lindis  on  the  stn-ond  day.  llie  wrL-*-  '■■^ 
and  backs  i»f  the  hands  are  commonly  the  last  to  l>e  involve*!.  WT*^""^ 
at  its  height  in  these  places,  the  rash  has  scmietimes  partially  fadeil  «^^ 
the  face  and  nnk.  The  spreail  of  the  eruption  is  sometimes  extren*^ '.^ 
rapid,  the  whole  IhmIv  Ix'iiig  c»>vert*tl  in  a  few  hours,  but  this  is  r»-*^  ^'" 
1  V'M|natnati<Mi  Iw^gins  as  soon  a-^the  eruption  has  fade<l.and  follows  t  ^^ 
onler  of  its  :ip|H'aran(v.  It  ran'ly  continues  more  than  ten  day^  in  ^'^^•^ 
given  area  and  may  Iw  of  much  shorter  duration.  It  is  mtv^t  intt-^^ 
where  the  eruption  ha-^  Invn  nuxst  intense.     It  occurs  in  branny 
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The  Pnihognomonlc  Sign  or  Measles  {Koplik's  Spots). 

Ti9.  I. — The  »li?<rfti'  iiiooflitf  ^r*-*"  """  'he  buccal  ur  lulihtl  rnijcniiii  jncinbraiip,  sKowina  rhc  iKiilat<<)| 
'^►••-r^Jiput,  »irb  »lie  miinifc  blui»!i-wliU*  centre,  -in  dto  normally  eulnrwij  niucdun  nnjmbfaoi?. 

Flu   3, -Shnwi  llieimniBlly  i)i]Tiii«it<niptinn,  on  I  he  nmiious  niemliTane  itt  tliechoelu'  ajitj  lip«;  luitclie* 
■•f  r>3Uc[Tltik  iat«r«n(>r>#il  nmnnj  rti«o-r«i]  }in.tchP'<.  tho  latter  «hnwiniE  tLiinirrti'Ui«  |iul«  hluiab-wbile  ^pitts. 

^(U.  3. — The  HplMarapcn  nf  tbr  buccul  <>r  IjtiiaJ  mucuti^i  iMenihrane  wlien  lUv  nifanlcs  ?|>6(n  isimpletel^ 
ckAl^Hie  Ktiit  eivn  u  tJi[fTu!«  rftluc^^,  with  lite  tityrimi^  t>t  liluivh-whife  *|>e«^k->,       llie  xXiutf  hcmn  >iit  ilie  Kkil^ 
^^■1  UiUUnwienonily  fully  >Iev«]ut>«>l. 

HH       Tn.  4. — ApbthnuAstortialiti*  K.[>t  tu  bn  miMliiken  fur  meemteM^pdi*.     Mul-oha  tu»nihr.iiit*  mpMiml  iti  Ime. 
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quite  unlike  the  lamellar  desquaiDation  of  scarlet  fever.  It  is  often  so 
slight  as  to  be  completely  overlookeil.  particularly  when  inunctions  of 
the  skin  have  In-en  carefully  used.  Desquamation  is  usually  completed 
wilhin  twenty  days  after  the  oii.set  of  the  disease, 

A  (irw  yt-ars  ajjo  a  symptom  wns  ile,*(.-nl>e(|  by  Koplik.  of  New  York, 
which  has  been  accepted  as  h  valuable  aid  in  the  early  <lvagno,si.s  of 
moo^k^.  Tills  symptom  consists  in  the  ap[>earanee  of  a  certain  char- 
■cteri.'^if  eruption  on  the  insiile  of  the  cheeks  and  lips.  On  the  first  day 
of  the  invasion  the  cxaminatiun  of  the  buccal  mitcoa-s  membrane  in  ft 
j^kI  light  will  reveal  a  scattered  eruption  consistiuji;  of  snmll^  irregular 
spftbi  of  bright-red  color,  in  the  centre  of  each  of  which  Is  a  minute^ 
Mutsh-white  speck.  These  spots  are  now  regarded  by  most  authorities 
as  pathognomonic  of  measles.  They  are  easily  overlooke<l  by  one  not 
familiur  with  them,  and  too  much  reliance  should  not  be  placed  on  this 
s\Tn|rtoTn  by  the  avera^  practitioner.  On  the  other  hand,  other  eon- 
(liltons  may  Ije  mistaken  for  Koplik's  .'^ipots  by  the  inexperienced. 

The  ttjitstitutional  .s\Tiiptoms  of  raeasles,  while  somewhat  variable, 
are  fairiy  characteristic.  They  are  at  their  height  during  the  stage  of 
eniption  and  are  usually  most  intense  on  the  HFth  or  ^ixth  <\ixy  of  the 
«lis<.-a.'«e.  The  fever  then  abates  and  all  the  symptomuS  l>egin  to  subside. 
Tills  sometimes  occurs  on  the  sixth  or  seventh  day  so  suddenly  a.^  to 
fc^rm  a  crisis.  This,  however,  is  not  the  rule.  When  the  disease  is  fully 
ilevtdopetl  ihe  patient  preseiits  a  striking  appearance,  The  face  i* 
oovereci  bv  a  blotchy  or  confluent  eruption  and  Ls'swollcn  an<l  edematoiL'i; 
the  eyes  are  retl  and  sensitive  to  the  light  and  are  filled  with  a  mucous 
or  mueopiiruleDt  ."ve<'retion;  the  nose  is  swollen  and  discharge.';  a  similar 
^•••retion;  there  is  a  dry,  metallic,  and  very  troublesome  cough;  the 
itHipiie  is  coatcil;  the  appeli(e  is  completely  lost;  the  bowels  are  fre^ 
fjuc.-»tly  rela\c<l;  the  child  lies  m  a  heavy  and  stupid  condition,  but  is 
restless  and  irritable  when  *listurl»ed;  tlie  lymph  nmles  at  the  angle  of 
the  jaw  are  fre*|ucntly  enlarged  and  not  infrequently  the  postcervical 
lymph  niMles  also. 

With  rbc  disap^>earance  of  the  fever  a  change  in  the  character  of  the 
cough  (K-cnrs.  It  loses  its  metallic  sound  and  hara.s.slng  character  and 
becomes  looser  anti  less  irritating  to  the  patient.  It  fretjuently  diS' 
ap|>ears  within  a  week,  but  somelimes  evidences  of  brtvnchitis  continue 
nnci  the  cough  proves  a  tr<>nble.some  siymplom  for  several  weeks.  In 
motst  caises  (lie  photophobia  stibsidea  rapidly  ami  the  eyes  become 
normal,  but  often  remain  weak  antI  watery.  If  strong  light  is  admitted 
too  soon  a  mild  but  very  troublesome  form  of  conjunetivitis  may  result. 
Other  svmptonts  asiuallv  subside  rapidly;  the  child  becomes  brighter 
aitd   less  irritable;  the  appetite  returns  antI  evidences  of  illness  smm 

Mild  Tifpe, — TliLs  type  presents  no  materia)  variation  from  the  u.sital 
type  exce-pt  (hat  of  mildness.  The  eniption  [^  not  well  marked,  the 
f<T\rr  U  stight.  and  all  the  symptoms  are  mild.  The  onset  is  sometimes 
of  tlie  ilsubI  nature,  but  the  fever  does  not  become  high  and  thedLsen-se 
<iiil>skics  rapidly.    The  catarrhal  symptoms  are  sometimes  slight  atid 
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some  of  the  older  authors  lutd  consitlerable  stress  upon  morbiUi  sine 
catarrfio.  A  ilioj^iinsfi^  of  nifiLsks  slioiild  Ik^  mutfe  witli  ^real  hesicacion 
when  there  Is  no  voT\-7.ii.  suifiisimi  of  the  eyes,  or  rnii^h.  Such  viisr^ 
have  uinloiibU'illy  orcurred,  but  tdey  iire  e\ftH'*!i)tj?ly  nirr.  A  <lia^io*iis 
can  lie  made  Willi  tertainty  only  with  the  knowletlf^.'  of  positive  cx- 
[Kjsiirf. 

Severe  Ttjpe. — ^Measl^  sometimes  app<*ars  in  severe  form  ei*eri  when 
there  ai¥  no  t'ompliciitunis.  The  fever  rimf?e.s  iinu.simlly  hig-h,  ihr 
eruption  is  intense^  Jtnd  tlie  etitiirrhiLl  syinptotiis  iire  rxeessivr.  'Vhr 
rliilii  mav  lie  dehrioiis,  hut  more  rommoiily  lies  in  a  eonml1^sl•  ri>Tv«ltlinn 
For  u  day  or  two.  The  ihseruse  does  not  greatly  vnr\"  from  the  avrrap:* 
type  exeept  in  the  .wvereness  of  all  the  symptoms,  and  may  not  lie 
Itmper  in  duration  than  are  the  milder  fonas.  Such  ciLne-H  always  n^inirr 
very  elose  attention.  It  shunld  not  l)e  forgcjtli-n  that  a  rrrti|tfni(nrr 
wiiich  ran^s  unusually  hi^'h  is  ^neratly  due  lo  a  eoinplieation.  'I*hls 
is  particularly  true  if  the  fever  continues  nnahated  as  the  eruption  fiwli**. 
The  complieation  which  mast  coranjonly  caiiacs  an  excessive  or  uii<}uly 
prnlonf^e<l  fever  is  pneumonia.  Any  marked  variation  from  the  utiuil 
tyjK'  detnamls  particular  attention,  for  it  cointnonly  indicates-  n  c<»in- 
plication.  It  is  not  safe  to  assume  that  it  is  a  sirnjiU*  Hi-vf-rc  cas^  tmlil 
thoron^ch  examiiiation  ha-^  eliniinateil  all  possible  c<»niplicatiuiLS. 

Malignuni  Ti/pe.—'Vhe  malignant  type  of  measles,  markitl  by  inlnisr 
and  overwhelming;  symptoms  froiu  the  outlet,  is  rarely  sihmi  outside  of 
institutions.  A  type  known  as  black  niea'^les  is  weasionally  se^n  in 
certain  epiileinics.  The  name  Is  derii-ed  frnm  the  color  of  the  i-ntpliim^ 
which  IS  the  result  of  hemorrhage,  rimall  [jctechial  spots  take  tlic  place 
of  the  regular  eruption.  In  many  malignant  cases  the  ra.sh  is  faint  or 
lute  in  its  appearance.  As  in  scarlet  fever,  the  system  may  l»e  ovci^ 
wfielmed  at  ttie  outset  by  the  poisim  of  the  disease  itself  and  I  he  chui^ 
acteristic  symptoms  scarcely  ilevelop  Ix^fore  death  m-eurs.  In  (►titers 
the  disease  seems  to  expend  itself  uy*on  the  lun^  and  the  pulmonary' 
symptoms  develop  at  the  outset.  The  diagnosis  is  at  tim<*s  difKeult 
and  sometimes  would  be  impossible  if  the  disease  were  not  known  to 
Ijrf*  prevalent.  In  iny  **wri  cxp'rienee  the  scH-callcil  muligniuit  rii^t-s  hnvr 
often  l>ei:'n.  a^*  a  matter  of  fact,  complicated  ciLses.  !u  an  epidemic  on 
Uandall's  Islan<],  pnemnonia  wouhl  sometimes  develop  at  the  outset 
and  consolidation  could  Iw  detected  l>efore  the  apjM'aranct'  of  the 
(Tuption.  Carr  hail  similar  cities  in  the  same  hospital  sei'vi<'e.  In  such 
cases  the  rniption,  insteiuli  of  l>ein^f  intense^  is  often  faint.  'I'biTe  anr, 
however,  rare  rases,  as  already  statei],  in  which  tlie  patient  U  ovw- 
whelmed  by  the  pH-snu  of  the  iliseate  itself. 

Efilapae  and  Recurrence. — '^frue  relapse  in  measles  w  extremely  rare. 
Its  (X'currence  in  fact  is  doulrffuh  A  sectindary  rise  in  Irmfwralnrr 
after  a  normal  Fail  siimetimes  iDcenrs^  hut  is  alnnjst  invuriablv  ihir  to 
some  <"omplication.  In  such  cases  pcapjM'aranee  of  the  rjish  and  rei'ur- 
rence  of  the  catarrhal  symptoms  are  not  s<'en.  In  mon*  than  7tK>  eascR 
i)f  mea.sles  <'arx*fully  ohserveil  by  f\>mhy  not  a  single  c«u*e  of  re<ijrrmee 
or  rcla|>sc  wiis  seen,     Sectjnd  a(ta<'ks   of  meiustes  nntloubtetlly  occur. 


Tbis  if  probably  more  common  than  in  most  of  tite  other  contagions           ^H 

dKnws.   It  U  mil,  however,  a.s  common  a»  popular  rejHirtii  would  lead            ^H 

nw  til -iupiHwe,     It  is  extremely  douhtfiil  if  three  or  four  nt(a<'Us  of            ^H 

laciisles  ever  iwcur  in  (lie  life  nf  the  same  individual,  tlioii^h  the  ilciclor            ^H 

"  ii*[b;l:iiii|y  hearing  nf  sueh  cases.     Kothehi  is  fre*[uenliv   mistaken           ^H 

1'*^  nimsles  even  by  physicians,  and  many  attaek-s  due  to  <tisordere«l           ^H 

|^^'<^tion  art-  at»n  called  meajiiles.    I  once  attended  a  child  whase  parents            ^^M 

'"'''^^f'tj  cm|>hatic!illy  tliat  he  had  had  rnea-slen  four  times.     Upon  the           ^H 

*Pf*8ra(iee  of  the  real  disease  of  i>rdiuary  se\'erity  they  were  seriously            ^H 

*'^^«e(l  lKran.se  the  attai'k  was  ho   riulically  iliffcreiit  from  any  one  of            ^H 

"'^"ii)rrs,  and  they  were  llicn  in  douht  its  to  the  ^miiucness  of  the           ^H 

f^'^tiittfj:  ttttacks.                                                                                                       ,^1 
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meftftles  In  a  g^rl  oT  nre  Tean.  the  null  Ai'ipcarf  pg  on  the  fburth  day.    Tl 
]KrB.ttire  curve  of  measlffl.     It  is  i.'hAr&clerlzvd  by  a  j{radiuil  rine  jiDii&ftnu! 
beiojf  TCAched  bji  the  rash  b»?giii8  to  a]>jtear,  on  ib«  Bftertioon  of  the  Jb« 
iIm"  for  Tour  anemoor.5.    Thia  chart  Is  wEmoBl  identical  with  cbarii  prvi 
B  liy  Hoit  and  toy  Aahbr  am!  Wright. 

lOlogy.     Incwtion, — The    invasion    of    measles    Is    \ 
much  so  in  fact  that  it  is  often  difhcnit  to  determi 
"  onset,  and  the  character  of  the  iliseiise  may  he  ind 
utarrhal  symptoms  ure  prf^-^ent.     The  firs^t  !^ynipt4>n 
!sJon  of  the  eyes,  with  acute  eoryna  ami  ^neral  m 
ling  characteristic  ahoiit  any  of  these  symptoms,  and 
jiown  or  expected  there  may  l>e  no  suspicion  that  tht 
vn  an  acute  cold.    The  positive  fiinlin^  of  Koplik's 
^Ip  to  an  early  tiiatjnf»sis.     In  some  instances  the  oi 
an  flUrupt  inxiision  with  coTitinuoiis  hi^jh  femp'rat 
ue  to  a  eoni]>licat?im,  usually  pneumonia.     The  p(*r 
_H  cotninoidy  from  tlirec  to  four  days.     It  is  occasi 
one  day  aud  as  long  a.s  five.    Only  in  rare  instance 
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longer  than  five  days.    In  my  own  cxperieiicr  in  ihL'  greal  nutjoritiMi 
cases  the  rash  has  appeared  on  the  afternoon  of  the  fourth  drtv, 
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102 


100 


Ubfompllcaied  mesRloi  In  a  «\t\  oF  four  ye&n.  marked  b;  suddea  Innfton  vlU)  %  bU  In  lem] 
ture  an  the  oecoDd  4nd  third  d&ya,  Tbti  la  not  uncommou,  the  remlHsloTi  Dfl^a  brinK  nKVC  ma. 
th^n  (hat  KhoAvn  In  ttie  above  chart.  Tbfi  tetnpemtDre  wmfUmei  AJU  b>  CioitaBi  hud  remaLM 
that  poial  for  IwelTe  or  twedty-fotif  hOOHL 
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[Tnco&ipllcated  meuLe«  of  anmcwhal  maro  than  luiml  leverity  lu  a  boy  of  elffbl  jTMii^  BUtld 
a  giadual  riae  and  a  critical  fall  eariy  on  ibe  seventh  day.  Th«^  lath  appeflre«l  na  lb*  (bunb  A 
Iwcame  oiiiflucnt  on  tbo  m«on  theHfili.  and  on  the  bwly  on  the  sUth.  (he  Child  twins  in  01111101 
Ktiipcir.  H^HqUBinaUnii  begAH  on  Ibo  r«oe  on  tbe  MVPTith  day.  and  on  lh«  h*iiilff  aaJ /wCoal 
twelfth,  BtalplnK  wax  still  dLiitlnct  on  the  Ibtirlcenlh  day,  the  ootya  afid  oonjancUvlUc  lWTtt«< 
appealed  and  the  Mugh  havlog  aliotMt  ceasecl.  DesqiuimaUoo,  howerer,  wa«  sUll  pfOgrcMlag. 
ihe  twent7-B9coni1  day  doquaiiiatioa  bad  «aaed  on  the  bodiy  and  was  very  slight  on  the  liuidi. 


^      TmpemiuTf. — As  in  most  ffbrile  dtsea-sc^,  the  fpvor  of  measles  some-         ^^^^| 

''  [nirNm-^  nn  iitvpical  rourse.     In  the  uncotiiplieated  dUease,  how-         ^^^^| 

^am^i^k^*1lly  alvpicid  temperature  raiifje  Ls  not  common.    The  must            ^^H 

-ii'TO  ifiii|(«Tatur(*  curve  Ls  one  marked  by  a  gradual  rise  for  four  or             ^^| 

k     J»|r  (la)>  followed  by  a  jrradiial  fall,  the  temperature  becoming  normal             ^^| 

f        **trii  ihf  .seventh  an*!   ninth   days.      In   an   abrupt   invasion,  how-             ^^H 

Vy^^  thi-  tcni[x"raturi"  is  somotiuie-s  found  at  102'^  or  103°  F.,  or  e>'en             ^H 

'ffher  1)11  tlie  first  day.     In  the.se  eiuscw  of  abrupt  invasion  the  fever             ^^| 

ft   "^v  ^tif^des   on    the  set-oml   and   thin!   *iays,  but  rises  rapidly  as             ^^| 

ra>|,  t^.^[|H  to  ap|iear.     Arrilleal  fall  Is  aUo  sometimei  seen  in  the              ^^| 

f^  ^^'iifc  curve  of  measles.     Tliii  may  oeriir  at  any  time  after  the             ^^| 

*  day,  but  is  most  eommon  on  the  sixth  or  seventh  day.    When        ^^^^B 

lie                                                            ^^^^^ 
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renn^of  two  cues  qf  tne&sles.  thcpallentflbekiift  brotben,  igcd  five  ai 
1!  nHie  linje  »orl  lytikf  111  !n  ihe  sAme  room.    The  case  of  ilie  yonn^r  w 
naof  Uie  onUnmry  type.    Tbou^h  the  older  n-as  bskca  111  twenly-faur  hot 
aih  appcKRd  ^muJbuicoaaljr  on  the  uflemoon  of  the  HfUi  day  of  the  flr«t 

of  measles  rontinuesniiabated  after  the  end  of  a  wee 
eailily  after  the  appearance  of  the  eruption,  a  eon 
Hiiy:^  be  .sus|iected  ant!  carefully  sou^rht  for.     It  is 
sc  is  ocea-sionally  prtilonyed   and  continues  for  sev 
truption  is  at  its  height.    As  a  rule,  however,  the  fe> 
■  within  a  few  hours  after  the  eniption  on  the  l>ody  ha 
wiopmeiit  fFi^.  113,  114,  315  and  1  HI). 
— 'Hm-   pulse   of  mciisU*s   shows  notliiti*;  characteris 
ve  is  ipiite  similar  to  the  temperature  curxe  and  in  th 
cations  increases  and  rliminishes  much  as  the  fever 

on. — While  the  eruption  in  a  larj^  proportion  of  eas 
wiu^e,  it  not  infretjucntly  departs  from  it.    It  tisuali 
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thirty-six  hours  to  attain  its  maximum  development  on  the  fa<-<*,  hiii 
occasionally  it  recjuires  twice  that  time.  It  not  infretjuently  Ix-gins  to 
fade  on  the  face  hy  the  time  it  h&s  made  its  appearance  on  the  backs 
of  the  hands  ami  tops  of  the  feet.  Unlike  the  eruption  of  some  diseases, 
it  frequently  appears  on  the  soles  and  palms.  In  most  cases  as  the 
rash  disap[>ears  a  faint  reddish  or  brown  stain  Is  left.  This  fre<]Uently 
disappear  after  two  or  three  days,  but  may  sometimes  be  seen  after  a 
week  or  ten  days.  This  staining  may  \te  of  aid  in  determining  the  nature 
of  the  tiisease  when  seen  in  a  late  stage.    (See  Plate  XVII.) 

One  of  the  most  serious  departures  from  a  normal  rash  is  the  hemor- 
rhagic form  known  as  black  measles.  Instead  of  the  usual  hyperemia 
form,  small  hemorrhages  occur.  These  may  be  limited  to  sniall  areas 
or  may  extend  over  the  whole  Ixnly.  They  indicate  a  severe  form  of 
the  disease  and  warrant  a  grave  prognosis,  but  this  form  is  not  as 
generally  fatal  as  Is  popularly  supposed.  It  Is  more  commonly  ol>served 
in  hospitals  and  is  rarely  seen  in  private  practice.  On  the  other  extreme 
from  this  conrlition  Ls  a  very  faint  rash  which  Is  visible  for  but  a  day 
or  two  and  sometimes  only  a  few  hours.  In  malignant  eases  the  rash 
may  be  very  faint  or  may  not  appear  at  all,  but  this  Is  less  common  in 
measles  than  in  scarlet  fever.  In  very  rare  cases  a  fine  rash  may  appear 
resembling  that  of  scarlet  fever  more  than  the  usual  one  of  measles. 
The  eniption  of  measles  sometimes  rece<ies  sudclenly.  This  asually 
results  from  failing  heart  power  and  poor  circulation.  'Vhe  rash,  it 
should  be  rememl>ered,  is  hyperemia  and  anything  which  seriously 
changes  the  peripheral  circulation  will  modify  the  eruption.  The 
popular  l>eUef  that  in  such  cases  the  rash  "has  struck  in"  Is,  of  course, 
without  foundation  in  fact. 

Deaquamaiion. — The  desquamation  of  m<'aslos  is  very  rarely  pn)fu>r. 
as  in  scarlet  fever.  Wlien  the  case  is  mild  or  when  inuncticms  an* 
frc<|ucntly  jX'rformed  the  (lcs(|uamation  may  I>c  so  faint  as  to  Ih-  alnio-^t 
imperceptible.  It  is  fine  and  branny  and  the  skin  does  not  strip  off 
in  sliretls  and  scales  as  in  scarlet  fever.  In  many  cases  a  pc<'uliar  and 
characteristic  so-called  "niovLsy"  (wlor  is  present. 

Conjunriirifi.s. — The  eyes  l>e<*oine  reil  and  water}*  very  early  in  the 
course  of  the  disease.     This  condition  increases  in  severity  until  tlie  — 
eruption  reaches  its  height  and  disappears  rapidly  as  tlic  fever  subsido.  _ 
There  is  usually  an  itching  or  l)urning  sensation,  but  (x-casioiially  ii^m 

child   seeiiLs   to  suffer   but  little   from   the  eyes.      Recovery   is   u-<nall\ 

complete,  but  occasionally  chronic  conjunctivitis,  granulated  lids,  am^l 
other  Icx'al  conditions  are  left  behiml.  The  sight  is  rarely,  if  cvtr  -« 
impaired. 

Atif/ina. — An  exudate  on  the  tonsils  or  pharynx  is  not  an  essentia  M 
part  of  measles.  True  diphtheria  may  occur  as  a  complication,  but  i= — ^ 
no  neressarv  part  of  the  disease.  Catarrhal  [>harvngitis  is  an  essentiii-  1 
part  of  measles.  Not  only  the  pharynx  but  the  uvula  and  tonsils  an^t-' 
usually  involved.  Tlicy  present  (tn  examination  inten.se  uniform  nilnes-^i-  ■ 
while  over  the  hard  palate  nunieroris  small  n'<l  .spots  may  Ik*  seen  at  o  ^* 
a  little  before  tlie  time  of  the  eruption  on  the  face. 
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Complications  tnd  Soqaebs. — ^The  mast  common  and  serious  com- 
plications of  measles  are  bronchopneumonia,  membranous  Iaryn|^tis, 
otitis,  and  diarrhea;  the  most  common  sequelie  are  tuberculosis  and 
conjunctivitis. 

Pneumonia. — Catarrh  of  the  bronchial  tubes  is  so  constant  an  accom- 
paniment of  measles  as  to  be  classed  as  an  essential  part  of  the  disease 
and  one  of  its  symptoms,  but  it  is  easy  for  the  inflammation  to  extend 
from  the  smaller  bronchi  to  the  alveoli,  thus  transforming  a  normal 
condition  into  a  most  serious  complication,  namely,  bronchopneumonia. 
The  younger  the  child  the  greater  this  danger.  It  occurs  chiefly  in 
children  under  three  years  and  is  comparatively  rare  in  children  over 
four  years.  It  is  veiy  common  in  institutioas  and  renders  measles  the 
mast  dreaded  of  all  epidemic  diseases  in  infant  hospitals,  diphtheria 
being  no  exception  to  the  rule. 

In  a  recent  epidemic  of  measles  in  the  Infants'  Hospital  of  New  York, 
every  case  in   children   under  eighteen   months   was  complicated   by 
bronchopneumonia  or  croup.    The  pneumonia  usually  made  its  appear- 
ance soon  after  the  eruption  reached  its  height,  but  developed  in  a  few 
cases  during  the  stage  of  invasion,  the  disease  being  regarded  in  two 
instances  as  simple  bronchopneumonia  until  the  eruption  suddenly 
a/>pfared.    According  to  Holt,  10  per  cent,  of  all  cases  are  complicated 
hy   lm)nchopneuraonia.    He  agrees  with  Henoch  that  a  certain  amount 
of  |Dneumonia  is  found  at  autopsy  in  almost  every  fatal  case. 

<J)bservations  ma<le  by  M^ry  showed  that  both  tlie  pneumococcus 
aticl  .streptococcas  are  present  in  the  saliva  of  children  ill  with  measles 
witli  much  greater  frequency  than  in  health.  This  is  one  explanation, 
th«-T^'fore,  of  the  comparative  frequency  of  pulmonary  complications. 
lx>Vjar  pneumonia  is  an  occasional  complication  of  measles  in  children 
ov*.»r  four  years,  but  is  seldom,  if  ever,  found  under  three  years.  Pleurisy 
or  empyema  is  sometimes  a  sequel  of  such  complicating  lobar  pneu- 
monia. The  sigiLs  and  rational  symptoms  of  either  form  of  pneumonia 
complicating  mc&sles  present  nothing  unusual. 

I  harynriitis  and  Laryngitis. — While  catarrhal  pharyngitis  is  an 
'^****ential  symptom  of  measles,  pseudomembranous  pharyngitis  occurs 
*^'<^'asionally  as  a  complication.  Instead  of  invading  the  nose  and  ears 
**■■>  in  scarlet  fever,  it  shows  a  strong  tendency  to  invade  the  larynx; 
'"It  croup  freijuently  develops  without  the  appearance  of  membrane  in 
"^^  pharynx.  The  pseud omembranes  which  develop  <luring  the  early 
'''^^^es  or  at  the  height  of  the  fever  are  usually  pseu<lodiphtheritic  in 
'■'^aractcr,  Ix'ing  due  to  streptocwci.  Those  which  develop  later  are 
"^Hally  due  to  the  Klebs-Ix>effler  bacilli  and  are  true  diphtheria.  This 
^'Ondary  streptococcic  disease,  however,  is  (piite  as  fatal  as  the  bacillary 
OLsease.  Not  only  is  the  child  in  imminent  <langer  from  laryngeal 
^rnplications,  but  bronchopneumonia  often  develops  as  the  direct 
^■^ult  of  streptococcic  infection.  The  differential  diagnosis  between 
*ruo  and  false  diphtheria  can  rarely  be  made  with  certainty  from  clinical 
*f*p«arances  alone.  Fortunately,  in  private  practice  both  complications 
^^^  rare  in  children  over  four  years. 
34 
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Otitic, — While  of  less  common  cxK-urrence  than  in  scark*!  fever,  o 

sonictiines  occurs.     It  does  not.  Iiuwever,  uaually  pni\e  so  seriou 
causf  siifh  jxTTTianpiit  Uumage.    Siippiirati*Hi  i-s  commnn  an<t  lurth 
nn?  iisuiilly   iiivo]\t*d.     TIk'  thseasp  pmsonts  in  iLh  symptoms,  how( 
nothinil^  ilittVrrnt  from  tlie  ii.sual  course. 

/JmrWim.^CornpU'tt'  anorexia  ls  coaimon  <iuring  the  febrile  st 
Diarrhea  i^  of  frtn^pient  ixeurrenee  atnl  may  be  so  .serious  as  to  pt 
a  grave  eompJieution.  It  may  be  due  to  simple  intestinal  iiiiligl'Ht 
or  it  may  he  the  evidence  of  enterocolitis.  It  uMiully  cominencrti  aa 
fever  is  bt'i^'inriin^  to  .subside.  If  not  ehef;ke4b  il  increases  in  sfv^ 
and  may  conttinie  for  days  or  week^i.  It  is  more  common  in  yo 
childn'ti  and  is  far  more  frt\|uent  in  hospital  than  in  private  [)rartir 

Tubcreiiiosis. — The  m<>!^t  comnwn  se<|uel  of  meask*:^  i-s  tivlH^r^'uh 
It  commonly  oeeiirs  as  a  ttdjerculoiis  bronchopneumonia,  p'neral  mil 
tulierculo^is,  tiiheri'tilous  iidcnitis^  or  tulferciiJou^  joint  (h.-icaM'.  'II 
may  re-snlt  frtirn  ]jrimary  infection  or  fnjm  the  Ughting  up  of  some 
tiiberctiloiis  proeesis,  Mcfl.sles  unc|ue->tionably  renders  the  ti.^stics  \ 
susceptible  to  tnbcrrulonsliaeilli;  .^othat  infection  may  n*sult  from  si 
e.^posure.  Acute  miliary  tnlH-'n-nlosis  may  follow  measle.s  at  oni*e, 
temperature  ran^  heiit^  eontimious  from  the  onl-s*-!  nf  rhc  prin: 
disease  to  death  from  the  complication*  (leneral  tuliiTculcwU  i 
ji^ave  puhnonar)'  involvement  may  f*>Uow  si>  elnwe  upon  tueaslt^  ai 
leave  no  appreciable  intcrvnl  Iji'tween.  It  l<  sometimes  the  eau-M 
a  secomlary  fever,  which  tlevelops  soon  after  the  snbsidencf  of 
primary  fever.  Tulierenlous  disease  of  the  i>ones  and  joints  suhsrqu 
to  measles  in  U:^ually  of  late  oeenrR^iiee. 

Con.jundiifiti.t. — Catarrhal   inHammation  of  the  eonjunetiva  is  8 
in  most  earl's  of  measles.     If  a  child  is  kept  (^niet  and  the  eyes 
])ri»tecled  frt.im  the  light  it  usually  subsiik's  without  sp*><'ial  tn*atn* 
lu  some  eases,  however,  it  p.-rsisis  i'Vt-n  wlu-n   tlu^f  precautions 
taken.     Amon^  pt>orly  fe*!   and   ill-conditioned   children   rhnmie  < 
junctivitis  Is  a  common  se*piei  nf  measles.     In  poorly  nourished 
anemic  children  keratitis  and  corneal  ulceration  are  nf  not  Infretji 
oi-currenee.     iritis  is  idso   u   pns.siblf  setpicl,  but  is  in^t  commnn. 
tenilency  to  (^rannlarinn  of  (hi-  lids  u|M>n  slight  pn>vof'atioH  ia  sumeti 
seen  for  years  after  an  alta<-k  of  measles. 

Oihrr  Complit'.atitfns. — Nephritis  is  rare  us  a  eoinplieation  or  se< 
of  measles,  lint  febrile  albuminuria  is  not  infrerpient  in  patients  l 
liiM;li  temperature.  Nervous  syni|Jtonis  (wcasionally  (ktut,  but  < 
vulsions  at  the  ou tsd  are  Tar«^%  Acute  mania  hits  U-cn  irfjort*-*!,  bu 
usually  temporary  and  n^etjvery  Is  complete.  I'aralysLs,  though  it  sa 
times  oerurn,  is  by  no  means  eommoti.  Meningitis  also  oecwis  n^ 
as  a  sequel.  It  mow*  commonly  follows  otitis.  Moderate  rert 
ailenitis  often  iK-curs  and  sojnelimes  jXTsists  for  mmitlis.  but  orllil 
and  suppurative  ath-nitis  are  nf  ran-  oci-urrenr-r.  There  is  a  spc 
tfrnlenry  lo  tul>ereulous  involvement  of  the  lympli  mxles.  Hndocani 
neriearclitis,  and  even  myoeanlitis  have  lieen  reporte*!  a  few  tiizic4 
literature.    The  skin,  although  the  scat  of  an  extensive  emption,  U  r» 
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injured  seriously  or  permanently.     FurunculosLs  and  pemphigus  have 
been  known  to  follow  measles,  but  are  unusual.    The  mucous  mem- 
branes more  commonly  become  seriously  involved  than  does  the  skin, 
and  catarrhal  inflanmnations  are  common.  Catarrhal  stomatitis  is  almost 
as  common  as  conjunctivitis  and  bronchitis,  and  ulcerative  stomatitis 
is  not  infrequent.    Gangrenous  stomatitis  has  also  been  known  to  occur. 
Both  the  latter  conditions  are  seen  chiefly  in  hospitals  and  tenement 
houses  and  are  of  rare  occurrence  in  well-to-do  private  practice.  Hemoi^ 
rhages  from  the  mucous  membranes  are  fortunately  rare,  but  not  un- 
known. 

Other  Infectious  Diseases. — ^The  occurrence  of  measles  simultaneously 

with  other  infectious  diseases  is  not  very  infrequent.     There  seems  to 

be   a  particular  tendency  to  the  simultaneous  occurrence  of  measles 

and  pertussis.     This  is  especially  common  in  hospitals.     In  a  recent 

epidemic  in  Randall's  Island  Hospitals  this  combination  of  measles 

ancJ  pertussis  occurred  in  many  instances  and  seriously  complicated 

the  question  of  prevention  and  isolation  of  each  disease.    Many  cases 

a.re  recorded  of  the  coexistence  of  measles  and  scarlet  fever,  measles  and 

ch.i<'kenpox,  measles  and  typhoid  fever,  and  measles  and  erysipelas. 

T*he  close  association  of  measles  and  tuberculosis  has  already  been 

cl-w-^lt  upon. 

Prognosis. — The  prognosis  of  measles  differs  greatly  in  private  and 
ho**pital  practice.  Death  from  measles  in  private  practice  is  rare  in 
cl^ildren  over  four  years  of  age.  Holt  asserts  that  the  mortality  is  from 
**  to  6  per  cent,,  but  under  two  years  it  is  often  20  per  cent,  or  more. 
It  is  highest  l>etween  one  and  two  years,  but  even  at  this  age  uncom- 
f>^*<:*ate(l  measles  is  not  a  highly  fatal  <lisease.  Pneumonia  is  the  cause 
f*f    death  in  almost  90  per  cent,  of  fatal  cases. 

^  violent  onset  with  a  high  temperature  warrants  a  guarded  prognosis. 

T'Vtc  same  is  true  when  the  eruption  is  excessive  in  amount  and  confluent 

^"V'c^r  wide  areas.     Pronounced  general  symptoms  with  a  faint  eruption 

***    5i  grave  ctmdition.     The  same  is  true  of  a  hemorrhagic  or  "black" 

*^*Taption,  but  it  is  not  as  necessarily  fatal  as  is  commonly  supposed. 

•^^-^«  is  a  very  important  factor  in  prognosis.     According  to  statistics 

*"^^^"ently  presented  by  Holt,  measles  would  seem  to  be  the  mast  fatal 

"♦i-tween  one  and  two  years,  even  more  so  than  in  children  between  six 

^Jul  twelve  montlis.    The  mortality  is  still  comparatively  high  between 

*"^"c)  and  three  years.    After  three  years  the  rate  rapidly  falls  and  during 

later  childhootl  is  very  small.    The  temperature  is  another  element  of 

^'^^portance  in  prognosis.    A  case  in  which  the  temperature  at  no  time 

'^tvhes  104°  F.  is  a  favorable  one.     Every  half-<legree  above  that  point 

**i<l.s  to  the  danger  if  it  is  prolonged.    When  the  temperature  continues 

■*^r  any  considerable  time  above  105°  F.  the  prognasis  is  bad.    In  other 

^"onls,  measles  does  not  naturally  have  as  high  a  fever  as  does  scarlet 

■^"S-er,  and   ranges   of  temperature   decidedly   above   the   average   are 

^^I^ally  serious.    The  character  of  the  eruption  is  still  another  element 

**^    be  considered  in  prognosis.     Any  considerable  departure  from  the 

'-^'Xlinary  type  b  unfavorable.    This  is  particularly  true  when  the  erup- 
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tiori  is  excessively  inarktMl  or  lu'morrha^r,  aivl  fMinally  m>,  upcm 
other  hand,  when  it  is  fuint  or  ill-vh^fiucd,  with  murkt'^l  coiu^titutidnni 
symptonLs,  A  sufliifn  recfi5sion  of  the  eruption  is  filso  a  ;jfavr 
sytiiptoui. 

Mi'ilhU's  has  a  marketl  lemleucv  to  leave  behtiiil  it  results  of  a  scriiHis 
nutiiri'.  Treatment  should  not  be  direeteil  s^olely  tu  saving  the  lifrof 
tlie  child,  ru>r  should  the  proj^nusis  lie  iniiile  up  soh-ly  willi  peffmn-elB 
tlmt  event.  The  tendency  tt*  tuherenUuis  invasicm  should  iin-er  \w 
forgotten,  and  when  the  fever  persists  after  the  tenth  day,  even  tf  it  is 
not  high,  the  pro^nosU  shonld  l>e  guarded.  The  list  of  ohronir  iiff«^ 
iions  left  in  the  wake  of  nieaale^  is  a  UHi^t>ne;  hronehitis,  phumi}!;iti*, 
rhinitis^  atlenoitl  growths,  enhirged  tonsils  und  me^sentorir  Ivrnpli  uimW 
are  among  the  numlM^r  which  .slioiild  receive  consideration.  When  (lif 
fever  persists  after  an  attaek  of  ineaste.s  and  the  chihl  fuik  in  niakr 
satisfactory  recovery,  search  should  he  inatle  for  the  va,ri<ms  r-oiirlilimb 
mentioned.  As  a  nile,  it  will  he  fouml  that  the  complicating  Jiwasr, 
when  ohseure,  is  itf  a  pulmonary  or  lid>en'iilous  natUR*. 

ProphyUiis. — The  prevailing  heSit-f  among  the  laity,  too  oflrn  shaml 
hy  niedicKl  men,  that  measles  is  a  mild  ami  unimjKirlant  disease,  Icsulit 
to  great  hixness  in  [)rfjphylaxi.s.  In  New  York  City,  dnriut;  the  mimths 
of  March  and  April,  HIDl,  there  were  ;!ll  dealhs  repoHi-d  from  itu-ft-'K 
This  prohahfy  dui-s  not  in4"lnde  tlie  whole  nunilMT,  for  many  de^;it!i>  <!»[' 
pritnarily  to  measlc.'s  were  unilunbtetlly  rejwtrtoii  iis  due  to  piinimnnia 
or  some  other  compiientinri.  Any  ilisea^c  which  can  present  u  nftinl 
like  this  -should  n(*i  l>e  ti-eated  as  uuim|>tjrliiut.  Il  is  an  urtpanlonal'lc 
wronjj  to  unneeessariiy  exp<i>e  the  ehildrcii  of  one's  neiiihlwir*.  Far 
more  eare  in  prevention  should  he  taken  than  is  now  ttflen  rxpn'tw'tl- 
The  advisability  of  taking  particular  pref/auiinn  a^rtdn^^i  the  exijosnif 
of  infants  is  sii^gestetl  by  the  hij^^h  jnortality  of  measles  ainuntr  chililfMi 
nnder  (hree  years.  Delicate  chihlrcn  of  the  soni-alled  scrofnloiw  \\^ 
an<l  those  with  hereditary-  tendency  '<>  tuberculosis  shonld  U'  ps|Kri»llj' 
guarded  against  ex[>iisnre,  Karly  and  al)sohjte  i.stilatii>n  of  die  >i"l^ »' 
irn|jerative.  Isolation  of  tlie  jwitienf  should  not  be  less  than  twenty-tjiir 
days  and  a^  much  longiT  as  purulent  djsrharges  may  continue.  1"^ 
period  of  (pianinlinc  after  ex jw»s lire  shonld  nol  be  less  than  fiflei'ii*U^"*« 
and  twenty  days  is  pref«Table,  (^hildren  wIkj  have  Ix-en  ex|i«uawUhoiiBi 
hv  isulattsl  from  other  children  for  that  period. 

The  sick-room  is  likely  to  prove  less  danip^rons  tlian  is  the  snrlrl 
fever  sick-room.  Thorough  cleansing  and  ventilation  for  two  wwfo 
Ls  all  that  is  neees.sary  to  ensure  safety.  'Hie  iufeetioii  of  measltti  i.'ifi^ 
persistent,  nor  is  iutcrmiHliate  infection  nnntnon;  so  (hat  [milonK*" 
pR»cautions  are  not  mt'cssarv.  The  prevention  of  the  infectious  dbif*** 
is  considered  in  greater  detail  under  Scarlet  Fever  (p.  oOS).  KTnvpti" 
certain  details  which  have  already  l>een  mentioned,  the  prevention  t^ 
measles  involves  tnncb  the  same  precaution  fus  does  that  of  searlol  fp\**T- 

Treatment. — Measles,  hke  other  eruptive  fevers  must  pass  llin»iij?i 
certain  delinite  stages,  NotwitlLstandiug  claims  that  an*  con^taullj 
being  made  in  the  medical  press,  no  abortive  treatment  has  jl^  ^ti 
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been  discovered.  Ichthyol  ointment  and  other  local  measures,  as  well 
as  the  use  of  certain  drugs  which  have  been  vaunted  from  time  to 
time  as  aborting  or  curing  measles,  have  all  been  found  wanting  upon 
extende<l  trial.  The  treatment  must  be  symptomatic,  and  such  treat- 
ment when  judiciously  advised  and  carried  out  may  result  not  only  in 
the  saving  of  life,  but  in  the  prevention  of  many  serious  sequelte. 

A  room  as  large  and  well  ventilated  as  possible  should  be  sclecte*! 
for  the  measles  patient.  It  should  be  kept  dark  and  no  direct  light 
should  be  allowed  to  fall  upon  the  eyes.  Full  light  shouUl  not  l>e  per- 
mitted until  the  conjunctiva;  have  assumed  their  nonnal  appt»arancc. 
Itching  of  the  lids  should  be  relieved  by  cold  cloths  or  by  the  appli- 
cation of  cold  cream  or  some  bland  oil.  The  (*yes  should  be  kept  clean 
W  a  frequent  application  of  Iwric  acid  solution.  The  same  solution  or 
one  of  normal  salt  may  be  used  for  the  nose. 

One  of  the  most  troublesome  symptoms  ttf  measles  is  the  hard,  metallic 

cough.    It  frecjuently  disturbs  the  patient  seriously  and  breaks  his  rest. 

Very  little  relief,  however,  can  l>e  afforded  before  the  fever  begins  to 

sulwide.     It  cannot  l)e  lo<xsened  by  the  administration  of  nauseating 

expectorants.     They  ten<l  to  render  the  child   more  irritable  and  to 

incn-ase  the  anorexia,  and  have  but  slight  effect  on  the  cough.     Small 

ilt»ses  of  opium  an<i  codeine  aid  in  allaying  the  i-ough,  and  are  quite 

p**rmissible.     Brown  mixture   (Mist.  (Ilyryrrhiz.  Co.,  l'.  S.  P.)  in  the 

'orra  of  tablet  triturates  Is  as  effective  as  any  treatment  and  is  easy 

*>^    ^ministration.     In  some  cases   bromide  of  sodium   acts   well   in 

'■'^lieving  the  restlessness  and,  in  a  measure,  allaying  the  cough.     It 

i^isty  be  given  in  0.3  gm.  (5  gr.)  doses  every  four  liours  for  a  cliihl  of 

*i  ■Veyears.    It  should  1k»  given  in  water  alone  and  not  in  a  syrupy  mixture. 

■■*^     thus  does  not  <listurb  the  stomach  and  tlie  child  docs  not  object  to 

*JiesIight  salty  taste.    Chloral  in  doses  of  0.2  to  0.3  gm.  (3  to  .')  gr.)  at  five 

y^^ars  may  occasionally  l)e  given  to  relieve  restlessness.    The  cough  may 

^*-*inetimes  l>e  modified  by  the  use  of  c(h>1  water  or  cracked  ice.    As  a 

*''Jle,  however,  the  objection  of  the  patient  to  being  disturbed  renders 

*''«^atment  of  this  nature  of  little  avail. 

The  fever  of  measles  rarely  recpiin's  attention.    Only  when  it  ranges 

^'cceedingly  high  and  affects  the  patient  seriously  is  it  wise  to  intervene. 

*^ie  effect  of  the  fever  upon  the  patient  is  u  better  gui<lc  for  treatment 

tVian  is  the  thermometer.     If  the  child  liecomes  restless  or  delirious, 

i^naall  Hoses  of  phenacetin  are  aclmissible.     Only  enough  .shouki   be 

K^ven  to  lower  the  temperature  moderately  and  allay  the  restlessness. 

^old  sponging  is  the  best  treatment  for  high  tenipc-rature  and  is  far 

preferable  to  the  administration  of  large  doses  of  antipyretics.     Water 

^*>  drink  should  be  given  freely  if  the  stomach  is  not  disturbed.     Cold 

hathiiig  base<l  on  the  Brand  method  of  treating  typhoid  fever  (a  bath 

0165"^  for  fifteen  minutes  ever)' three  hours  as  long  as  the  temperature 

feniains  at  103°  F.)  has  been  used  in  mciusles,  especially  by  Cierman 

practitioners.    This  is  wholly  unnecessary'  in  most  cases,  and  the  inju- 

dicious  use  of  baths  may  do  great  harm.    Ciuses  are  very  rare  in  which 

■       anything  more  radical  than  sponging  is  recjuired,  and  sponging  is  not 
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often  necessary.  In  the  case  of  hyixTpyrexia  a  hath,  h  adtnissthlf,  !n 
the  case  of  su!lwn>rmHl  Iernpf_Ta.ture  a  hot  bath  may  l>e  givrn  tut-oiii- 
patiied  by  energetic  friction  of  the  surface.  StimulanLs  are  seKlom 
te(|i]ire(l  in  rnea.s]es,  They  are  indicated  in  malignant  ciises  and  tn  iho 
presence  of  ccmiplictUions,  The  various  conipticalions*sticl»  as  bnmcfio- 
pneumoniH  and  i>litis,  rcijuirc  the  same  treatiitcnt  ihcy  wuuUl  rccrivc 
under  other  coiiiditiunN.  A  coiwiderutiun  of  the  dctuih  cif  this  Irealiiieiil 
is  not  necessary  in  this  place,  ■ 

The  practice  so  long  In  vogue,  and  still  too  frequcntiy  seen,  of  swe«lin(f 
the  patient  and  administering  hotdrlnLs  to  bring  out  the  ra.sh,  is  sirongly 
to  l>e  di-scourage'l.  In  the  great  proijortioii  of  ra-sc-s  the  erujjtion  will 
cnme  out  in  due  time  and  nothing  h  to  Ix*  gained  by  rendering  the 
patient  wretched  and  unconifortabU".  In  the  rase  eruption  is  really 
retarded  or  is  faint,  the  patient  mav  l»e  wrapped  in  a  .she<*t  wrung  ont 
of  hot  wutci',  but  this  is  run^ly  nef'e.'>sai*v.  'J'hc  use  of  tlic  io<lidrs.  iuvtale 
of  pota^sh,  lUid  Dover's  piiwder  is  rarely  priMluctive  of  g*«Hl.  [n  fa<'t, 
the  more  simple  the  treatment  of  measles  Ls  made  the  Ix'tlcr  an*  thr 
results.  UncompHcuteil  cases  of  average  or  even  of  severe  ty^ic  require 
very  tittle  medieatinn.  Treatment  directed  tnward  the  hronehijd  eutiirrh 
is  often  all  that  is  rctjuinnh  Active  cathartics  shonM  l>c  avoidctl  as  far 
as  possible,  for  their  use  is  not  infrtHiuently  followed  by  iliarrbea.  If 
confttipation  is  present,  it  is  l>e.st  to  relieve  it  by  enemata;  but  if  tlie 
tongue  is  heavily  coated  small  doses  of  calomel  and  soda  may  l>e  giveii 
with  good  effect.  If  the  enemata  are  not  pro<Iuctive  of  a  n-sult,  u  miM 
saline  cathartic,  such  as  citrate  of  magnesia,  may  l>e  aihninisteretl. 

The  eyes  should  receive  more  <-areful  aitenlinn  than  is  fn-<|ueiitly 
given  to  them.  The  room  should  be  kept  well  darkened,  and  even  after 
Uie  light  is  admitted  the  use  of  the  eyes  should  ]>e  much  rp.stricte<J,  and,  a» 
stated,  boric  acid  solution  should  lie  used  to  wash  the  lids.  The  acute 
inflammation  to  which  they  aresu!>jeeled,  as  well  as  the  debilitating  intlu- 
ence  of  the  disease,  renders  the  eyes  themselves^  as  will  as  the  iM-uUr 
muscles,  particularly  weak  and  .sensitive.  In  some  case^  their  use  should 
be  restricted  for  several  weeks  after  recovery.  The  child  should  n<it  lie 
pennittcfl  to  go  to  school  until  the  eyes  arc  in  a  strictly  norninl  nmilitina. 
Phlyctenular  conjunctivitis  with  its  army  of  dangerous  coinplicutiiiits, 
inchiding  ulceration  of  the  cornea,  is  often  wilne^seil  in  the  dlsjK-nsariw 
as  a  scfjuel  of  mea.sles.  Mast  text-Wniks  do  not  lay  sufficient  stress  on 
the  importance  of  keeping  the  lids  aseptic  by  careful  cleaasing  and  on 
not  using  the  eyes  too  s.(}on. 

During  convalescence  unusual  care  should  l)e  exerciseil  in  nvoidtn^ 
unnecessary  exposure.  The  various  serjuehe  shoidd  receive-  proper 
attention  and  the  particular  susceptibility  to  tutjerculosis  .should  n<A 
be  forgotten.  If  the  child  continues  anemic  or  the  enough  [M*rsists»  corf- 
liver  oil  anil  iron  arc  particularly  iiiflicated.  In  such  cases  a  ehjutge  of 
climate  will  often  accomplish  more  than  medif'ine.  [f  tidM*rcnlii:«ki 
is  to  Ik*  fearetlf  either  from  hf'rt^ditarv  prc<lisp(isition  or  other  caiiHe,  the 
patient  should  not  be  dismlssetl  ijcrmanently,  Inn  shuuld  lie  kept  under 
occasional  observation.     A^  tut^erculous  symptoms  sometimes  tlcrdufi 
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at  a  considerable  interval  after  the  immediate  effects  of  the  disease  have 
dbappeared,  the  necessity  for  good  food,  cod-Hver  oil,  and  an  open-air 
life  in  suitable  weather  should  not  be  forgotten. 


RUBELI.A. 

By  FLOYD  M   (JHANDAIJ.,  M.D. 

Rubella,  German  Measle^s,  or  Rotheln,  is  an  acute,  infectious,  and 
contagious  disease,  presenting  somewhat  varied  symptoms.     It  is  an 
entity  and  not  a  modified  form  of  the  other  eruptive  diseases.    Typical 
cases  present  the  following  features:     After  an   incubation  of  about 
fourteen  days  a  rash  appears  on  the  face  and  extends  rapidly  over  the 
body,  reaching  its  height  within  twenty-four  hours,  and  usually  dis- 
appearing by  the  end  of  the  third  day.     There  is  sometimes  a  short, 
indefinite  stage  of  invasion;  the  temperature  is  not  usually  over  101°  F., 
and  rarely  continues  over  three  days;  a  slight  dcstjuamation  sometimes 
occurs;  complete  recovery  without  complication  is  the  rule.     One  of 
the  most  characteristic  symptoms  of  rubella  is  enlargement  of  the  post- 
cervical  lymph  nodes. 

Ktiology. — Nothing  is  known  of  the  bacteriology'  of  rubella.     It  is 
rarely  seen  in  children  under  six  months,  but  above  that  age  the  pre- 
disposition seems  to  be  universal,  its  occurrence  not  being  modified 
by  sex  or  age.    It  occurs  usually  in  epidemics,  which  are  most  frequent 
during  the  winter  or  spring.    It  is  less  contagions  than  measles.    Ashby 
and  Wright  assert  that  susceptibility  seems  to  vary  strangely  at  different 
times  and  in  different  places,  so  that  in  some  epidemics  it  seems  to  be 
very  contagious  and  in  others  slightly  so.     This  probably  accounts  for 
the  varying  opinioas  regarding  its  contagiousness  ex[)ressed  by  different 
authorities. 

The  term  German  measles  is  an  unfortunate  one,  for  it  leads  to  much 
naisunderstanding,   particularly   among   the   laity.      Uubella   does   not 
protect  against   measles   and   scarlet  fever,  and,  on   the   other   hand, 
these  diseases  do  not  protect  against  rubella.     A  marked  demonstra- 
tion of  this  recently  came  under  my  own  observation.     On  Tuesday 
the  three  little  sons  of  a  well-known  surgeon  awoke  covered  with  a 
profuse  eruption  of  rul)ella.    The  eruption  was  at  its  height  on  Wednes- 
day  morning,  had  faded  on  Thursday,  and  disappeared   on   Friday. 
On    Saturday    afternoon    the    second    boy  was    taken    ill     (see    Fig. 
115)  and   passed   through   a   typical    attack   of   measles.      This    boy 
I  had  attended  two  years  before  through  a  typical  case  of  scarlet  fever 
luting  six  weeks.     The  two  other  boys  came  down  with  measles  on 
the  twelfth  day  after  the  Saturday  uix>n  which  the  first  one  became  ill. 
Period  of  Incubation. — The  extremes  are  from  six  to  eighteen  daj-s, 
possibly  twenty-two  days.     The  average  is   probably   fourteen   days. 
The  period  varies  considerably  in  cases  occurring  in  the  same  epidemic. 
Period  of  ContagicmsTiess. — Rubella  may  be  contagious  for  a  few 
days  before  the  rash  appears  and  continue  so  until  complete  recovery, 
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a  prrifwl  sometimes  of  two  weeks.    It  h  most  contagious  on  thf  thrw 
(Isivs  follitwing  the  appearance  of  the  rash- 

Oliiucal  Types. — As  thtre  is  j^jive  tloiiht  as  tt)  the  existriiri?  of  ihvi 
"fourlli  diseiLSP,"  it  stilt  seernii  tet  to  deseriljf  nibclla  as  oecurrinj; 
iintier  two  (ypes — -the  measle^s  type  and  tlst?  scarlatinal  type. 

Tht'  Mcadf.1  Tffpr. — After  a  .stage  iif  inva.sion  lastinjr  l>ut  n  few  hour< 
and  marked  \ty  iiialuise  and,  iKrliaps.  feverishjiess,  a  rash  apjjcar*  on 
the  faee  and  m^-k  and  s]>reads  rapidly  over  the  IhmIv.  This  .tiajje  of 
invasion  iy  frofUjetUiy  lacking,  the  nwh  heiu;;  the  fii^t  evidrixr  of 
illness.  Sometimes  the  child  wakes  in  the  monniig  eovereil  with  ihe 
rash.  Tlie  [iwliviiliial  leiiioiLS  are  of  a  size  and  apfx^ammx-  to  Ik-  ven* 
suggestive  of  measle-s-  At  a  rule,  the  spol.%  are  tjf  a  pale  rtJM*-nii 
color,  lartjer  than  those  of  -iearlet  fever,  hut  Ntnalhr  and  less  Moti-hy 
than  those  of  nieasles.  They  an'  rarely  gron|x*d  and  ihe  skm  ilfH^  not 
assume  the  scarlet  hue*  The  ranh  h  most  Intense  on  the  second  day, 
Imt  rapidly  fades  and  is  often  not  discernible  after  the  third  day.  Tlie 
fever  i^!  the  hij^hcst  on  the  sercmd  day,  btit  in  many  easi's  tlie  child  Is 
but  sliijhdy  ill  at  any  time.  In  others  then'  is  c-onsidcrahir  nialnisr 
ani]  heaviness  on  the  first  ihrtr  days,  t  lerasiuiially  there  \\  fever, 
nausea,  heaihu'he,  and  all  the  evidences  of  acute  illnesH,  Desipiiunutiun. 
when  evidt^nl  at  all.  appears  soon  after  the  eruption  has  suhsidtst.  A 
fainf  pifjinent  .soinetimes  ap[X'ars  for  a  fi'w  days  after  llie  rash  lia'!  p»Tir, 
but  dtH's  not  ]>ersist  as  iUk-s  the  staining  following  measles.  The  tliniat 
is  often  tlry  ami  reel,  hut  exudates  are  exreedinfjlv  ruri'.  Kti-ovcn'  U 
prompt  and  then-  are  rarely  any  eotuplieatfons  or  sei|udap. 

Sixirkitifiai  T\jpe, — In  thi>s  tvpe  llie  eoiislitutional  symptoms  ar*" 
similar  to  th<js*^  of  the  measles  type.  The  two  lyjM-s  differ  chicHv  i» 
the  appeiirani-e  of  the  rash.  The  eruption  is  ((ipjous  and  very  sitniltir 
to  that  of  scarlet  fever.  It  is  usnally,  however,  less  punctate  than  that 
of  scarlet  fever  and  more  of  a  rose  tint.  There  is  a  unifonn  rwiti«s 
of  the  skin»  but  the  little  point.s  nUtut  the  hair  folHr-les  nrv  faint  of 
entirely  aKsent.  In  sjKiradie  vi\A%*.^  it  is  *tfti'n  imjxvssihle  to  make  a 
diajj^iosis  fn>m  the  ra'ih  alone,  and  sotnetinie.s  it  is  neei'ssary  to  wait 
for  des(|uamatinn  to  settle  llie  <|uest[on.  Hvt-n  in  the  distinetly  scarla- 
tinal type  small  areas  will  occasionally  lie  found,  especially  m  the 
forehead  and  ann^,  in  which  a  maeiilopapnlar  crnption  apjM*nrs.  In 
eases  of  doubt  the  whole  l»Qtly  should  Ik-  examined,  for  areits  i>f  the 
measles  tyjK*  of  eruption  may  l>e  fiHuid  whirh  will  aiiJ  in  making  a 
diagnosis.  The  scarlathial  tj-pc  is  less  common  than  the  racasica 
l_\'pe. 

Rulieila  fiometimes  appears  in  a  more  severe  form  than  Ihni  hr^ 
descrilH'd.     The  prodromal  sta^*  is  ileeided.  the  eruptioii   is  markt^l 
the   femperatnn-   raiifres  as  liit^h  as  103°  I*',  and  <Mintinnfs  for  thnv  of 
four  daj's,  and  tlie  cfiild  seems  decifledly  ill.     Vcmiitin^.  hcadaclke.  ami 
delirium  may  l>e  present,  and  the  dia^mwis  may  \w  difficult. 

Symptomatology.  — r/fr  fttva-tinu  in  ver}- ran*  inslarlct^s  is  rnArked  by  a 
convulsion,  chill,  or  severe  headartie.  Tsindly  if  then*  Is  any  Hla^  irf 
invasion  the  Hyniptoma  an-  those  etimmtni  to  ntild  fel)rile  cundilioiis. 
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The  fever  is  rarely  high.    The  temperature  is  often  not  over  100°  F. 
but  in  more  severe  cases  may  reach  102°  or  even  103°  F.    It  is  highest 
on  the  second  day  and  often  lasts  but  one  day.     It  is  impossible  to 
present  a  chart  which  can  be  regarded  as  typical.     The  pulse  and 
respiration  present  nothing  characteristic. 

The  throat  is  usually  red  an(i  the  eruption  may  sometimes  he  seen 
on  the  roof  of  the  mouth.  Exudates  are  not  seen  except  occasionally 
as  a  complication.  Forehheimer  describes  an  "enanthem"  which  lie 
believes  to  be  characteristic  of  rubella.  It  is  seen  on  the  first  day  on 
the  uvida,  but  not  on  the  hard  palate,  and  consis.ts  of  briglit  rose-red 
points  of  minute  size. 

The  eruption  may  cover  the  entire  IxKly  or  may  be  limite<l  to  small 
areas.  It  is  rarely  absent  from  the  face.  In  rubella  and  measles  the 
rash  usually  appears  on  the  lips,  hut  in  scarlet  fever  the  region  alwut 
the  mouth  usually  remains  free.  The  eruption  is  rarely  confluent 
except  on  the  fwe,  and  is  strldom,  if  ever,  hemorrhagic.  It  is  sometimes 
so  elevated  as  to  have  a  shotty  feel  a.s  the  finger  is  passed  over  the 
skin.  Itching  is  very  common  on  the  first  flay.  Authors  differ  widely 
in  their  statements  as  to  the  duration  of  the  eruption.  In  a  recent 
epidemic  in  New  York  it  was  not  unusual  to  see  a  profuse  eruption 
disappear  entirely  at  the  end  of  forty-eight  hours,  but  commonly  some 
evidence  of  the  eruption  coukl  Ix'  foiuid  for  three  or  four  days. 

DesquaTfiaiion  usually  occurs  slightly,  but  in  some  cases  cannot  be 
detected.  It  is  light  and  branny  and  rarely,  if  ever,  profuse.  A  doubtful 
ca.se  followed  by  marked  desquamation  may  safely  be  regartled  as 
scarlet  fever  and  not  rulx'lla. 

Swelling  of  the  lymph  nodes  is  one  of  tlu'  most  constant  and  distinctive 
sympt(»ms  of  rubella.  So  constant  is  its  occurrence  that  the  diagnosis 
should  be  made  with  caution  when  it  is  not  present.  The  lymph  nodes 
m(xst  frequently  involved  are  the  cervical,  the  jx)stcervica],  and  the 
suboccipital.  A  ne.st  of  small  lymph  no<ics  found  low  in  the  neck 
behind  the  stemomastoid  muscle  is  especially  chanicterLstic  of  the 
disease.  In  the  case  of  the  three  Ixiys  referred  to  on  the  previous  page, 
the  involvement  of  the  lymph  no<les  during  the  rulwlla  was  excessive. 
It  rapidly  sul>sided  and  during  the  measles  no  no<les  could  l»e  felt. 
Although  rubella  Ls  an  extremely  mild  disease,  the  ])eculiar  enlarge- 
ments of  the  lymph  nodes,  the  marked  eruption,  and  its  close  simulation 
of  more  serious  diseases  render  it  of  considerable  interest. 

DUgnosis. — ^The  differential  diagnosis  Ix'tween  rulx'lla,  measles,  and 
scarlet  fever  Ls  often  very  difficult  and  sometimes  impossible.  It  is, 
however,  very  important.  It  is  unfortunate  to  isolate  a  child  for  five 
or  six  weeks  who  is  simply  suffering  from  rnlx-lla,  but  still  more  unfor- 
tunate to  allow  a  mild  case  of  scarlet  fever  to  go  at  large  through  making 
the  opposite  mistake.  As  rubella  usually  occtirs  in  epidemics,  it  is  the 
part  of  wisdom  to  regard  every  suspicious  sporadic  case  as  mild  s<'arlet 
fever  or  measles  until  the  diagnosis  can  l)e  made  with  certainty.  Certain 
drug  rashes,  especially  that  of  lx»lla<lonna,  closely  simulate  the  rash  of 
rubella,  and  there  are  many  unclassified  eruptions  which  may  easily 
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be  mistaken  for  it.  In  cvrry  ffnuhtful  case  the  pr>s.sibililv  of  a  rlnig 
eruption  shouUl  I>e  invt-.stigatec!  as  wvll  as  tlio  ooiiditioit  of  llip  <Uge>li\i' 
irat't.  Tills  suhjoct  Is  further  considered  under  the  diagnosis  of  Stmriei 
Kever  [  p,  ">05) . 

Prognosis. ^The  prognosis  of  rul>ella  ia  invariably  gtKxb  'Hirre  are, 
ill  fiut,  hitt  few  eniptive  diseases  $i)  little  liable  to  romplieation  or 
siTioiLs  .symptoms* 

Treatment. — Most    rases   r(»4(iiire    no   tivatment   oilier  than   *jiiiet    iOj 
lied   while  the  eruption    lusts,  a  licniid   diet,  ?ipon(;jiiig,  and  tintiinliiig^ 
with  vaselin  or  coUl  cream,     in  the  more  severe  eases  the  tn^atirM'tit 
is  that  rerpdr^d  hv  all  frbrih-  coiHlitions.     If  the  ea.se  Ls  severe  enough 
to  reijuire  dclinile  treatniejit,  the  mea^^tires  advised  fnr  ineasUvs  may  lir 
a[>pr!jprialely  adoptei!. 

LsoItUioin  for  two  weeks  at  least  is  neees-sary  to  prevent  the  spread 
of   the  disease,  and    the  prophylaetJe    measure.^   advised   for  mea.H]e8| 
should  Ix'  carried  otit. 


FOURTH  DiaEASE. 
Ii¥  I  [,OYU  M.  ClUNDALU  M.D. 


Tn  MHX),  Clemen*  Dukes,  physician  tc»  the  school  at  Riipby.  published  [ 
a  tiescriptioii  of  what  he  lx*lievi.'d  to  Ik-  a  dlsea-M*  not  JH'fore  de,scnli«*iK 
to  which  he  tentatively  gave  the  name  of "  Fotirth  Disease.*'  As  descrilxxj 
by  him  the  only  ilifference  l>etween  rulM^la  and  the  fourth  tiisease  i:^  in 
the  rash.  In  fiu't,  the  disease  he  descrilMMl  is  virtnutly  thai  whitdi  I 
have  de.serilwHl  as  the  seaHalinal  form  of  rubella.  It  is  rpiite  true  that 
the  two  fomi-s  of  rubella  seem  like  different  disease.s,  bill  not  vmrv  so 
than  do  different  tv|)es  of  scarlet  fever.  The  extended  chart  of  differ- 
ential diap:nosis  given  hy  Dukes  deserihes  ifleiUieally  the  same  di.sea.se 
exeejit  as  to  the  rash,  and  he  even  atbnils  that  in  the  same  patient  the 
eruption  S4>nietiniea  resembles  measles  und  later  s^'arlel  fever,  ll  is 
rare  to  find  a  case  of  the  scarlatinal  ty]K*  uf  eruption  in  which  an*&s  of 
the  measles  type  eatinot  also  be  fcmnd  ii|>on  careful  searc-h.  In  other 
eases  the  eruption  is  mixed,  and  if  we  ^rant  the  existi-nre  of  the  fourth 
disease  can  only  explain  such  a  ca.se  as  sufTeriug  frotn  Uith  diseawx. 

The  question  hius  been  considerably  discn.sseiJ  duriiiir  rhe  pa.st  four 
years-  A  very  earefol  stu<!y  of  '32  cases  of  rulH'lIa  was  lufule  by  \V"atsirm 
Williams,  many  of  the  cases  tx^inp  what  Duke.s  would  lall  tlie  fourth 
disease.  He  is  inclined  to  fjuestiun  the  existence  of  the  fiiurth  disease, 
Ijelievju^;  that  the  cases  thus  ileserilied  art^  eitlier  rulK'lla  or  mild  scarl< 
fever.  Plea'^anLs,  of  Baltimore,  also  liad  oppirlunity  to  e.sjWN'ially  study 
such  cases,  arm!  euncluiles  that  the  existence  of  a  new  exanthemalous 
disease  has  not  lieen  established.  After  an  extemled  review  of  the 
four  disi'a^es  in  the  Praciiimner  for  Febniary»  19(12,  Ker  conclude 
that  the  fourtli  flisea.se  is  either  miM  scarlet  fever  or  atv^ijcal  rulielta,.^ 
From  a  study  of  the  literature  and  considerable  experience  with  the 
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three  diseases,  it  seems  to  me  that  we  have  not  sufficient  evidence  to 
warrant  us  in  describing  a  fourth.  More  proof  is  needed  before  we  can 
accept  it  as  a  clinical  entity. 


BRTTHEMA  IN7EGTI0SUM. 
Bt  JOHN  RUHRAH,  M.D. 

Erythema  Infectiosum  Ls  a  slightly  contagious  disease  of  childhood 
characterized  by  a  maculopapular,  reddish  rash,  antl  by  slight  or  no 
subjective  symptoms.  This  condition  was  described  as  a  separate 
disease  by  Escherich  in  1896.  It  lias  not  as  yet  (January,  1905)  been 
observed  in  America. 

Etiology.— The  disease  occurs  in  epidemics,  most  frequently  in  spring 
and  summer.  It  usually  affects  children  In'twccn  tlie  ages  of  four  ami 
twelve.  Infants  under  one  year  are  apparently  immune.  It  is  but 
feebly  contagious  and  close  contact  would  seem  to  l)e  necessary  to 
communicate  the  disease.  An  attack  of  this  disease  does  not  protect 
from  measles,  scariet  fever,  or  German  measles,  and  vice  versa.  No 
organism  has  as  yet  been  described  in  connection  with  this  erythema. 
The  incubation  period  is  given  as  iK'ing  from  six  to  fourteen  days. 

Symptomfttology. — Prodromes  are  rare.  T^he  rash  is  usually  the  first 
thing  noted.  It  appears  first  on  the  face,  covering  the  cheeks  with  a 
uniform,  rose-red  flush,  which  Is  slightly  raised  above  the  surface  and 
has  rather  abrupt  Iwrders.  The  lips  are  free  and  the  forehead  and 
chin  but  slightly  spottcfl  with  small  patches.  This  is  hot  to  the  touch, 
but  is  not  sensitive  and  does  not  it<h.  It  disappears  on  pressure,  but 
returns  immediately.  The  rash  appears  next  on  the  extremities  and 
tnmk  and  it  spreads  from  alK)ve  downward.  On  the  trunk  there  are 
more  or  less  discrete,  crescentic  patches,  varying  in  size  from  one-eighth 
to  half  an  inch.  The  rash  Is  marked  on  tlie  buttocks  and  the  extensor 
surfaces  of  the  arms  and  legs.  In  these  latter  locations  it  varies  in 
color  from  rose-red  to  a  bn>wnish-red,  and  it  runs  together,  forming  gyri 
and  networks  of  a  map-like  character.  The  eruption  fades  from  the 
face  in  from  four  to  five  days  and  a  little  later  from  the  lx)dy.  In  all 
the  rash  is  present  from  six  to  ten  days,  '^fhere  is  no  subsequent  desqua- 
mation or  pigmentation.  In  some  cases  it  disappears  and  later  reappears. 
The  mucous  membranes  are  not  affected. 

Other  symptoms  are  rarely  present.  In  a  few  cases  there  has  Ijcen 
slight  fever  for  a  day  or  two.  Occasionally  other  things  have  been 
noted,  as  sore  throat,  slight  reddening  of  the  eonjimctivjc,  and  rarely 
joint  pains.    There  is  no  enlargement  of  the  lymph  no<les. 

Diagnosis. — ^This  depends  largely  on  the  recognition  of  the  rash. 
Scarlet  fever  has  high  fever,  marked  constitutional  symptoms,  and  a 
more  or  less  uniform  rash.  In  measles  the  fever,  constitutional  symp- 
toms, the  catarrhal  symptoms,  and  Koplik  spots  are  sufiicient  to  <lis- 
tinguish  it.    In  rubella  the  presence  of  enlarged  nodes  and  the  punctate 
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eruption  on  the  soft  palate  are  |>oints  of  difference.  Urticaria  is  easily 
diagnosed  by  the  itching,  and  drug  rashes,  from  the  history  of  having 
taken  drugs.  Erythema  exudativum  multiforme  begins  on  the  hands 
and  feet,  becomes  vesicular,  has  marked  constitutional  .symptoms,  an<l 
lasts  much  longer. 

It  shoukl  not  be  confused  with  what  Dukes*  has  describe<l  as  "Fourth 
Disease,"  in  which  tlie  scariatiniform  eruption  is  .said  to  apjx'ar  suddenly 
over  the  body.      (See  article  on  Fourth  Disease,  p.  S^JS.) 

Prognosis. — Tliis  is  favorable.  Uliere  are  neither  complications  nor 
sequelae. 

treatment. — This  is  symptomatic. 

1  London  lAncet,  July  14, 1900. 


VARICELLA-VACCINIA-SMALLPOX. 


TAfilCELLA. 


By  FLOYD  M.  CRANDALL,  M.D 

ViRicErxA.  or  Chitkenpox,  Ls  an  acute,  infectious,  and  ronta^ious 

rliseaa*  u(f  iirrin^  almost  exclusivHy  ainoiig  childirn.  In  typical  cases, 
"•^raii  uicubation  of  fourteen  days,  a  vesicular  eniplion  appears  and 
'■"riliiujf.s  to  develop  in  crop^  fur  three  or  four  days.  Each  ve.sirle 
"^-  forms  a  crust,  rttul  falls  off,  usually  leaving  no  pit  or  mark.  \\h\W 
^^i"  t'nipttoTi  Ls  apjM'arinj^  there  may  Im»  mild  febrile  .symptoms,  hut  the 
"lLV'as<'  13  rarely  -serious.  ITic  term  varicella  (diminutive  of  variola) 
*'aspveii  at  a  time  when  the  disease  was  not  fully  ditforentiated  from 
smallpox. 

_Jtwlogy.— Varicella  is  uiiquc-stionalily  an  infection.^  disease,  lint  the 

""('mHir^uiiLsni   has   not  yet  l>eeii  discuverech     It  must  reside  in  the 

^'PMi'les,  fur  the  disease  may  be  transmittcfl  by  inoculation  of  the  vesicle 

-^Tuni,   It  may  also  be  transmittet!  by  direct  contact,  it  Ijeing,  in  fac*t, 

*ilrnrwt  a.s  contagious   as   measle.^.      Intermediate   infection  through  a 

'nirrl  person  is  also  (>oHsil>le,     The  dried  cni'^ts  ctnUain  the  infective 

^P*'!!.  and  may  in-  the  means  of  transmitting  varicella  a.s  the  desfjua- 

*"aj})jn  scales  iraiLsmlt  scarlet  fever.     Baafier,  of  Bale,  found  in  5S4 

—  <'a&es  that  9fi  per  cent,  of  the  patients  were  under  ten  years  of  aj^  and 

B^"*  per  c-ent.  were  umtcr  five  years.     St^x  and  season  have  no  influence 

H'*7  '•■**  oceurremv.     Kpidemics^   while  common,  are   not   n.snally  very 

B^idespiya^h    The  infective  principle  may  remain  active  for  many  wt^ks. 

'«tW  of  Inciihaiion, — This  is  rarely,  if  ever,  le.s8  than  twelve  days 

H      'Ion' than  sixteen.    The  most  ccmnnon  piTiod  is  fourteen  days. 

H^  "j^i/ki  fyj  Cofttogiou.fn/'^fs, — ^'aricella   \s  c(nita(^iou.s  from  the  outset 

■^ntil  the  last  crnst  hjLs  fallen  anil  tlie  purulent  dischar^jes  have  ceased. 

B"  l>**ritMl  not  nsnally  le-ss  than  fourletfn  day.s.    It  may  t>e  longer  tliati  thfe. 

CUjijtal  History. — The  eruption  is  usually  ttie  Hrst  symptom  noticed, 

U   ^"*^'^''*'^'^lly  *li^re  ii^  a  [KTioil  of  invasion  lasting  for  twelve  or  even 

■    "^tUv-four  hours,   marked   liy  lassitude,   fcverLsline.s.s,   and,   perhaps, 

*">s  in  tlie  hcail  atwl  ha<*k.    The  eruption  is  vc,s[cnlar,  hnt  the  Icsioiw 

- J^n  AS  small,  red  papules.    Tlie  papular  stage,  however,  is  very  short. 

''UhIIv  at  the  physician'.s  first  vLsit  a  nnmlM^r  of  vesicles  arc  already 

*''IUlf\Tlopcd»  hut  r<xse-red  papules  are  also  present.    The  first  lesions 

*P|*ar  w|»on  the  face  and  trunk,  especially  upon  the  hnckt  where  their 

'Ii'velopmeiil    i.s   u.sually  most   tyiiical   (Figs.   117   and    US).     In  this 

fwly  stage  the  vesicles  coiwLst  uf  little  round  blisters  filleit  with  clear 
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fluid,  surrounileti  by  a  small  zone  of  rc^flness.  Tin*  skin  bftwifii  i\w 
IcsionsJ  is  nortnal  Most  of  the  n-sicled  hw  iinilcK-iilur  ami  c^illajK**- 
when  lliey  are  pHckt'il.  They  are  rarely,  if  uwr,  ti)iiHuen(.  The  cirar 
serum  of  the  vo.sH'lf  l>(:roiri('s  rloncly  anil  within  Iwriily-fcinr  or  thiny- 
six  hours  begins  to  dry  so  that  a  scaU  ts  fontu-d.  The  vcsu-U's  appfar 
in  t'njps  even  in  the  same  l«K'ahty.  Henct*.  [)U|iuk-s.  now  ve.^icles,  t»!tl 
vesicles,  and  scabs  may  t>e  funiKl  in  the  same  pati<*nt  a  ft-w  day:*  afu-r 
the  onset,  "^rhe  atlark  is  nsiially  at  its  h(*]^}i(  on  (he  third  nr  f'tnrlh 
day  and  tlie  aeiite  symptoms  aw  pa-ssrd  within  a  wxx-k  or  ten  d«y>, 
hut  the  stalls  frequently  do  not  all  fall  before  the  end  of  tlie  third  w*vk 
and  sometime-s  later. 

Kio.  U7 


W 


CMckenpox. 

Symptomatology.  Tfmptrnturr,~-T\\v  fewr  of  varieilla  is  cxtntnrty 
variable.  In  nnid  eases  there  is  often  none  whatever,  rsiiallv  iheA' 
b  slight  elevation  of  teinjK'mlure  for  one  or  two  days  and  not  irifn- 
quently,  in  the  more  severe  eitse^.  the  fever  eontinnes  for  fcmr  or  ifi%Te 
days  or  even  longer.  It  is  usually  interndrtenl  in  \\'^*e  ami  mav  ranpt* 
between  90°  and  1(12*^  or  l();i°  F.  fn  the  more  M-vere  hot  ran-  ca-ses 
it  may  reaeli  lt)4°  F.  It  seems  l«>  me  ini[>os.sible  to  })re,senl  a  eharl 
that  eould  Ijc  eulle<i  ty]neal  <if  varicella. 

Kriipfitm, — The  lesions  of  the  t\']>ieal  enijjtinn  have  Inn-n  well  dcAcril)o<) 
as  looking  as  if  drop.'*  of  hot  water  had  fallin  upon  the  skin  and  rabcd 
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flOaO,  round  blisters,  with  a  narrow,  inflainefJ  zone  arouml  each.    Wbcn 
'hp  siciti  is  thick,  OS  pu  the  palms  arnl  solt'.s,  there  is  no  red  zone,  the 

Twii;|e  h-ing  alone  in  the  iionnal  skin.  The  contents  of  the  vesicles 
^  hi  first  clear  ami  noon  l^ecome.s  clowJy.  hut  not  purulent  unle^  they 
*'^  irriiatefl  op  tnfect^^^.  The  iuiml>er  tti  vcsicUvs  ram^s  from  a  dozen 
^^  a  scflre  to  many  huntlit'ti  and  are  most  profuse  ami  t}']>ic'a(  on  the 
'**ekan(J  shouVlers.  But  few  appear  npon  the  face;  in  some  cases  none 
*•>*  .swn  ihere.  The  vesich's  begin  U>  ilry  in  the  eentre  and  frequently 
Pft'seji(  an  umbih<  ated  appearance,  when  tlie  process  \s  jjartially  coin- 
I'Md,  .St-aljs  or  cru.'^i.s  are  st>on  farmed,  which  fall  in  from  seven  to 
^*i'ntv-onr  days  aceorrling  to  the  depth  to  which  l!ie  process  extended. 


Pio  n* 
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^H  Pitting  is  rare.      Hus  sometime^s  happens,  however,  when  the  vesicle 

^H  Ws  involved   the  Inic  skin.     It  is  most  common  on  the  fat*.     Deep 

^H  'ilipnitinns  which  may  last  for  several  week-s  -somelinie.s  occur.    ITiey 

^H  an*  mi>st  common   in   anemic,   poorly   nourished  children,   especially 

^^M  llime  iif  liiilH^K.'ul()ns  tendency. 

^H  OfttQplicatioDfl, — Vfiricclla  is   very   rarely  complicated,   although   two 

^H  Kra^'ft-uiuplicutions  are  possible.     It  iy  a  .strun^^c  fact  that  in  a  disease 

^H  ^!  ^^'''^'  eom|>fications.  when   they   ilo  ticcur,  should   lje  so  serious. 

^H  '■"''^  "Complications  are  ^ngrenou.s  dermatitis  and  ery??ipelas. 

^H  ^'angrrfwiiji  f}enitafitis. — The  .so-calli-d  varivdh  ^tinf/Ttruasa  l-s  simply 

^■^  gangrenous  dermatitis  taking  it-s  origin   fron»   variceUa  lesions.     It  is 

^^^^  tDosi  lommon  on  the  neck»  chest,  and  upper  part  of  the  trunk.    It  is 
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Uiit  little  amenable  to  trcatinent  nrKl  niiu*  'tis  course  in  from  sfvcn  to 
twenty  <lay.s  ami  usnallv  tcnniiuiti'.s  fHlully-  It  probably  nrvcr  oifurs 
in  perfectly  healthy  chiUlrtMi,  hut  Is  usually  seen  iu  tuberculous  ttnd 
ill-nourlshed  {latJcnts  of  hospitals  and  (iispensaries. 

EryaipeUus. — While  nt>t  frt'cuiftit  in  ocxnirrente,  erysipelas  is  probably 
the  most  common  coniplicatifjii  of  varieelhi.  Nephritis  has  o-cr-asioiialily 
Xvxw  reported  a-s  a  eomplifntioii.  A<Jeniti.s  of  marked  fy^x*  inwy  also 
occur.  Other  complications  reported  from  time  to  time  arc  probably 
not  more  than  coincidences.  Varicella,  like  all  the  eruptive  fevrrs, 
may  <K'cnr  in  conjunction  with  one  of  the  exanlhennitu.  The  coinbi- 
nation  of  varicella  ami  scarlet  fever  in  proliahly  the  mo.Ht  ctmiuion. 
Rcliipst'  ami  recurrence  are  extremely  rare. 

Diagnosls.-^The  only  dlseast.^  with  which  varicella  is  likely  to  he 
confounded  h  smallpox  uf  miM  t^T^c.  Smallpox  Ifcpn-s  with  a  istn^ 
of  invasion  marked  by  fever,  backache,  beiulaehc,  and  tirowsincss  and 
often  vomiting  and  delirium;  varicella  l>ejj;inH  with  an  eruption  prv- 
ecdcd  by  a  very  .short  and  mild  sta^'  of  invasion  autl  often  by  none 
whatever.  In  small|H>x  the  lesion,-;  )}e^iii  a.s  pajnilc-s  and  ri-nmin  su 
for  one  or  two  days,  when  they  develop  into  vesicles  ami  hiially  by  the 
eighth  day  into  pustules;  in  varicella  the  piipiiK's  cIianKc  inln  vcHrh*?! 
in  a  few  lunirs,  ln'conic  clonily  and  dry  into  crusts  U'fon.'  it  in  time  frir 
the  variola  vesicle  to  become  a  pustule.  In  smallpox  the  h'sioriH  arv 
all  of  the  same  age;  in  varicella,  papnlcs,  ve^siclrs,  and  eru-Ht-s  are  all 
present  in  the  same  locality  at  the  -iauie  time.  In  smallpox  the  Icsiotu 
are  nuiltilocuhir  ami  tndy  umhilic-aled;  in  varirclla  they  arc  tnoNtly 
unilocular  and  apjwar  umhilieati-d  ordy  as  lliey  Ix^^ti  to  ilry  in  the 
ccalri'. 

Frognoaif. — 'llic  projy;nosis  is  always  ^^kmI  in  patients  in  onltnary 
health.  Only  in  the  inarasmic,  ill-nnnrisfied,  and  tnlicn-uloits  arc 
Unltiwurd  Mymptr»ms  to  Jr-  expceteil. 

Treatment. —The  vari<*i-lla  patient  is  i-apable  of  transmitting  the 
disease  while  the  crnsts  retuain.  It  i-s  wnnijj;  to  permit  the  exjuKsun-  of 
infants  ami  weakly  children.  Il  is  aUo  wronj^  to  ex|>i>sc  the  childrrn 
of  rather  people  even  to  a  trivial  disca.se.  for  one  <'an  never  know  what 
inconvenience  it  may  pr<Mlu(v.  Hence,  \\\vtv  an-  many  fa.M\s  in  whHi 
isolation  should  U-  cnforctHl  from  the  firjil  ,Hympt4nns  until  the  cnuM* 
have  fallen.  Medicinal  In'alnieiit  is  rarely  reipiirsd.  In  the  more 
»erion.s  cases  .symptoms  slionhl  !>e  treaterl  as  they  arise.  Ilrhinjf  nr 
irritation  of  the  skin  may  Im^  relievcfl  .somewhat  by  a  carUdic  wa.sh  or 
eaniplionitcil  vjLscli]i.  Ix'-siiiris  wiiicli  IwitJinc  trrilat<*il  or  bn>k*-u 
sfmuM  Ih-  ilressi'il  with  a  buKc  acid  or  other  niili)  oinLmcnt  and  uianaged 
with  antiseptic  care. 
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VAOOINIA, 

VnTinia,  or  Cowpox,  is  an  acute,  iitfec-tious  disease  of  the  cow  tliar- 

*t''n/<Hl  f>y  a  vrsicirlar  fnipliuti  itfuni  the  iiiJtkr  and  (eats.  The 
'Wm-  miiy  be  cnmmiink'ateH  Ut  man  by  inoculation  (if  the  lym|>h 
fn)iii  jJiese  vesicles  ami  affonis  protetrtioii,  for  a  variable  ptricHl,  against 

^Uieilier  .^mallfwx  and  coia']>ox  are  the  same  disease  or  are  separate 
'Witirs  is  slill  u  subject  vf  discussion.  The  weij^ht  of  evidence, 
^^T  l*lreves,  favurs  the  view  that  co^vpox  U  variola  modified  by 
"^nstuLsiifin. 

rile  fim  vaccination  on  a  htimaii  subject  wa.-?  performed  by  Edward 

*'*^«iicr  oil  May   H,  17^H>,      II   was  a  mutter  nf   popular  !lioiij^}i  local 

■rvalJou   tliat  persons  who  had  Ix-eii   iritieulftted  bv  eowp**x  rarely 

^Imdwl    smallpox.      Little   James    Pliipps    was    the    first    subject. 

*^  vaeeinatiun  ran  a  typical  course  and  after  several  .sidisequerit  im.stic- 

***^sfMl  trials  the  boy  was  taken  through  a  smal][w*x  hospital  witlnmt 

'c  slightest  liann.    Twu  years  later  Jenner  publislied  his  obstTvatinns 

"'  a  Utile  Unik  of  seventy-five  jtagc.s,  entitlwJ  An  Inquirtj  into  the  Caitte 

"fW  Efftds  vj  the  \  'arioltF  I'accitui',  a  Dispa^f  Discovered  in  Some  of  tke 

nriertt  Countiex  of  KntjUinS,  Particularly  Ohucr^fernhirt',  and  Ktwjrn 

f  the  Xamr  of  Cofrfm^,     Fi\*m  the  publication  of  this  little  book  the 

loption  of   vaecinulion   wits   \CTy   rapid.      The   first   vaccination  id 

Anirrica  was  jK'rfomie^l  in    Ikwton  on  July  8,  1800,  by  Dr.  Benjamin 

^VatcHiniiHe,  Profexsor  of  Physic  at  flarvard.    The  operation  was  iiitro- 

'bier<l  into  the  Southern  States  through  the  personal  efforts  of  'lltoma-s 

'vffi-rsoti,  then    iVsidcnt,   who    fully  understood    the   ravages  of  the 

dlscasf  junong  the  black  popnlation. 

Protective  Power  of  Vaccinalioii, — In  determining  this  question  certain 
hUtiiriciil  and  stiitistical  sUn\y  h  neces.sary.  ^Ve  must  know  what 
sfn«ll[iox  was  U'fiire  vaccination  and  what  it  iias  Ix-en  since.  In  a 
paper  entitled  "A  Ceutnrv  <ff  A'accination,"  publlslit'd  In  AjiH-rrvan 
^irtiirirtfj  DecemlMT  7,  KHII ,  [  conaidert^l  the  .subject  from  many 
^aiHlitoints  ami  ?*nnunariKe<l  a  large  (juantity  of  statistics.  Space  here 
ptnnits  n^ffrence  to  but  a  few  facts. 

A  lnjiidit'd  years  ago  smallpox  was  justly  regarded  as  "the  attila  of 

dt+rav.H,  the  very  sc-ourge  of  GimI,  overrnnning  countries  and  destroying 

P<*|>u!atioTis."     ^\)^Fn  iJenner  fK^rfomied   his   first   vaccination,  it   was 

"-•^u-iini;  one-tenth  of  all  the  deaths  of  the  human  race.     Iterimuilli,  the 

^atW'tmitician,  estimated  that  more  than  flO.i^Od.tXKI  r>f  the  inhabitants 

**^  Euntpi'  died  of  smallpox  dnnrig  the  eighteenth   c-cntury.     Others 

■  liiT  ifie  numl)er  even  higher.     Specific  proof  of  its  fatality  is  i^hown 

":  ^Vpunn'a  vital  statistics  of  Cila-sgow,     In  that  city  between  1783  and 

*^2,  ^\  per  cent,  of  all  death^i  under  ten  years  were  due  to  smallpox. 

^^ifMliinj  of  all  the  deaths  in  Kuro[>e  under  ten  years  were  due  to  the 

•^i'  cause.      Ulien    srna!lp>x   was   introduced    into   Mexico   by    the 

^aftiftfds  in  1520,  :i,50(l,CHX»  died  within  a  few  years.     In  1737,  in 
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IcclarKl,  lS,t>U(}  in  n  |H»pulatiun  nf  o(i,CMJ()  (lied  in  a  sinjfie  year.  U  is 
bcUrviti  that  (>,iKMI,(MIO  North  American  Indian-s  fell  victims  to  its 
raviigt'S. 

Oiif  livindrcH  years  a^po  smnllpnx  was  ttie  nia'ft  wiiii*a|nvaW  di-r 
eiLst*  which  afrcctcd  the  Uuninn  race.  Ttwiny  tnany  physicians  of 
largt*  expfrU'[icc  liavc  m'Vcr  stfn  a  case.  Some  marvellous  jjower  ha.^ 
hco}\  at  work  to  produce  this  change.  Isulatioii  and  improved  Munitation 
ave  valuable  aitb  in  suppre.ssing  llic  disease,  liut  they  cannot  explain 
these  diiuij^'il  eoiidition.s.  In  Sweiicfi  the  death  rate  innn  snia|||M>x 
fur  twetitv-Kvo  years  prt^eeding  vaeeination  |x*r  million  living  wa.s 
2<M'>.  Under  optional  vaeeination  it  fell  to  408*  under  euiupuUory 
vaeeination  to  155,  and  for  ten  yem-s  under  more  ri^id  laws  to  5.  In 
Cicrmaiiy  aft4'r  the  ri^id  hiw  of  1874  the  rate  per  million  fell  irt>m  3()0 
to  15.  and  fnr  len  years  has  avera^d  7.  In  the  Gennan  anny,  in  whi<-h 
the  vaeeinatitin  law  is  nio.st  dioroti^lily  enfon'etl,  then-  has  U-en  but 
one  death  fnim  sinallpiix  since  1874.  The  folUtwin^  figures  an*  gi\Tn 
on  the  antliorily  of  the  Pructttioncr  and  of  Sir  George  Buclianan  for 
the  Sheffield  i-pidemie  of  ISS7-8H: 


Attack  ratfl  pet  lUUO  In  Itv  bon-vaccl bated    . 

*'    "    ■'   opf*  vftfvlnawkl , 

"  "      "      ' iwnct'la&lra] 


tWi  death  rmle.  bl  (Mi 
IS  •■  IJD 


1  In  1300  at  I  he  raodnnted  dJcc) ;  1 1n  U  or  tbe  nnTKCdnaled. 

Clinical  History. — 'Vho  elfnieal  history  of  nonnal  vaecinBtinn  Is  fairiy 
iiniforni.  .\iiy  marked  devialiiin  frtim  the  normal  t-our^e  may  vitiate 
the  value  of  the  msult.  It  is  entirely  rcast)nalile  (o  insi.st  that  in  a 
prot-efiur*'  like  vaccination  certain  rc*iuirfmeiits  should  Ir*  fulfilled. 
A  vaccination  sore  should  pass  through  eertaiiv  well-tlefTne*]  stages. 
If  it  floeii  not  df»  .'^o  it  is  not  an  adec|uate  vaeeination,  and  cannot  be 
expected  to  confer  full  prott^'tiim. 

Inrtthfjtum. — ThetY^  is  usually  some  slight  irrilalioTi  after  \-iu-rinali4in 
which  subsides  eomph-'tel^  and  nothing  may  i>e  apparent  for  two  or 
three  days. 

Eruptmn. — On  the  third  or  fourth  day  after  vaeeination  a  faint 
redne.ss  ap[M*ars  at  the  piiint  of  inmMilation.  This  redties.H  ^adually 
increases  and  a  little  n.'ildish  papule  i.^  formed.  'I'be  ()apiile  gradually 
change*  into  a  vesicle  wliich  on  the  fifth  or  .sixth  dwy  eontain«i  a  lliiii, 
transparent  (liiid.  By  the  eijfhth  day  the  Hiiid  has  l>eeome  yelbwwh 
in  color  and  in  *he  centre  a  little  depressitm  may  he  seen.  About  this 
time  a  circle  of  inHanunntion,  tbe  anx*la^  app^urs  al»ou1  the  vrsielc. 
By  the  tenth  day  tin*  itdhuned  skin  is  tense  and  piiinfid  and  the  vrsiclr 
has  Ijcrome  a  pustule,  By  the  twelfth  *tay  (he  ve.sirk*  Itepn.-*  to  dry, 
and  by  the  fifteenth  day  a  crust  has  fonned  iFigs.  lift.  ]2t)  and  I21J. 
This  crust  is  of  mahopiny  color,  n>u^fn  but  thinner  in  the  eentn*  than 
al  the  edj^es.  It  rarely  falls  l>t*fore  the  i-nd  i>r  the  ddrd  week.  'V\w 
s<'ar  is  al  first  red,  but  Sf>on  fades,  and  has  a  pittc<l  or  streakeij 
ap[>ea  ranee. 

The  following  series  of  lesions  is   necessary  for  satisfatHory  ^'■rci- 
nation^papule,  vesicle,  pustule,  .seab,  and  sear. 
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ConMittiihnni  Sijmptomjt.—in  most  cases  there  i.s  a  period  of  fevcri-sli- 

ess»  fretfiihics-s.  aiitl  umUisc.    This  usually  begins  on  the  fourth  or 

fifth  day,  but  may  l>egiii  as  early  as  the  third  or  as  late  as  the  t'ighlli 
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or  tenth  iJjiy.    Tl»'  tcniprrattiiv  usually  rises  to  100°  or  101^  F 

lilt'  roiiduidti  conlimifs  for  thnM- itrfounlays.  TlicIyni|ilmo(l<*» 
axilla  ur  ^rtiin  Are  sointitinies  slightly  t'lilargftl  and  muy  be  pi 
In  otlier  ta.se.s  tUv  symptums  are  mare  (letitlnl.  Thf  fever  ia  ^ 
sonieliines  n-arhin^^  10:j°  i>r  invn  104°  R,  is  iiitcmiitton!  in  typ 
i-OMtimies  for  four  or  five  iJays.  lu  rare  vases  ati  evrii  lutm'  sewi 
is  .seen.     In  balMe.i  the  fever  ami  jiffiit-ral  symptoms  ar«^  often  a 

ihfn:  iK-'injif  simply  a  day  nr  ■ 
ii'i,  ]:i  disromfartorlosstif  ap|wlite, 

luoilcrri  iiii'ltKHls  of  vactinati 
^euvra]  s^nuptonis  iv<-  wrll  j 
Idial  son*  ai\'  usually  U^'s  n 
tfiaii  they  furmerlv  were. 

IrrejrulV  Vaccinttian.  Local 
oirotis. — The  loeal  sore  mm 
|Trt'utly  from  that  jtist  (le.seril*' 
Jar^'t'  n\u\  angry  sun*  is  soni 
sfcn,  hut  it  confers  no  ^reat 
riiimity  than  iloes  une  of  numu 
On  ihf  other  exfrenie  a  very 
sure LS  not  unct)niinnn  with  jjlyi 
lymph.  The  siKf,  Iuiwe\'er, 
not  invalidate  [he  result,  if  it 
through  (he  various  stag's  in  | 
cjnler.  The  value  of  a  vaon 
shouM  Uv  doiitttetl  if  it  prtif 
al>r]i>nr]ally  fast,  h<i  that  a  c 
formed  at  the  end  *>f  a  wff 
should  also  l>e  dotihtal  if  th 
tents  tif  the  ve.'tiete  is  hhMKi 
the  m>re  diseharges  pus,  'l>nuraatisiti  afler  the  seventh  day  m, 
render  the  vaeeiuiition  valueleji.s,  hut  it  ih  wise  to  make  a  seeonij 
A  sore  after  a  vaeei nation  is  not  in  it-se|f  a  jjuarantei*  I  hat  imt 
has  been  conferred.  It  .shouhl  pass  through  the  five  stapes  in  d 
order.  Any  uuirked  variation  from  ihe  normal  eourse  easts  sua 
U|»ri  tht^  adeipiaey  of  the  vareination. 

A  eonditiou  kinjwn  as  (he  "  ra^splMrry  exereseenee"  sometimes 
the  plaee  of  the  orflinary  vaecination  sore.  It  rises  out  of  the  ii 
skin  and  Is  u-sually  of  n  dark-n'd  eolor  and  of  slightly  hibuhitni  a| 
anee.  It  is  not  sore  and  i)i>es  noi  ihscharjie  [hjs.  It  nsuHlly  dLsa| 
after  two  weeks,  but  (KViLsionidly  p'rsists  fur  -several  iuouiIlh. 
Kup|KJsed  to  lje  ihie  U*  weak  virus,  or  to  vims  etaitnitiirtj;  siimr  pan 
form  of  haeterium.     It  d*»es  not  confer  immunity. 

As  a  nile,  the  vaeeinntion  sore  Is  the  fJiilv  It^ion  which  fKfur*  i 
skin,  but  sometime.'*  s*Tomlarv  pnsUih'^  aj>|wnr  aUmt  (he  primar 
I.es.4  fre{|uently  a  generabzed  eNipti*n!  oeeurs  and  ihe  child  in 
netuMlly  ill.  This  is  Stjmetirnes  pnsliihir  and  R'seiuble^  miiji 
At  otlier  times  the  eruption  eonsist-s  of  du:ikyf  mottled  jwtc 
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P08e-<»lored  eniption  which  continues  for  two  or  three  days  and  is 
followed  by  slight  desquamation.  I  once  saw  a  case  in  which  a  pro- 
fuse eruption  on  the  trunk  and  neck  appearing  eight  days  after  vaccina- 
tion consisted  of  large,  oval  blotches  of  deep-R*d  color,  surrounded 
by  a  lighter  areola  which  shaded  off  into  normal  skin.  Secondary 
pustules  are  not  infrequently  caused  by  ino<*ulation  by  the  finger-nails 
from  the  primary  sore. 

Constituiional  Variations.^A  vaccination  may  be  efficient  even  with- 
out the  constitutional  symptoms.  This  is  not  uncommon  in  infants. 
The  character  of  the  sore,  not  the  general  symptoms,  should  be  the 
guide.  On  the  other  hand,  severe  symptoms  may  occur  without  modify- 
ing the  result. 

Oomplicatioiis. — The  various  complications  of  vaccinia  and  the  time 

of  their  occurrence  are  thus  classified  by  Acland:     During  the  first 

three  days,  erythema,  urticaria,  vesicular  anrl  bullous  eruptions,  invac- 

einated  erysipelas.    After  the  third  day  and  until  after  the  |XK'k  reaches 

maturity,  urticaria,  lichen  urticatus,  erythema  multiforme,  accidental 

eiysipelas.     About   the  eml   of   the   first   week,   generalized   viiccinia, 

impetigo,    vaccinal    ulceration,    glandular    abscess,    septic    infection, 

gangrene.     After  the  involution  of  the  pocks,  invaccinated  fliseases. 

Cellulitis  is  the  most  common  complication.  It  is  due  to  bacterial 
infection  and  may  l>e  the  result  of  infected  virus,  carelessness  in  perform- 
ing the  operation,  or  to  later  infection.  In  mild  cases  there  is  simply 
"^ore  intense  inflammation  in  the  areola  than  is  normal.  In  a  more 
^vere  type  pus  forms  under  the  scab  and  about  the  sore  and  the  areola 
■^  of  unusual  size.  In  still  more  severe  cilscs  an  excavated  ulcer  may 
***^  found,  which  is  extremely  stubborn  and  difficult  to  heal.  These  sores 
^***»netimes  last  two  months.  More  or  less  enlargement  of  the  adjacent 
■y^nph  nodes  is  likely  to  follow  and  suppuration  may  occur  in  them, 
•>ut  this  is  very  rare.  While  cellulitis  due  to  infection  by  pyogenic 
bacteria  is  common,  erysipelas  is  not  often  seen.  It  is  a  very  jjossible 
*^^tnplication,  however, 

^lost  of  the  arguments  against  vaccination  date  back  to  the  time 
^f  Birch  and  Rogers,  in  ltS05,  and  are  based  to  a  considerable  extent 
^ipon  an  experience  when  arm-to-arm  vaccination  was  practised.      By 
«iat  method  blood  diseases  were  occasionally  transmitted.    The  l)ovine 
^pecies  from  which  all  vaccine  lymph  useil  in  this  country  is  now  obtained 
^**  not  susceptible  to  syphilis  and  that  disease  is  never  transmitted  by 
vaccination  with  bovine  lymph.      Syphilis  is  a  peculiar  disease  in  its 
manifestations.     Infants  affected  with  syphilis  are  very  frequently  born 
apparently  healthy,  anrl  the  first  signs  usually  show  themselves  <hiring 
thethiwl  or  fourth  weeks.    Many  cautious  physicians,  then»fore,  refuse 
to  vaccinate  a  child  before  the  end  of  the  sixth  week.    The  disease  has 
niany  times  l>een  chai7]:ed  to  vaccination  and  physicians  have  received 
undeserved  censure,  when  it  was  in  fact  the  disease  was  inherited.  Tuber- 
culosis is  not  transmissible  by  modern  vaciine  lymph.    AelHtid  thinks  it 
doubtful  whether  it  has  ever  been  so  transmitted.   It  is  extremely  doubt- 
ful whether  the  tubercle  bacilli  ever  appear  in  the  lympli  even  in  animals 


siitTeriii^from  (he  disease.  To^uanl  ngainst  iiiiy?^ueh  rlianrf ,  hoti'pTer, 
llu'  li'a*li[ig  mukerj*  exauiiiie  |x»*liiiort(.'ni  evei^"  calf  fn>iii  wliirh  Ivniph 
hua  been  taken.  If  any  evitlenee  is  fuuiul  of  lulx-ivulo^is  or  anv  other 
clisea-se,  the  lymph  from  that  animal  is  rejeelwl.  A  few  (jrent  fmn'< 
make  luueli  of  the  lymph  now  used  in  this  eountrv,  and  eould  not  a^ttT<\ 
ti»  have  accMcnts  happt*ii  from  the  use  of  their  pro<hieLs.  U  \s  mMin*-^- 
tionahly  true  that  tetanus  has  lx?cn  eoiiveye*!  by  vaeeiiie  lymph.  In 
1901  several  cases  oceurred  in  the  United  States  and  two-thirds  of  them 
were  traced  to  l\Tnph  proetired  from  one  s<mree.  This  ex|>erirri(x* 
suggests  the  iniportanee  of  ^>veriitneiit  .si]j>ervisi4*n  over  the  priHliu'lioii 
of  vaeeine  lymph.  There  is  no  lUitlientie  cose  on  rworri  in  whieh  fuiKvr 
ha-s  resultinJ  from  vaecinatiuii.  The  tendency  uf  certain  dbieasrs  to  Ur 
dormant  and  appear  at  certain  limes  or  to  be  waked  into  aelivily  U\ 
slight  excitirifi;  causes  i.s  to  Ik'  eonsiden*d  in  studying  the  supposed 
ei>mplication  of  vaccination.  This  is  notably  true  of  tulH-n-ulmi*, 
syphilis,  and  ecjsema. 

Technique. — The  outer  aspect  of  the  left  arm  at  the  iDserti<»n  of  the 
deltoid  and  the  outer  aspect  of  the  left  leg,  one-third  of  t}ie  way  fnwn 
the  knee  tu  the  hip,  are  the  point.s  usually  seleet«!  for  vnecinutiun.  A 
site  over  a  l>ohe  like  the  shin  or  a  sf><>t  o^■er  a  tendon  should  nevtT  l»e 
selected.  In  yoiin>;  children  the  leg  is  most  readily  reacbtnl  and  can 
be  most  ea.sily  care*l  for.  In  older  children  the  arm  can  l>e  mast  eiisily 
protcHTted  from  dirt.  It  should  be  selectett  for  children  who  will  not 
be  elosely  eared  for. 

Vaccination  is  a  .surgical  operation  and  should  be  done  with  sufxical 
cleanliness  anil  care.     The  skin  should  l)e  washet!  witli  warm  soap  and 
water  or  with  alcohoL    Other  antiseptics  should  not  be  uscfl,  for  if  ihey™^ 
are  not  thoroughly  removtHl  they  may  harden  the  skin  ami  neutraliz 
the  vaeeine  viriLS.     The  l>est  instrument  is  a  common  cambric  neeiU 
and  a  fresh  one  should  be  useil  for  each  patient.    The  ncciHe  shouUI 
steriliKe<!  by  lulling  or  heating  in  an  alcohol  flatne  just  iM'ffire  ti>injr^ 
The  skin  is  put  slightly  on  the  stretch  and  with  the  point  of  the  neoUdj 
four  or  five  arratchis  a  quarter  of    an    inch    long  are  miuhv     'Vheyt^^- 
shoulfl  not  be  deep  enough  to  *1raw  blood,  but  no  harm  U  rlone  if  a  tr 
niinulc  points  of  bIo<Kl  appear.    These  are  crossed  by  ittbcr  serak 
nf»t  niailc  too  close  toother.     The  vinis   Ls  then   dr<tppcd  on  to  ihi-^ 
area  and  well  rublx^l  in  with  the  blunt  end  of  the  nee<lle.      Il  is  their 
allowed  to  dry  before  it  is  coverwl.  which  often  re<pnres  twenty  minuti'^J 
A  metliofl  of  vaccinating  much  in  vogue  of  late  consist'^  in  .^craping  i^fl" 
the  surface  layers  of  the  skin  until  a  pink^  oozing  spot  is  obtuini'il  withuuf 
actual  bleeding.     The  vaif-ine  virus  is  well  rubbed  in  and  hIIowwJ  tJ, 
ilry.     I  useil  this  niethoil  in  some  2(K)  cases,  but  found  dial   t  sei-imt 
more  certain  results  by  the  older  methwl  of  .*irarifving. 

After  Cnre. — The  wound  shouhl  be  coveretl  with  an  aseptic  banda^i^^ 
nii*\  should  be  kept  covered  iis  nnv  other  surgical  wound   wouUI  hr- 
Were  this  principle  univcrsallv  carried  out  a  great  source  of  ImuM*' 
after  vaccination   wouhi  Ik*  eliniinaleib     Si'rions  sores  are  caatt'd  by 
esctraneous  germs.    Their  intrtHluction  may  result  from  lack  of  cure  in 


VACCIMA  551 

performing  the  operation,  but  more  often  from  improper  care  or  injury 
after  it  has  been  performed.  Infection  in  older  children  is  more  common 
when  vaccination  is  done  on  the  leg,  because  it  is  more  apt  to  be  infected 
with  dust.  liittle  girb  who  are  vaccinated  on  the  lej;  and  are  then 
allowed  to  run  about  with  the  sore  unprotected  are  particularly  liable 
to  develop  complications.  Such  complications  may  l>e  prevented  by  a 
protective  dressing.  A  heavy  surgical  dressing  is  not  advisable,  a.s 
it  sweats  and  softens  the  scab.  Shields  are  more  apt  to  cause  trouble 
than  to  prevent  it.  This  is  particularly  true  of  those  that  are  covered 
or  have  hard  edges.  Talcum  powder  should  be  freely  used,  particularly 
if  the  sore  is  moLst.  A  light  gauze  bandage  which  is  changed  frequently 
is  the  best  dressing  when  it  does  not  stick  in  the  sore.  When  there  is 
considerable  soreness  or  the  dressing  sticks,  a  light  wire  shield  or  a 
perforated  felt  shield  of  large  size  is  admissible  and  often  gives  much 
comfort.  It  should  be  changed  or  cleansed  frequently.  A  few  turns 
of  light  gauze  bandage  should  be  placed  over  it. 

If  the  wound  becomes  infected  and  purulent  it  should  be  cleanecl  out 
like  any  other  wound  and  dressed  surgically.  Poultices  and  oily  ap- 
plications should  not  be  used  after  vaccination.  In  fact,  as  long  as  the 
wound  is  pursuing  a  normal  course  no  application  should  be  made  to 
it.  Protection  is  all  that  it  requires.  If  it  becomes  too  moist  or  oozes 
serum,  it  may  be  dusted  w*ith  bismuth  subgaliate,  aristol,  or  some 
simple  dusting  powder. 

Selection  of  Lymph. — Bovine  lymph  is  now  used  almost  wholly  in 
this  country  and  should  be  employed  exclusively.  When  the  operation 
is  properly  perfonned,  the  danger  of  conveying  disease  is  completely 
removed,  which  is  not  true  of  humanized  virus.  (Ilycerinated  lymph 
should  be  selected  as  the  most  perfect  product  yet  devised.  Saprophytic 
germs  cannot  live  in  glycerin  in  hermetically  sealed  tubes.  Wlien 
properly  prepared  such  lymph  is  sterile  and  cannot  be  contaminated 
in  handling,  as  so  often  hapj^ens  with  <|uill  and  ivory  |)oints. 

Time  for  Vaccination. — Although  young  infants  bear  vaccination  well, 
as  a  rule,  for  reasons  already  referred  to,  it  is  unwise  to  vaccinate  during 
the  first  or  even  the  second  month.  In  well-nourished  healthy  infants 
the  third  month  is  the  best  time  for  vaccination.  They  arv  usually  less 
ill  than  when  they  are  older,  anfl  complications  are  less  liable  to  occur 
than  during  the  first  weeks.  In  delicate  children  it  is  well  to  wait  until 
the  nutrition  is  fully  established  and  the  general  condition  a-ssured. 
It  is  unwise,  unless  smallpox  is  prevalent,  to  vaccinate  when  the  child 
is  acutely  ill  or  is  suffering  from  any  active  disea.se  of  the  skin  or  lymph- 
atics, particularly  eczema  or  urticaria. 

Revaccmation. — In  considering  this  su!)ject,  it  is  wise  to  <leterniine 
first  jast  what  is  to  be  expecte<l  from  vaccination.  For  this  ])urpose 
we  cannot  do  better  than  quote  the  words  of  .Tenner,  whose  claims  for 
vaccination,  though  always  positive,  were  judicious  and  by  no  means 
extravagant.  His  own  words  were:  "Duly  and  efficiently  |X'rforme<l, 
it  will  protect  the  constitution  from  subsequent  attacks  of  smallpox  as 
much  OS  that  disease  itself  will.    I  never  expected  that  it  would  do  more, 
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and  it  will  not,  I  iK-lieve,  do  k'ss,"  It  i.s  well  known  ihfit  ^nmllfMix  w 
soinotiines  repeutnl  in  thf  same  subjwt.  that  is.  that  imniiiiilty  is  not 
always  lifelong.  No  fom|.K_*(ui it  iiutlu>rity  t'luims  that  thr  inininnilv 
confiTfcM]  by  vaccination  h  always  lifclfitig.  In  many  ca-srs  it  Ls  of 
limited  tluniiion,  iM-inf*  soim-tinu's  us  short  as  .^ix  or  seven  years.  In 
a  few  eases  one  vueeination  seems  to  utTorii  liffloii^  initiiitnity,  ami  in 
mtjsl  CR'^'s  two  snecessfid  vaccinjitions  are  siiHicient. 

RxjK^ricnee  nf  iiion.'  than  a  eenhiry  hits  ^strcii^dirm't]  arwi  <-nnfirmed 
the  teachings  of  -leniier.  Stjjiie  of  the  lessons  tuiighl  hv  this  cxptTienee 
mav  he  suniinaiized  iv<  follow.s:  1.  The  first  lesson  c-aniiol  Ik-  iMlttr 
.stated  than  in  the  worjU  of  the  Berlin  Hoard  of  Health:  "Vju-eination 
in  infanry,  renewt-d  at  the  end  of  t'hitdhiwtd,  rt-nders  an  indi\'iihm) 
praetkrtlly  its  safe  from  di^ath  from  smu)l|Mi.\  ha  if  ihe  diseitsc  Inul  U-on 
survived  in  ehildhoixj  and  almost  as  safe  fnmi  attack."  2.  The  durwlion 
of  the  immunity  ronferrefl  liy  vaeeination  ts  variahlc.  In  many  indi- 
vidnal.s  va4--('i]intion  in  infaney  atid  revaeehiation  in  eliildho4Hl  i.s  >ntlieit*nt 
U>r  life  prot*H^'tion.  In  a  limited  numhtM*  itmnunity  is  lost  in  fjvr  or  six 
years. 

It  is  never  povssible  to  know  with  certainty  to  which  i-litss  un 
individual  lK*Ionjp^.  In  the  fnce  of  an  t'pidemic,  therefore,  xncciniitiun 
of  all  persons  who  have  not  l)wn  vareinnted  within  five  or  six  yvatm 
is  giving  what  the  lawyers  raU  tlie  l>enefit  of  a  reitsonahlf  donht.  ICv<tt 
one  who  has  been  vaeeinnteil  in  infancy  and  f'lnldh<M»<i  shtmltt  Iw 
vaccinated  not  les.s  than  oikc  in  adiill  life.  3.  The  iininuniiy  ronfrrrr*! 
by  vaccination  is  iii  dircr-t  projM>rtion  lo  the  t(ior<»n(jhne:^s  witb  wbich 
It  is  performed,  and  this  is  shown  with  roiiMiltTablc  iw'i-orarv  hv  ibc 
character  and  numlMT  of  the  resnlling  .scars.  4.  Viwrination  in  infam-y 
alone  is  not  sufHeient  to  prevent  smallpox  among  the  adult  popntution. 

SMALLPOX. 


Smallpox  or  Variola  is  an  acute,  infectious^  and  very  corita;;ic>ns  disriisr 
marked  liy  a  pu-itnlar  tTiiplion  and  a  ffvrr  whirh  htst-s  for  thrct*  or  four 
days  anil  is  follosvetl  by  a  secondary  or  suppurativa  fever  on  llw  ri|^lh 
or  ninth  day.  It  is  one  of  the  most  virulent  of  the  eonta^ioud  disca^-s, 
and  those  who  are  cxposetJ,  if  improtected  by  vaccination,  are  almost 
invariably  ottacktHi.  Smallpox  has  appeared  in  nrarly  everv  eonnlr\- 
of  the  i^lobe  and  is  of  very  ancient  date.  Tlie  '*preat  pla^te"  de-MTiUnl 
by  (ialcri  wo-s  prftbably  snia!l[>ox.  Fiirlber  farLs  reganlinj;  ihe  dwease 
will  be  found  in  the  s^rlion  on  Vaccination. 

Etiology.  Exciiing  Cause, — Until  yer\  recently  it  was  nec«warv  lo 
write  nf  smallpox  as  of  the  other  i-rnptivr  fevrrs,  that  the  micro-orjfanlsm 
wa.s  unknown.  It  now  si.Tms  proliablr  that  x\iv  exciting  micro-oi^ntsm 
of  the  disea-sc  has  Ik^cu  tiisrovervd.  (\Mmcihnan  has  rf'portwl  the 
discovery  of  intrucellnlar  and  intranndenr  bixlies  in  the  lesions  ol 
smallpox  which  are  probably  the  specific  cause  of  the  discHAr.  Tliwe 
bodies  are  protozoa,  the  njtonjvtc.f  ivirwltr  ((ruandcM),    In  a  more  tvvealt 
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ramirarniratlon  {The  Journal  of  Medit-al  Research,  Fehruarj',  1904) 
louiitiliuad  ant!  a  ha-lf-ilozen  cnllahorutors  present  evidence  which 
sTiav  rin-unfirm  ttit*  lielief  that  this  is  in  fad  the  inicro-organij^ni  of 
jiuallpo\.  Hb>  4-onclusioiis  are  suiiimtil  up  in  the  following  wortis: 
"Intiircttrly  stuj^  of  the  speeific  lesions  uf  the  skin  ami  nuieou^  mem- 
bniiHs  in  smallpox,  lxK^i<•^4  are  found  which  vary  in  form,  stpuc-tuw, 
m\y\a\  Wr  rogurd  those  b^.KJies  ns  the  para-sitrs  eausin^  thi*  disease, 
'IVv  ot-cur  within  the  epithelial  cells,  within  the  nueiei,  jiml  free, 
IV  foruis  witliin  the  nuek'i  arc  subset|ucnt  to  those  which  de^'elop 
within  the  cytoplasm.  They  are  present  in  the  greatest  number  in 
Wfs  of  the  p*e;ite.st  severity  antl  rapidity,  of  eouiv-e.  They  do  not 
iwijrjLs  isolate)!  striietiires,  Init  one  fonn  fullowN  aciother  by  f^raduid 
trjiisitiorw,  forminiiC  a  cycle  which  correspomis  with  the  cj'rie  of  living 
liiinp. 

"In  tlie  iliffirent  eases  the  same  forms  are  found  at  the  same 
ppriwl  of  the  disease.  The  IkmIips  inerejusc  nipidly  in  the  lesions,  anrl 
llif  k.^ioiw  iner«~a'^e  in  exicnt  !>y  eontiiuioiis  inffrtiim  of  adjoining 
[*pill»dial  <-ells.  The  sunie  forms  are  fotind  in  corresponding  sitnattoii.s 
'n  ihp  lesiotLS  of  different  ca-se-s." 

It  is  impossible  to  cultivate  the  parasite  in  artifieial  media  and  Kffch's 
pfwtdales  eanuftt,  therefore,  be  wholly  ftdfilled.  Inundatiun  experi- 
'*'*iit*  in  ap^  are  ven'  conclusive,  for  tlio.se  animals  are  ^sn'sceptilile  to 
l^ith  vaccinia  and  smallpox.  The  work  of  investigation  is  still  l)eing 
[*'^'*linj,  and  further  results  may  be  expecte*!  in  the  near  futui^f, 

i^redhfMwntf  Caivten. — ^It  will  surprise  many  to  know  that  in  former 

wnjcs  smallpox  wa.s  essentially  a  disease  uf  chiUlhood.  over  8*)  per  cent. 

^'f  a]i  vxM*^  4H"cnrrin^  in  ehildivn  under  fiv<'  years.     As  vaccination  w 

*"Wir  chiefly  in  infancy  and  childhood,  it  is  a  stronfj  proof  of  its  efficacy 

I'lini  the  occurrence  of  tlie  disease  has  Keen  tratisferred  from  infancy 

I'o  wluk  life,  wiien  immunity  has  l>een  exhausted.     Susceptibility  is 

r^iiKftl  universal,   there  beinfj   but   few   cases   on   reconl   of  complete 

l^ustvptibility.    I'nvaccinated  infants  and  youn^  eliiklren  are  particu- 

'Husceptilile,  but  otherwise  age  and  sex  do  nut  infinenee  its  trans- 

on.    Smallpox  is  most  prevalent  during  cold  weather.     Extensive 

I^HiIemics  are  not  common  during  the  summer. 

[     Aoiircf  of  ////rT^'oH.— ^Smallpox  is  dire<-tly  contagions  and  may  be 

'fansmitted  Ivv  iriterrnedian'  infection.     The  etmtagiimi  resides  in  the 

I  **Xnii|ati#t|Ls  from  the  lungs  and  skin,  in  various  siecretions  and  excre- 

^'*^\\  and  in   the  pustules   an4l  dried   crusts.     Tlie  crusts  dried   anrl 

|«iivrTiml   into  flust  may  transmit  the  disease  through  clothing  and 

»JitI(iiti^  to  great  ilistances  anfl  render  it  almost  impossible  to  completely 

''Wnfwt  a  T^iek-riMun.      The  poison  of  .small|M>x  is,  in  fact,  the  mast 

^eiis(.j„fjjj  ^mj  j>frsi>lent  of  all  the  infectious  disea.ses.     There  is  eon- 

'*'Jfral)lp  evidenet*  lo  show  that  aerial  transmissioii  is  possible  through 

'^Niiwof  a  fjuarter  of  a  mile  and  perhaps  more. 

Pfriftd  itj  Incubation. — The  most  common  period  is  twelve  days,  the 
*flrt!uus  bring  eight  to  sixteen  days,  though  Osier  asserts  that  there 
**" authentic  cases  of  twenty  days'  uicubation  period. 
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Period  of  Coniagiousn^-ss. ^^niSiWpox.  la  (>rt»bnl)]v  fontagioiis  from 
llii'  Hr^t  syn)[itoms,  uikI  it  vertaiiily  fontinues  so  until  tho  lust  rni.Ht  lias 
fwlk'n  iiim]  n]l  ]nirtfk>nt  .scfTt'tit.iji.s  bnve  ci'iLsctl.  'I'lir  ]>tTii)tl  nf  Ksuliitttin 
villi  rjirrly  Iw  nun  It*  Ifss  than  six  weeks. 

Clinical  Types. — STn!i]l|n>x  present^  tliree  types:  the  onlinnrv  (y(>e 
(variola  vtra).  wliicli  may  he  tliacrete  or  eoiiHuent;  the  hcmorrUa^r 
type;  vurinloitl. 

Ordinarff  Tifpr. — This  type  runs  its  emirse  in  fourstitges:  itnftsion, 
erupttim,  (h'sicealidii,  un<l  ile-stpiamHtion. 

in  children  ifie  onset  i.s  fre^jiM^ntly  ninrked  hy  a  ronviilsinn  ziml  lh<*re 
may  In'  sevofal  ilurin^  the  fir^t  twenty-four  htiiirs.  In  older  palicnti 
a  chill  is  thp  first  .symptoni.  Vomiting  occurs  early  nn<l  may  Iw  nuiny 
tinne.s  repeated.  It  i-s  ueeonipaciied  by  friHital  ucid  luinliar  pain.  'ITic 
tempenUure  n.se.s  rapidly  and  tiuty  n,*aeli  104°  F.  on  tlie  first  4|iiy.  The 
headuehe  Jinil  liackjiehe  are  more  intense  than  in  any  other  infertioilS 
riisease.  On  the  foiirtli  day  jtnd  often  earlier  h  macular  enjplion  app**aw 
nn  the  foreheat!  atw!  soon  becomes  papular.  On  the  sixtii  day  thr 
papute-s  chanj^  itito  vehicles  filK"^!  with  a  ek^ar  flui<!.  (.)n  the  eijjhth  <lay 
the  vesicles  chanj^t^  to  pustules  and  an  ai\i>la  forms.  The  ptistidrs 
mature  |)y  the  tenth  ilay  and  soon  rn]>tun*,  l>ei;in  fn  (Iry  hikI  form  <'ni'iL**. 
Desiccation  g'ocs  on  during  the  third  wei-k  juhI  dcsnuamalion  liegiiw. 
The  crusts  aometime-s  fall  rapidly^  but  in  other  cast^  two  weeks  are 
ref|uire(i  to  ctiinplete  this  staj^* 

A.S  the  I'lLsh  be^ns  to  appear  the  temperature  liepiis  to  fail,  but  docs 
not  usually  reach  normal.  The  patient  fet^a  U-tter  and  all  the  .^iymploms 
abate.  As  the  pustular  sta^re  bogins  the  tein|)erature  rises  as  high  and 
often  hijther  than  dul  the  primary  fever.  The  symptoms  return  atmI 
there  i.s  ^n'at  pain,  particnlarly  in  the  face,  which  i-*  swollen  *o  m5  Io 
l>e  unrectjgnizable.  In  the  4h>crete  type  the  secondar\*  fever  often 
begins  to  sidwide  on  the  second  day  and  reaches  normul  nfter  ten  clay^ 
In  the  confluent  form  there  Ls  often  little  or  no  reraissiofi  after  the 
priniarj'  fever,  but  remission  may  occur  ^ven  in  severe  ea.<*c*,  Thr 
fi'ver  ran^\'^  idMi\r  10-1°  F.  and  may  pei^ist  ihnm^h  tlie  ihinl  wrvk. 
At  the  heijght  of  the  pustular  stage  the  patient  prejietiLs  a  pictiur  not 
eqnallwl  in  any  other  diseiuse.  Tht*  face  is  a  mass  of  pititiiles  mnd  if 
free  an-as  an*  h'ft  they  are  infianied  an*l  edemalons,  [n  fatal  csmb 
ileatfi  iM-eut>  alHiiit  the  twelfth  day.  tn  otiier  vwiv&  the  jIL^m^v  sulmdCB 
slowly,  rarely  hy  crLiis.  The  M-mptotn^  i^adually  amdiotmlr  and 
vali-^ifnee  is  estahlishwl  durinp  the  fourth  wi-ek. 

li rtHorrhitffir  Tiff*f^ — Thi-s  type  U  not  n>mTnon  in  rhalilrm.  It  occun 
in  three  f^inrts.  In  the  first  slight  hemnrrhaprs  occur  in  the  vfviclcs, 
whit-ti  fre<|nently  nitort  and  the  dLsea<^  usually  mn^  n  miM  am)  ?ttKMt 
course.  In  the  s«ff>nil  hcniorrho^-s  occur  in  the  piLstulrs.  The 
is  severe  ami  death  ixH-n?s,  tv*  a  rule,  Ijetweeu  the  s*VfnlJ»  anct  lUDth  daj 
Bleedinj;  from  the  niueou.>«  surfaces  may  al.so  occur.  In  ihr  third  form, 
the  so-calle*l  purpura  i-anWrwa,  a  hyperemic  eruption  appran  VAriv, 
often  on  the  stxiiml  or  thinl  thiy,  anil  frtMptrntJy  limuDn  uuuuiilia|pr. 
Kcchymosesi  appear  under  the  .skin  atid  eoajunctivir,  the  fiacr  »  svoll^ 


PfHod  of  Contaffiott»nejfi. — Stnallpox  is  pjithaHly  (-ontairioas  frntr^*^ 
tl»'  first  sympUmuM,  and  it  certainty  c-cmtinues  sn  uiilll  I  lit*  IilsI  i-nisl  hiL-^-^^^ 
fallfu  and  wll  purulent  sfc-ivtious  have  t'ctuicd.  Tlu-  |K'rio(l  of  inoUlioi --^ 
ran  nirt'ly  U'  inmif  tess  than  six  Wfi-ks. 

OUnicat  Types. — SinaIt|>ox  presents  (hive  types:  the  onliiiarj'  tyii^^B 
(variola  vera),  wiiifli  iiuiv  Ix'  tli.sfrete  or  conflijeiH;  the  Ju*morrh»^<i^«r 
type;  varioloiiL 

Ordhiart/  Ti^pt: — This  (ype  runs  its  ronrse  in  four  staples:  i«\asior^fc. 
eruption,  ^iesiceatiejn,  and  Hrsiiuaniation. 

In  t hihlRTi  thi^  onsit  i.s  freijunilly  niarked  hy  a  convulsion  ami  tltr't"^* 
muy  he  si^veraj  fhiritij''  the  first  Iwenlv-four  hours.     In  olMer  paticu'^-'* 
a  ehill  is  th('  first  symptom.     \'t>niitin^  m-eurs  early  and  may  Ih'  mat^  J^ 
times  repeatefl.     It  is  accompanied  by  frontal  and  lumbar  pain.    'I'V** 
temperature  rises  rapidly  ami  may  p^-aeh  104°  F.  on  the  fir>?t  day.     'l'%»«' 
headaehe  and  backaehe  are  niupt*  inleivse  than  iu  any  olher  irifri*tit>**^ 
riii^ease.    On  the  foniih  day  atid  offrn  earlier  a  inaeidar  trtiption  nptu*!*-'^ 
on   the  forehead  and  soon   becomes  papular.     On  the  Mxth  day    tl**^ 
papule-s  change  into  vesicles  fillc*!  with  a  clear  fluid.    On  the  etfj^hlh  <l»"-y 
tlie  vesicles  ehan<re  to   pustules  and  an   areola  fortii??.     The  pustijl^^ 
mature  hv  the  tenth  <lay  and  >;o4>n  ruplnre,  bej^n  to  dry  and  form  eru>*-*^' 
Desiccation  pain's  4H1  ihirin^;  the  thinl  week  am!  de.s<|uiinmlion  ll>eji^  •"■^* 
The  crusts  sometimes  fall  rapidly^  l)Ut  in  other  ca-st*  two  wt^ks  ^*-  ** 
reftuircd  to  complete  this  stage. 

A.S  the  rash  l>e^ns  tu  appear  the  temperature  be^us  to  fall,  but  d< 
not  usualiy  reach  normal.    The  patient  Feels  iM'tter  and  all  theM'mpto^^ —      . 
abate.     .\s  the  pustular  stage  be^ns  the  teni|>erHtnrp  rises  ns  high  a.*"^^**^ 
often  higher  than  diil  the  primary  fever.     The  ?yniptonts  return  jl  * 
there  is  great  pain,  particularly  in  the  face,  which  is  swollen  so  a.s 
be   unrecognizublc.      In    the  discrete   type   the  secondarv'   fever  oft  ^ 
liegiiLs  to  subside  on  the  second  day  and  reaches  normal  after  ten  daj* 
In  the  confluent  form  there  Ls  often  little  nr  no  remission   after  t 
[jrimary  fever,  but  remission  may  occur  even  in  srvere  cases, 
fever  ranges  above  104°  F.  and  may  persist  through  the  third  wee-^ 
At  the  height  of  the  pustular  stage  the  patient  presenL-i  a  picture  u 
equaller]  in  any  other  disease.     The  face  is  a  mass  of  pustules  and 
frer  arenas  are  left  they  are  inflamed  and  cdetiiatiuis.       In  fatal  ntv 
death  occurs  alwul  the  twelfth  day.     In  other  cases  the  disease  siibsidi 
slowly^  rarely  by  crisis.    The  symptoms  gradually  ameliorate  and  cob 
valescence  is  established  during  the  fourth  wi'ek- 

Ifrmorrhaffir  Tijpe. — This  ty[>e  is  not  foimnon  in  children.  Il  oeent 
in  three  forms.  In  the  first  slight  hemorrhages  fM'cur  in  the  vesirU" 
which  fRt|uently  alnirt  and  tJie  disease  usually  runs  a  mild  and  shor 
course.  In  the  seeonil  hemorrhages  occur  in  the  pustules.  The  di>^*iL«i 
is  severe  ami  death  o<vurs.  as  a  rule,  In'tween  the  sevt-nih  and  ninth  ila>> 
lileeiling  from  the  mucous  surfaces  may  also  occur.  In  the  thinl  fiinu 
the  so-<'!illed  purpura  rarioIo,m,  a  hyperemie  eruption  ap^M*;jrs  e«rly 
often  on  the  second  or  third  rlay,  and  fretpiently  iH^cnmes  ncmorrhagk'- 
Ke<*hyhio«es  appear  under  the  skin  and  conjunclivte,  the  face  Is  ."twolkfia 


lallpox  in  the  Lole  Pustular  and  Desiccative  Stage.  Arms 
hands  show  secondary  umbilieation  due  lo  rupture  and 
?al  collapse  of  pustules.    (.Welch  and  SchambergO 
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and  hemorrhages  occur  from  the  mucous  surfaces.  Death  occurs  early, 
often  before  the  appearance  of  the  variolar  eruption.  It  Ls  to  this  fonn 
of  the  disease  to  which  the  name  of  V>lack  smallpox  hius  been  given. 

Varioloid. — That  form  of  modified  smallix)\  which  sometimes  occurs 
in  those  who  have  been  vaccinated  some  time  before  is  known  as 
varioloid.  It  is  an  unfortunate  name,  for  it  has  sometimes  led  to  care- 
lessness in  the  isolation  and  care  of  patients.  Varioloid  is  not  simply 
a  disease  lihe  smallpox,  but  it  is  smallpox.  The  clinical  course  varies 
considerably.  Some  patients  are  but  slightly  ill ;  others  are  seriously  so. 
Generally  the  attack  begins  suddenly  with  symptoms  common  to  the 
usual  type,  but  less  sevenr.  The  pain  in  the  back  and  head  may  be 
severe  and  the  temj)eratiire  may  go  to  103°  F.  The  eruption  is  scattered 
and  abortive  and  does  not  pass  through  the  full  pustular  stage.  The 
temperature  falls  promptly  and  there  is  no  secondary  fever.  The  chief 
difference  between  varioloid  and  the  ordinary  type  of  smallpox  is  that 
in  varioloid  there  is  no  pustular  stage  and  no  secondary  or  suppurative 
fever.  The  lesions  simply  come  out  as  papules  and  in  less  than  a  week 
dr^'  into  warty  or  homy  Iwxlies  which  leave  no  mark. 

Symptomatology.  Fever. — The  onset  of  the  initial  fever  is  usually 
sudden  and  the  temperature  ranges  high.  It  is  often  104**  F.  or  over 
on  the  first  day  and  may  go  to  105°  F.  on  the  second  and  106°  F.  or 
even  more  on  the  third.  It  falls  as  the  eruption  appears,  usually  on 
the  fourth  day.  The  .secondary  fever  is  at  its  height  in  favorable  cases 
l>etween  the  eighth  and  tenth  days.  It  is  at  first  .somewhat  reinittent, 
but,  as  the  case  progres.ses,  beconi-iinore  markedly  remittent  or  actually 
intermittent.  TTie  temperature  often  ialLs  gradually  to  normal  during 
the  third  week  of  the  disease,  but  this  is  sometimes  delayed  until  the 
fourth  week. 

Eruption. — An  initial  rash  sometimes  appears  during  the  stage  of 
invasion.  It  may  appear  in  a  macular  form  simulating  measles  or  as 
a  diffuse  ervthema  simulating  scarlet  fever.  The  characteristic  eruption 
of  smallpox  appears  on  the  third  or  fourth  day.  It  is  seen  first  on  the 
forehead,  face,  wrists,  and  extremities,  but  in  infants  it  often  develops 
first  in  the  folds  of  the  skin,  especially  in  the  groin.  It  shows  first  as 
small,  red  spots,  macules,  of  pinhea<l  size,  looking  much  like  fleabitc-s. 
On  the  fifth  day  these  spots  have  Ix-coine  larger  and  darker  in  color; 
they  are  slightly  elevated  and  may  Ik'  felt  with  the  finger  as  papules. 
The  papules  are  tender  and  often  the  seat  of  burning  pain.  After 
twenty-four  or  thirty-six  hours  more  the  papules  change  into  vesicles, 
each  showing  a  clear  summit  with  a  slight  depression,  the  so-called 
umbilication  (Fig.  122  and  Plate  XIX.).  By  the  eighth  day  the  vesicles 
have  become  turbi<l  and  globular  in  shape,  the  umliilication  having 
disappeared.  These  pustules  are  surroumled  by  a  red  areola  and  the 
a<Ijacent  skin  Ls  swollen  and  edematous  and  Ix»comes  painful.  In 
weak  and  poorly  nouri.shed  children  the  papules  an'  sometimes  pale  in 
color  and  show  very  little  areola.  As  the  pustular  stage  is  established 
the  itching  becomes  inten.se  and  the  patient,  unless  closely  watched, 
tears  his  skin.     When  the  pustules  are  fully  formed  there  is  a  feti<l, 
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sickly  oflor,  aiul  the  patient,  even  in  discrete  smallpox,  l>ecomrs  a  hiJrous 
objet't.  Tiic  piistulf  l)fing  roniplcteH,  it  eitlitT  rtiptiirt-s  utxl  ^list-harj^i-s 
its  conk'Hts,  wliit'li  dries  into  a  yt^lluwLsh  stalj*  or  it  drk*^  down  inlu  a 
cmst,  Thb  stu^  of  de^sitfation  U-gins  on  ilif  facf  usually  oti  the  iwi-Ifth 
day  of  the  disease.  By  the  seventeenth  or  {Eighteenth  clay  the  stu^*  of 
des(|nainfttiuii  is  establislicd  and  the  crusts  Ik'^^ii  U*  fall.  They  h'uvr 
a  fii'pn'ssiejn  stained  a  n.'ddLsh-l)rt)Wii  t'olor,  whith  j^raihially  faih-s 
after  five  or  six  wvL-ks.  If  theri'  hu.s  l)eeii  uleeratioti  or  a  pii.stuU'  hiLt 
broken  or  the  sore  ints  Ix-en  lieep  enough  to  involve  the  cutis,  a  wiiile 
spot  or  pit  h  formed.  TUf  faee  slowly  loses  its  purple*  eolor,  hut  the 
pofkmarks  an^  permanent.  In  strietly  ^lisrrcfe  stnall(Mix  pitting;  Is  ran*. 
As  the  emptioTi  ap|K'ars  on  the  skin  it  ap[M'ars  also  on  the  hard 
palate  ami  on  the  inside  of  the  ohei'ks,  and  sonn'timi^  in  the  larynx 
and  trachea.  In  the  latter  Ifjcalions  it  is  sometimes  thr  eatiise  c»f  rlealh 
ill   infanta  through  ussoeiated  etiema.     The  eruption  on  the  mueou^ 
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SvSQlllDS  or  the  dboe  on  tbe  Mvcrith  4n>-  Id  a  fatal  caw  at  Eunallpoi,    (Weloh  an^  Schunbetc.  y 

surfaces  pursues  a  different  L-uurse  from  that  on  the  skin.  Kach  Ifsiou 
begins  as  a  papule  nf  grayish  ccilt>r  which  sfn>a  uleeratc'*t,  leaving  an 
excavated  sore  with  a  rc^l  areola.  'l*hese  niters  are  usually  vepv  sc»iisi|ivf 
and  greatly  increase  thi:  suifering  of  the  patient*  The  eriiprit»n  .some- 
times appears  on  the  eonjnnetiva.  ieailin^  to  deep  iderration,  folJowt^i 
by  a  p**rmanent  scar  and  sometimes  by  destmetion  of  the  eye.  Tlir 
lymph  niaks  of  the  neck  are  always  more  or  less  swollen  when  the 
throat  Ls  involvwi. 

!n  eonflnent  smallpox  the  lesions  are  elo.se  together;  the  inflammation 
and  edema  of  the  skin  an*  excessive;  as  the  pustular  stage  develop.^  thr 
face,  hands,  and  feet  iH-conie  j^peat  ulrns.  In  no  other  disease  *h>rs 
the  patient  Iteeome  so  transformer!  in  appt-aranee.  Ur  must  |>p  tunie<I 
upon  a  sheet  anil  Imiuiled  with  ruI>lwT  gloves.  Kven  in  the  most  srvrir 
eorjflnent  eases  the  eruption  remain^  dLserete  on  the  trunk.  Sydenham 
jjointed  out  lon^  aj^o  that  the  condition  of  the  face  Ls  the  lies!  piide 
to  the  severity  of  the  attack.    He  also  laid  down  the  rule  thai  the  moir 
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the  eruption  appears  before  the  fourth  day  the  more  liable  it  is  to  become 
confluent.  The  crusts  in  severe  confluent  smallpox  are  very  slow  in 
falling,  a  full  month  occasionally  being  require<l.  In  severe  cases  the 
confluent  sores  may  be  covered  by  large  scabs  under  which  suppuration 
goes  on,  destroying  considerable  areas  of  true  skin.  When  these  large 
crusts  fall,  broad  scars  are  left  which  contract  and  may  cause  grave 
deformities. 

ConstitiUumal  Symptoms. — In  addition  to  the  headache,  backache, 
fever,  and  vomiting,  which  have  already  been  referred  to,  there  are 
sore  throat,  pain  in  the  pharynx,  restlessness,  somnolence,  and  often 
delirium.  The  countenance  has  an  anxious  expression ;  the  respirations 
are  frequent  and  labored;  the  pulse  is  bounding  and  there  is  throbbing 
of  the  carotids;  the  face  b  flushed  and  the  conjunctiva  are  congested; 
there  is  great  thirst.  The  spleen  is  enlarged  and  there  is  active  leuko- 
cjiosis.  Muscular  weakness  develops  with  extreme  rapidity.  In  severe 
cases  a  typhoid  condition  develops  and  the  patient  lies  in  a  low,  mutter- 
ing delirium,  with  brown,  dry  tongue  and  all  the  symptoms  of  extreme 
nervous  depression. 

Oomplicationa  and  Sequels. — Unlike  many  diseases,  it  Is  the  disease 
itself  that  is  to  be  feared  most  in  smallpox.  Though  febrile  albuminuria 
may  occur,  nephritis  is  rare;  this,  however  should  not  \ye  overlooked. 
The  only  common  complication  referable  to  the  digestive  system  is 
diarrhea,  which  is  of  most  frequent  occurrence  in  young  children. 
I^bar  pneumonia  is  rare,  but  bronchopneumonia  is  not  uncommon. 
It  is  usually  present  in  fatal  cases.  Salivation  is  rare  in  children.  It 
commonly  appears  about  the  fourth  day  and  lasts  but  three  or  four 
days.  Suppuration  in  the  joints  occurs  in  rare  cases.  Orchitis  and 
ovaritis  are  of  not  infrequent  occurrence,  but  are  usually  of  mild  type. 
LarjTigitis  may  be  a  serious  complication.  The  accompanying  edema 
may  cause  fatal  occlusion  or  the  cartilages  may  l)e  involved  by  necrosis. 
Simple  conjunctivitis  is  common  in  the  early  stages  and  is  rarely  serious, 
but  the  punilent  conjunctivitis  of  the  later  stage  is  one  of  the  gravest 
complications  of  the  disease.  The  results  are  fortunately  less  serious 
now  than  they  formerly  were,  when  less  care  was  l)estowed  upon  the 
eyes.  If  the  eyelids  are  kept  from  adhering  and  the  eyes  are  cleansed 
frequently,  excessive  keratitis  and  perforating  ulcers  of  the  cornea  can 
usually  \ye  averted.  Otitis  media  resulting  in  perforation  of  the  tympa- 
num and  otorrhea  may  prove  a  grave  complication  by  causing  deafness. 
Cellulitis  and  abscess  of  the  subcutaneous  connective  tissue  occasionally 
occur  as  well  as  local  gangrene,  an<I  boils  are  very  frequent  during 
convalescence.  Delirium  is  frequent  during  the  febrile  stage  and  post- 
febrile insanity  sometimes  occurs.  Various  forms  of  paralysis  may 
appear,  due  probably  to  peripheral  neuritis  like  that  of  diphtheria. 

Belapse  and  Becurrence. — A  peculiar  secondary  eruption  sometimes 
occurs  after  desquamation,  but  it  is  a  question  whether  it  is  a  true 
relapse  or  not.  Second  attacks  of  smallpox  are  by  no  means  unknown. 
Marson  saw  47  second  attacks  among  5982  smallpox  patients.  Haeser 
states  that  in  Verona  24  cases  of  second  attack  were  observed  within 
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ten  years,  and  Ilein  reports  57  cases  ixt'urring  iti  WOrtcnUKT);  U'twwii 
1831  and  1835.  Tbb  means  thai  the  period  of  initiiuiut^r  bi  not  ulwiiy^ 
lifflonj^. 

Diagnosis. — The  diagnof^is  of  f^matlpox  cannot  bp  marU',  in  the  Bl*«'n«' 
of  known  expo.suh?,  until  thf  rash  ha.s  iH'gnn  to  apfH-ar  and  can  often 
l>e  made  with  eertainty  *jnly  on  the  stH-ond  nr  ihini  ilay  of  llir  raxli. 
The  initial  headaehe,  baekaehe,  and  fehrile  .symptoin'i  shonM  put  the 
prat'titioner  on  his  guard,  and  he  shouhl  isttlate  every  snspirious  ras*-. 
The  eruption  on  the  first  4lay  b  not  charaeterLstie  and  raix*ly  U-eonie» 
so  Wfore  tlie  sec(»nd  day.  The  presence  of  an  initial  rash  Uat^  TriMjurntly 
led  to  error,  a  diagnosis  of  seartet  fever  or  of  ineasle-s  liavinji;  lie^'n 
made.  In  tyiiieal  eases  doubt  need  not  exi.st  aftiT  the  second  day  of 
the  rasli  if  due  eonsitlemtion  Ls  given  to  alJ  the  symptoms.  A:*  in  all 
eruptive  fevers,  the  tliaj^n*f.sLS  .shonlii  nf*t  ht^  rnaile  iram  thr  ra.sli  alonr, 
hut  from  the  ease  as  a  whole.  It  Is  the  eases  4>f  varioloid  and  mild 
smallpox,  like  thf)«e  of  the  epideinie  of  llWl)  utiti  19t)l,  that  lea*!  to 
trouble.  Sneh  cases  ppes<*iU  some  very  iliffieiilt  prt)blenLs  for  rl!ajijn<*si*i. 
The  diagnosis  Itetween  meningitis  and  .<nnall[Hj\  U  often  dilfieidt  am^^ 
Minetimes  impoH.sible  Ijefore  the  rash  appears.  Tlie  pain  in  head  i^Ofl^l 
back,  vomitinff,  fevpr,  and  photo|>hobiA  may  (x-cnr  m  either.  .\s  a 
nile,  the  face  in  smallpox  Is  fiushnl.  while  in  menin^tls  it  Is  apt  to  be 
pale  and  the  fever  doe.s  not  range  as  high.  Piisiidar  s\'phili(ieA  raaj 
be  mistaken  for  variolar  pustules  and  pastular  glandeis  tnay  abo  Ijc 
mistaken  for  smallpox.  The  disease  roost  likt^ly  to  be  mistaken  for 
smallpox  is,  without  iloubt,  ehiekenpox.  The  differential  ihaf^osU 
between  these  two  diseases  Is  consiciered  under  Ch!ekenp*x. 

PiognoaiB.^The  statement  Ls  frcrpiently  made  that  smallixix  ha* 
become  a  much  milder  dUease  than  it  formerly  was,  and  that  vacci- 
nation, therefore.  Is  less  necessary.  Facts  certainly  do  not  Ix'ar  out 
this  statement.  It  is  <]Nile  true  that  diirin^^  tlie  recent  epidemic  the 
death  rate  has  been  low.  It  Is  true  of  all  epideniii-  iiisi-asfH  that  the 
pre\'ailing  typt^  varies  consiilcrably  in  ilifferent  vfars.  aticl  sma]l[inx  has 
certainly  not  shown  itself  of  late  in  some  liK'ahltcs  in  its  most  virulent 
forms,  Amonp  tJiose  who  have  never  l_*een  va^-iinatttl  the  disi'iis**  in 
most  epiflcmics  Ls  flhno.st.  if  not  quite,  as  daiiKerons  as  it  ever  has  U-en. 
In  the  I^^ndon  Smallpox  Hr)spital.  iHiween  \7''t  aitd  IS(H>.  all  jmtient> 
of  course  l>ein^  unvaceinate^l,  the  tnortuMty  rate  was  li'2.^  \M*r  cent. 
In  IH53  Marsden  found  that  the  rate  for  the  pn'vious  sixteen  years  wa^ 
35..j5  [>er  cent,  of  unvaceinateil.  In  a  recent  stmly  of  smaHjM>x  UVIch 
reports  1512  ea.scs  in  unvacrimitcil  jwrsons,  wilh  a  death  ra*e  **f  oxtt 
58  per  cent.  In  younj;  childn^n  the  rale  was  much  higher  than  this. 
Hart  >;ives  the  death  rate  of  unvacciruUci!  [iHtienLs  as  fully  Ai\  jx-r  ci-nt. 
In  the  ShcfKeld  epidemic  of  \SST,  the  death  ntte  whs  54.2  per  cent.  It 
is  certain  that  a  death  rate  of  over  .")()  jmt  cent,  is  not  ubnomiul  for 

lallpox,  inctu4lin>;  all  npys  and  tyjK's, 

The  amount  of  eruption  is  the  most  impi>Ttaiit  j^ide  to  pn)^nosvs; 
the  ji;reater  the  ami>nnt,  the  mori'  ^Tase  the  prognosis.  A^e  is  also  an 
im{HUiant  factor.    The  mortality  i.s  very  high  in  young  children  ami 
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also  in  the  agwi.  It  is  usumIIv  filial  uii<ler  two  yoars.  Oslrr  says  that 
among  .'il64  deaths  from  sma!lp<ix  in  Montreal  2717  were  in  chihlri'n 
under  ten  yt-ars.  Heiiiorrha^k-  ,sttiiil]piix  is  very  fatal.  The  tlist-asf 
is  espt'fially  fatal  in  the  inti^ni|H*rat<*  ami  debilitated.  *'Very  hi^h  fever 
with  delinum  nm]  subsultus  are  symptoms  of  ill  omen.'*  Death  may 
occur  in  any  stage.  In  malignant  cases  it  .sometimes  occurs  l>efore  the 
rash  has  developed.  It  sometimes  oceurs  in  children  at  the  beginning 
of  the  suppurative  staj^e,  but  ia  more  common  during  the  second  week* 
It  may  then  Ix'  due  to  complicutionSf  but  Ls  commonly  (hie  to  exhauHtion, 

Prophylaxis. — One  method  of  prevention  is  ijo  pre-eminent  above  all 
nthcri  that  it  must  receive  chief  attention.  That  method  is  vacciitaiion. 
It  is  not  only  sufficient  tor  pn'venting  the  occurrence  of  the  fliseast*  in 
the  individual,  but  if  universally  carried  out  in  a  commnnity  eradicates 
it.  In  view  of  the  fact,  however,  that  thert^  is  always  in  this  country  a 
considerable  nundxT  4.>f  iiuljviduals  who  for  one  reason  or  another  have 
not  been  vaecitiated,  the  most  striiii»;ent  raethotis  of  isolation  and  dis- 
infection should  be  enfolded.  The  health  officials  are  abuntlantly 
justifieti  in  forcibly  removing  smallpox  patients  to  public  hospitals 
where  isolation  can  Ix^  made  complete  Failure  to  promptly  notify  the 
heahh  authorities  of  its  appearance  should  l>e  punished  by  heavy 
penalties.  Where  the  disease  docs  appear,  the  directions  given  for  the 
management  of  scarlet  fever  should  \)c  enforced  with  the  greatest 
thoroughness,  and  fumigation  should  l>e  done  with  more  than  the  usual 
care.  Every  city,  iti  fact  every  community  of  any  size,  shoidd  have 
properly  equipj>e<l  hospitals  for  the  treatment  of  smallpox,  so  arranged 
diat  they  can  be  extended  io  accomnio<late  the  umi-Hual  numbers  that 
lliey  may  he  reqiiircil  to  receive  during  an  epidemic. 

Treatment. — Treatment  during  the  stage  of  incubation  of  smallpox 
l-i  a  question  of  very  great  interest,  for  it  is  |K>ssil>le  to  prevent  the 
ilUease  by  vaccination  if  it  Is  ]>erformed  promptly,  Welch,  of  Phil- 
adelphia, has  had  large  exjwrience  in  this  direction  and  as.serts  that 
while  no  inflexible  rule  can  lie  laid  down,  yet  it  may  be  said  that  if 
vaccination  is  performed  on  the  first  or  second  day  after  exposure^ 
protection  may  lie  perfect,  and  if  ja^rformed  iH'tween  the  secon<l  and 
fifth  days  it  may  be  ]>artia!.  In  vaccinia  the  areola  appears  tM'twt^n 
the  seventh  and  eighth  days  and  the  sore  is  at  its  height  on  the  ninth 
or  tenth  day.  The  incubation  of  smallpox  is  eleven  or  twelve  days, 
and  the  cniption  does  not  ap}iear  until  the  third  or  fourth  day.  Hence, 
the  vaccinia  has  full  opportunity  to  do  its  work.  Welch  bases  his 
views  on  UH  ca.ses  of  vaccination  done  during  the  incubation  stage  of 
smallpox.  The  accompanying  chart  (Fig.  12.3)  demonstrates  more 
clearly  how  the  prevention  of  small]*ox  is  [lossihle  by  vaccination  on 
the  first  day  or  two  of  the  stage  of  iin'ubatiifn. 

In  the  interval  iK'twt-en  the  onset  and  l^'giiming  of  the  eruption, 
treatment  Ls  quite  different  from  that  required  after  the  first  week. 
Before  the  eruption  begins  to  ap]>ear  the  treatment  sjiuulii  1^  that  of 
all  severe  febrile  states.  The  fever  is  best  controlled  hy  the  cold  pack 
or  the  cold  bath  at  70°  F,    The  severe  pains  can  Ije  relieved  by  nothing 
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but  opiatP-s.  ttnf!  they  should  Ih'  jL^ivcn  without  b(>.si(a1u>iu  r<»nn(rr* 
imlation.  and  cspefially  nuistiird  pastes,  slioiiltl  Ijeab^olutt-ly  proliibit^s], 
fur  tin.'  LTUplion  L*  liablf  to  become  conflitent  upon  irrilatpil  surfafvs. 
Tlu'  ust'  of  !>i.siiiu(h,  liim-waterj  and  aimilar  n^im^dirs  iiuiv  somrlime* 
milij^ate  the  vomiting,  especially  in  children,  Uni  they  are  iihiially  Ina 
t'fR'ctiv*'  than  the  swiilbwing  of  siiitill  |>i(:tt'^  of  ice.  The  n»iiviilsiciiw, 
delirium,  ami  other  nervous  symptoms  may  be  relieved  somrwhat  by  (he 
use  of  bminidp  of  smiimii  or  potassium,  or  by  rliloral  jjivrti  by  thr 
rectum.  Water  may  lie  ;:ivfii  fret-ly.  'Hit'  tUet  sui^.'L-.sted  for  scarlrl 
fever  may  be  appropriately  itstrd  during  tJie  febrile  sta^  of  AiualljxkX. 
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i:tiart  Bhowing  the  temT*«Hi'^  tMigClii  t>-plcftl  casesof  iiDAllpni,  ItiwiiiatM  umatlpor  aofl 
ciiiiM,  and  dtiowiiic  nlv^  \li<i  rL'lativc  coiinu  :ftirniied  by  llvnu  dlMeAJK^      VwUilc  bduf  Abort  l» 
invu^lun  KDd  ODunc,  bctlTe  virus  cnii  tm  obMliinn]  Tntm  thu  pnck  i>q  the  ((junti  iHn^  «nd  Ui  latmui 
liiK  pnwer  Ifl  JcTclopod  bufrire  Uie  Ififultm  ihtiimI  oftmulliiiox  lAi:utii|jEirt«.'-/friU4A  JtfMkaf 


lu  the  later  stages  the  appetite  often  imfmn-es  and  llir  Momarh  Itecomm 
imire  tolerant  of  fmHJ,  Nn  that  the  (pjestif)n  of  fe<Nlitig  is  often  iie>(  (lifficoH 
even  in  qiiite  severt*  case^.  The  lenderuy  to  tivrrhrat  (he  patient  is 
as  strotjpf  in  smallpox  a.s  in  the  other  eruptive  fevers  nnd  •^boithl  be 
,streiiti(nis|y  (tuiihaled.  'Hie  teni|>tTaturc  of  the  nxnn  shnnid  mit  ^ 
over  1{)°  F..  and  it  should  !«■  well  veuiilated  nml  the  Ix-ddiitjr  hKouU 
!)e  light. 

As  the  eruption  Ix^pns  to  appear  the  fever  snliside.s  and  the  fmtieni 
Ixfome-s  more  (■r>mfortal>le,  so  that  mnoy  nf  the  ineaKun-s  iK-fuir  lakt-n 
nmy  Im-  flropjxd.  Symptoms  must  Ix-  In^ated  as  they  arise.  The  ihroat 
now  usiiulty  ivrpiires  attention,     iJland  w».shcs,  Iwrie  iieid  solution,  ctc^ 
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}thouM  be  used  and  the  mouth  and  throat  should  be  kept  as  clean  as 
possible  without  prtukifiTi^'  irritation.  :V.s  the  eruplioii  develops,  the 
burning  of  the  skin  demainLs  utteiition;  2  per  cent,  earlH>liaed  va.seUn 
or  a  2  per  cent,  iehthyol  ointment  nmy  give  relief.  In  some  cases  cool 
wet  dressings  may  Ix*  nn>re  effeetive.  As  the  eruption  develops  in  the 
thick  skin  of  the  hands  aiul  feet  it  often  gives  gn^aX  pain,  which  may 
be  relieved  liy  the  application  of  ico-cold  conipresses.  In  some  cases 
prolonj^  l)atlis  of  the  hands  and  feet  in  lukewftrm  water  are  more 
comforting  to  the  patient.  Very  hot,  wet,  flannel  bandages  may  ei'en 
lie  iiseij. 

As  the  stage  of  siippuTation  l>egins  the  treatment  must  be  again 
changed.  Fever  returns  and  the  patient  must  face  the  dan^rs  of 
suppuration.  The  physician  must,  therefore,  p;ive  his  attention  to  the 
fever.  He  must  attempt  to  disinfect  the  purulent  exudation,  relieve 
the  throat  symptoms,  and  sustain  the  vital  stren^h  of  the  patient, 
for  death  from  exhaustion  Is  to  Vie  feared.  The  cold  bath  during;  this 
sta^  is  difhciilt  to  administer  and  does  not  have  the  Ijcneficiiil  effect 
seen  in  many  febrile  eondition-s.  During  the  pustular  stage  the  itching 
is  often  intolerable.  S<Tatchini;  breaks  the  pustules,  whose  contents 
decompo.se  and  not  only  l>ecomc  offensive  but  ]ioi.son  the  patient. 
Antiseptic  treatment,  therefore.  Is  very  important,  'Welch  especially 
commends  a  mixture  of  olive  oil  and  lime-water  15c. c.  (Joz.Jandcarlxilic 
acitj  0*65  to  1  e.c.  ( 10-15  K }.  Oil  of  eucidyf>tus  may  l)e  used  in  place  of 
the  carbolic  acid.  A^rcat  numl>erof  rcmetHes  have  l)een  [)roposed  witji 
the  greatest  assurance  as  cnpable  of  preventing  pitting  and  disfiguring 
of  the  fact*.  I^ith  Welch  and  Osier,  men  of  great  exptricnce,  aivscrt 
ihat  not  one  has  stix>d  the  test  of  exlende<!  use.  No  treatment  can 
wholly  prevent  disfigurement  in  severe  confluent  cases.  Any  measure 
which  will  check  or  limit  the  depth  of  the  inflammation  will  by  .so  much 
limit  the  pitting.  Some  a<.lvantjige  is  gained  by  protertitif^  the  face  and 
\iand.s  from  the  lij^ht  ami  air.  Amon^  the  most  efficient  measures  of 
treatment  Is  tlie  ap]>licalion  of  altsorbent  gauKe  soaked  in  cohl  water. 
.\ntiseptics  may  be  adiled,  of  wliJch  carlx>lic  acid  is  one  of  the  best. 
The  gauze  may  Iw*  cut  into  the  form  <>f  a  miLsk  and  shoukl  be  removed 
as  it  becomes  soiled.  Crusts,  when  they  bej^in  to  appi-ar,  shouM  be  kept 
Hoftenetl  with  glycerin  or  cold  cream.  Later  in  the  disea.se  fref|uent 
Iwths  are  arlvantagt^ons. 

The  eyes  require  treatment  as  soon  as  the  lids  iK'gin  to  swell.  When 
they  show  a  tendency  to  Ijecome  ^lued  together,  they  should  be  separated 
every  two  or  three  hmirs  and  ^ntly  liut  thomughly  clean.'^ed  with  Iwric 
aei(!  iM>lHtion  or  other  mitd  wiL'sh.  Constant  care  in  keeping  ll^em  open 
and  cleansed  will  do  much  towarrl  preventing  blindness.  Obstruction 
f>i  the  larynx  should  lie  watched,  and,  in  extreme  cases,  tracheotomy 
should  be  perfopmerL  Diarrhea  is  Itest  treated  by  some  preparation 
P'  opium,  especially  paivgi>ric.  Little  or  nothing  can  be  done  for 
internul  hemorrhage.  I'hroughout  this  whole  stage  the  strength  of 
"le  patient  should  lie  supported.  Stimulants  and  concentrated  nourish- 
^mcnt  shouUI  V»c  begun  in  all  the  graver  cases  as  suppuration  begins, 
36 
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and  should  be  pushed  to  their  limit  as  soon  a.s  signs  of  exhaustion 
become  apparent.  The  nourishment  should  be  given  at  short  intervals 
and  in  quantities  which  the  stomach  can  tolerate.  Welch  gives  not 
less  than  two  quarts  of  milk  each  day  in  whicli  two  to  four  eggs  are 
beaten,  and  he  frequently  administers  six  to  twelve  oun(.-es  of  whiskey. 
Digitalis  and  strychnine  in  full  doses  may  also  l>e  required. 

During  convalescence  falling  of  the  cnists  may  l)e  hastened  by  a 
daily  warm  bath  with  cartx)lized  soap.  The  patient  should  not  he 
considere<l  safe  until  every  cnist  has  fallen  and  all  suppurating  dis- 
charges have  ceased.  The  tonic  and  stimulating  treatment  should  be 
continued  and  a  nutritious  diet  should  be  prescril)ed. 


CHAPTER  XXII. 

CONGENITAL  SYPHILIS— RHEUMATISM. 
OONOSNITAL  SYPHILIS. 

By  GEORGE  M.  TUTTLE,  M.D. 

Acquired  Syphilis,  either  in  infancy  or  before  the  age  of  puberty, 

is   sk  rarity.    Of  course  cases  do  occur  from  time  to  time,  being  inoculated 

acrc-identally,  as  a  rule,  bnt  from  a  clinical  standpoint  they  are  in  no 

revs*pects  different  from  syphilLs  as  it  occurs  in  adult  life,  and,  hence, 

rc^a-Uy  nee<l  no  separate  description. 

'"I'here  is  a  form  of  syphilis,  however,  peculiar  to  infancy  and  child- 
hcx:3(l,  differing  in  many  respects  from  the  acquired  disease,  and  merit- 
iii^^  careful  consideration  in  every  way.  This  is  the  inherited  form  of 
tH  «!!■  disease, or,  as  it  is  ordinarily  calle<l.  Hereditary  or  Congenital  S^'philis, 
''i^V»«  terms  are  used  rather  promiscuously,  or  at  least  synonymously, 
to  «xpress  the  fact  that  the  infection  with  the  disease  has  taken  place 
»orxie  time  during  either  embr^'onic  or  fetal  life,  or  it  may  even  be  in 
tWc^  time  before  the  union  of  the  ovum  and  sp<»rmatozo6n. 

*"Jliere  Is  little  doubt  that  syjihilis  is  an  infectious  disease  of  rather 

oliT^nic  nature,  but  as  yet  attempts  to  isolate  a  specific  germ  of  the 

^*^^*.-(lion  have  betni  in  vain.    A  number  of  micro-organisms  have  been 

isolated  from  syphilitic  lesions  by  different  observers,  but  no  one  of 

tli«?in  has  been  accepte<l  as  the  specific  agent.    One  difficulty  has  been 

tVie  impossibility  of  inoculating  the  disease  on  any  animal,  but  within 

^  very  few  months  two  diffenmt  observers  have  announced  the  successful 

irnK'iilation  of  the  chimpanzee  with  syphilitic  virus,  and  this  observation 

may  lead  to  the  settlement  of  the  disputed  point  by  convicting  one 

*^'  these  organisms  or  some  as  yet  undescril)ed  organism  as  the  specific 

<^ause  of  syphilis. 

Stiotogy. — Congenital  syphilis  may  arise  from  infec'tion  through  the 
spermatozoon,  from  the  ovum  itself,  or  from  lx>th  coincidently,  or  sub- 
^'^piently  to  conception  from  the  maternal  tissues.  A  few  cases  of 
'^iiection  during  the  act  of  parturition  have  IxH'n  reported,  but  these 
^^uld  scarcely  come  umler  the  hea<l  of  congenital  syphilis.  There  can 
"^  Ho  doubt  but  that  the  spermato/xia  of  a  syphilitic  father  may  convey 
■''>*phills  to  his  future  child.  After  the  union  of  siH'rmatozoon  and  ovum 
*  father  subsequently  syphilitic  can  only  infect  an  embryo  indirectly 
'hrough  the  medium  of  the  mother. 
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On  the  other  hand,  a  mother's  possibilities  for  conveyin|^  s^'philt 
begin  with  tin*  gtrmitial  perHnl,  tlic  iinimprcpnaled  ovxim  itself  lieinf^; 
M'philiKotI,  iLmI  continue  through  the  embn'oiiir  uml  (via]  prriotls  «f 
the  intrairtcnue  existence  even  to  the  time  of  birth.  Of  course,  in  case 
of  sypliili^  in  botli  parents  the  chances  of  the  fetus  In-ing  yyphiljtio 
are  doublcfl. 

If  n  woinaii  rtititrat't  sv-philis  while  pre^iatit,  she  may,  but  prubabljP 
will  not.eoitvpy  the  di-sease  to  her  offspring.  The  later  in  prrj^nney 
thf  infeetioti  (X-enrs,  tlie  less  b  the  liability  of  fetal  inoculation;  hut, 
elinieatly*  the  majority  of  cases  escaix*  the  disease  no  mailer  what  (ime 
it  oeriirN,  .sJiowinjif  that  the  placenta  actji  as  a  protector  to  the  frtits 
as  well  as  the  mother.  Thia  la  not  a  universal  law,  but  it  holda  f^ood 
in  most  cases. 

The  father  may  inoculate  a  healthy  ovum  with  a  syphilitic  sperm- 
ato3»j6]i,  and  a  syphilitic  child  may  be  hcjrn  of  tliis  eom-eptinn,  tin' 
mother,  however,  escaping  the  dl^'ase  entirely;  bnt  she  do4\s  actiuir^ 
syphilis  in  a  modified  form  as  the  result  of  havinj^  harlKiitMl  a  syphilitic 
fetus  for  nine  months  in  her  uterus.  This  Ls  proven  l»y  the  fm-t  that 
she  is  able  to  suckle  a  child  with  sj'jihilitic  stomatitis  without  herwif 
deveU^ping  the  dlsea^^e,  while  another  woman  would  lie  infe<-t*H|.  'lliis 
is  the  so-tallet!  ** Colics'  law."  Some  authorities  insist  that  such  immu- 
nity on  the  part  of  the  mother  can  only  ha^'c  been  ar(]uin*(l  by  her 
having  had  syphilis  in  a  form  so  niild  as  to  have  escaped  olistTvaTion. 
Others,  among  whom  may  lie  named  the  great  Joseph  0'I)w\trr,  haw 
fjuestioned  thecsUtencr  of  any  immunity  on  the  part  of  a  woman  l^tear- 
ing  a  syphilitic  child.  f)'nwycp  uj^cd  to  state  cnipliaiiraUy  thul  u  child 
Ixjrn  syphilitic  could  infect  its  mother  if  she  were  healthy,  and  woulil 
forbid  the  nursing  of  the  svphililie  chiltl  either  by  its  own  mother  or  by 
any  other  woman  on  that  gntnnd. 

Par<»nts  in  the  seeon<lary  or  active  stage  of  syphilis  at  iho  time  of 
impn^gnation  are  almost  certain  to  transmit  the  disease  to  their  off- 
springj  if  in  the  tertiary  stag»^  or  where  ctjnceptioii  ixx^-urs  after  pn»- 
longed  auil  proper  antisv|>hilitic  treatment,  the  danger  of  trunsmlviion 
is  very  slight. 

Pathology, — The  lesions  of  ("^ngenita!  s^-pliilU  may  not  l»e  at  all 
cham^UTistic.  but  in  the  various  visceni,  anfl  in  the  Imncs  and  skin  it 
is  common  to  fiml  some  rather  t\'pical  changes,  idl  tif  which  partake, 
in  a  giMieral  way,  of  the  nature  of  hvix'rplasias  of  the  connpctivc-tissur 
elements. 

As  would  be  naturally  expected,  since  the  pliK^ntjU  blotxl  enters  tlic 
fetal  circulation  by  way  of  the  Hver,  the  commonest  vbiceral  cbanfes 
art*  found  in  this  organ.  The  liver  is  usually,  bnt  not  always,  enlarj^rd. 
There  may  be  present  in  it  rather  widespread  mund-cell  infiltnitiaa 
and  general  proliferatifm  of  the  interlobular  comicdive  tLssur.  Hiok 
fibnvid  hyperjilasias  fullow  in  a  general  way  (he  course  «f  the  smaHrr 
arteries,  .AciompaTiying  this  Is  a  degeneration  of  the  jmr^Twhymatuus 
cells.  In  many  such  livers  there  are  visible  to  the  nakixl  cyr  smaSi^ 
scattered,  yellowbh-white  spots,  the  size  of  pitdieails,  gi\iug'llir  liwt 
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a  speckled  appearance.  These  may  lie  considercil  miliary  guounata. 
The  spleen  Ls  regularly  enlarged,  and  the  conneetive  tissue  beiEg  in 
excess,  the  spleen  is  lianler  and  tougher  than  iionnal. 

The  lungs  may  .'^how  fibroid  change.?  similar  to  those  seen  in  the 
liver.  There  b  aa  incr<?a.se  in  the  conTiecti\'t-(is.sue  elcraetits,  without 
much  or  any  cliauge  in  the  epithelium.  Such  lungs  have  a  whitish 
color,  ttn*I  art*  toucher  and  less  elastic  in  consLstenry  than  tiormal. 

Even  the  kidneys  may  sliow  evidences  of  aome  conncetive-tissue 
}'perpta*;ift.  with  resulting  parenchymatoiis  depiencrationt  hut  such 
kidneys  are  in  nowise  characteristic  of  syphilis,  and  arc  found  in  other 
secondary  cont!it!<n*s. 

The  iTOipli  nixies  may  also  present  a  moderate  dcpree  of  small-cell 
proliferation »  hut  are  not  eharacttTlstieally  iiivmled  by  the  disease. 

The  osKeoiLs  changes  are  more  typical,  and  arc  more  n'^ularly  present 

an  tnany  of  the  visceral  k^sious.  Thc^re  arc  ordinarily  evidences  of 
inflummatury  chanj^-s  at  the  Jniictioi;  oi  the  shafts  acid  <'piphysea. 
These  are  commonest  in  the  long  Iwncs,  as  the  femur,  tibia,  humerus, 
or  radiuiS,  but  are  quite  fretjuent  in  the  metacarpals,  metatarsals,  or 
plialanges,  prcM^iicing  Jiere  the  condition  cou:imonly  called  syphilitic 
(hiclylitis.  In  the  milder  cases,  the  medullary  spaces  are  irre^tdarly 
fonned  and  the  limc-sahs  conscrpicntly  deposited  in  an  Mypical  manner. 
In  more  marked  cases  the  microscope  shows  real  inflammation,  with 
rethlish  or  yellowish  spots  of  osteomyelitis  and  proliferation  of  cartilage 
cclb.  This  causes  some  enlargement  and  swelling  of  the  epiphyseal 
junction,  and  in  advanced  casfs  we  now  and  then  find  separation  of 
ipiphysLs  and  diaphysis.  These  inflammatory  processes  may  lie  confined 
to  the  neighl»orlioo<l  of  one  Joint  only,  or  may  be  seen  coincidently  in 
different  bones. 

In  late  cases  we  find  ostcophytic  gro-wtha  on  the  shafts  of  the  long 
bones,  due  lo  a  chronic  proliferative  periostitis,  with  the  pro<lnctian  of 
new  l>one  under  the  periosteum.  This  leads  to  great  thickening  and 
enlargement  and  deformity  of  the  affectetl  bones,  and  is  rather  char- 
acteristically seen  in  the  tibiiv,  Gumraata  may  also  form  in  the  Ixmes, 
and  may  break  dowm  and  ulcerate  just  as  in  the  tcrtifir}*  form  of  acquired 
$)phili3. 

The  skin  rarely  shows  lesions  commensurate  with  the  cliTnc  al  im- 
portance of  the  manifestations  appearing  in  it.     In   most  fatal  ruses 

le  eruptions  have  disappeared  and  the  skin  shows  nothing  character- 
istic. If  only  an  criihematous  eriiptinn  has  l>een  present,  nothing  can 
he  Been  after  death.  Ort  the  other  hand,  we  may  see  superficial  erosions 
from  bullous  or  i)ustular  eruptions,  or  there  may  bt^  distinct  ulceration, 
especially  abtjut  the  anus  or  the  mouth  (Fig.  124).  Microscopically, 
in  the  simpler  fonns  of  eruption  we  find  simple  mund-cell  infiltration, 
especially  alwut  the  principal  vessels  and  the  glandular  apparatus;  in 
the  ulcerative  or  pustular  processes  tliert^  will  be  more  or  less  destruction 
of  the  epidermal  layers  of  the  skin. 

Symptomatology  .—The  condition  of  the  cliild   at   birth   depends  on 

o  main  factors,  the  virulence  of  the  infection  which  it  has  inherited 
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ami  the  stage  of  t!ic  disrasc  in  which  it  Is  bom.  For  instanrt*, 
infeftiun  Ls  so  ovcrwholrnin^  in  oru*  feliKs  thiit  it  never  ccmics  to  muturity. 
but  iiiifwamagc  takc-s  ptac-e  at  .some  ptTiwI  of  ititradlrriuf'  fxUlerice. 
On  the  otlirr  liaiid,  many  infaiil-s,  the  Mul>je<t  of  con^-nitaj  sypbila. 
are  ll)orn  to  all  iippi'nran('<'H<>ntin*ly  nonnal,  ant]  unly  show  nulil  i'vuIpmow 
of  th<'  ilLst'ase  afUT  a  cunsiderahle  tinif.  lit'twrrn  these  two  LXtn*rw^ 
all  (It'^rccs  of  tlevelopniftit  of  symptoms  art-  seen. 

It  must  t>e  rfmemlxred  that  in  congenital  s\i>hilis  there  is  no  initial 
lesion  to  rnrres|Mini|  with  the  chancre  of  tlie  aci|iiin*<l  flisi*tt.s4\  Uio 
infection  having  taken  place  thnjujzh  the  fetal  ein-ulalion,  anil  Uiat 
the  ]X'riwl  of  incubation  is  of  an  itulefinife  Iciif^fth  itf  lime.  [*(i.v>^ibly 
the  chaiifjt'  of  envirtinment  from  a  wann.  Hiiid  medinm  to  a  romfMini- 
tively  c{w>l, gaseous  one*  whicfi  the  skin  ami  nincous  nirmbranes  undfrK** 
at  birthf  h  tlie  excititig  cause  for  the  uutl>reak  of  syii}ptonL-s.     At  any 
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rate  tlie  avera^  infant  the  victim  of  et>ngeni(a1  sy|ihilis  is  txjrn  Twnnal, 
anil  the  most  careful  in&peclion  will  fail  (o  H)id  arty  si^n  of  the  presrncr 
of  the  tiisease.  'I'he  real  *\i(len4'es  of  the  disease  Ix^piii  in  a  very  lar)^ 
perccnta^  of  (he  cases  (luring  the  '^eeoml,  thiriJ,  and  fourth  weeks  of 
postnatal  life.    Occasionally  they  are  p(ist(joiie(|  until  the  scctjiul  month. 

Accohlingly  the  clinical  history  of  congenital  syphilis  may  Ix*:  mis- 
carria^  ^luring  the  early  months  of  pregnancy:  the  birth»  prematutrly 
or  at  term,  of  a  deafl  fetus  showing  nmloubteil  lesions  of  inh(*ritiil 
sv'philis  in  its  skin,  tKjnes,  and  vLscera;  rnrely  the  birth  of  a  living  infant 
in  the  eruptiw  sta^  of  the  dlscaye,  showinff  le.sions  <if  the  skin  ami 
mucous  membranes;  but  usually,  if  the  pregnancy  go  to  term,  a  living 
chiUli  .showing  no  evidences  of  syphilis. 

Our  consideration  of  the  subject  doe-s  not  include  the  9tuflv  of  tlic 
firsl  two  varieties — stilllHirn  infants. 

In  eases  boni  with  the  diseafi^  fully  developeil    we  Hnil   a  4le<^jtk-<J 
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degree  of  malnutrition  present.  The  infant  is  emaciated,  its  skin 
wrinkled,  and  its  appearance  that  of  senility.  Skin  eruptions  are  the 
most  characteristic  evidences  of  the  disease.  Vesicular  eruptions  seem 
the  most  common,  and  these  are  regularly  seen  on  the  palms  and  soles 
as  a  palmar  or  plantar  pemphigus.  ITie  vesicles  may  contain  purulent 
serum,  and  may  have  burst,  leaving  a  loose  torn  skin  hanging,  attached 
at  the  edge.  In  other  places  they  may  dry  up  and  form  yellow  crusts 
oil  various  parts  of  the  body,  A  coryza  may  be  present  at  birth,  and 
the  mucous  membrane  of  the  lips  may  be  shiny  and  dry,  and  tend  to 
crack.  These  infants  are  regularly  very  feeble,  and  usually  live  but  a 
short  time. 

In  the  ordinary  case  of  the  birth  of  a  normal-appearing  infant,  the 
clinical  history  is  quite  different.  On  close  inspection  such  an  infant 
will  ^how  a  clean  skin  and  normal  mucous  membranes,  but  there  Is 
often  a  little  anemia  present,  which  if  watched  gradually  increases. 
Some  of  these  infants  are  liable  to  suffer  from  hemorrhages  at  the 
umbilicus,  and  the  cord  is  often  friable.  The  infant  may  l)ecome 
w^akeful  and  its  nutrition  begin  to  fail;  but  the  first  characteristic  sign 
that  shows  itself  is  a  persistent  coryza,  due  to  mucous  patches,  that 
appears  about  the  third  week — the  so-called  "snuffles."  The  nasal  dis- 
charge may  be  profuse  or  only  moderate;  it  may  be  thin  and  watery,  or 
at  times  a  little  blood  stained,  but  it  does  not  respond  to  the  ordinary 
means  that  are  used  to  cure  such  discharges.  Accompanying  this  con- 
dition the  infant's  cry  may  be  hoarse,  and  inspection  may  show  mucous 
patches  in  the  mouth  and  throat.  The  lips  may  be  fissured  more  or 
less,  producing  rhagades  (Fig.  124),  which  leave  the  tell-tale,  radiating 
scars  of  later  life  (Fig.  125). 

Almost  coincident  with  these  lesions  in  the  nasal  and  oral  mucous 
membranes  appear  the  typical  cutaneous  manifestations  of  the  disease. 
As  in  the  acquired  disease,  the  skin  lesions  are  multiform  and  may 
present  a  variety  of  lesions  at  the  same  time.  Thus  we  may  see  a 
simple  erythema  or  roseola  at  one  time,  or  macules,  papules,  vesicles, 
or  even  pustules  at  another. 

The  most  common  eruption  Is  the  maculopapular  syphilide.  The 
iiifiltration  in  the  skin  may  be  almost  nil  when  only  macules  are  present, 
while  at  other  times  or  in  other  places  it  may  be  rather  extensive,  caus- 
ing decided  thickening  and  a  resultant  papular  condition.  The  macules 
and  papules  show  a  decidefl  tendency  to  coalesce,  producing  a  continuous 
eruption  in  places,  while  the  outlying  areas  present  normal  skin  l)etwcen 
the  individual  lesions.  These  confluent  rashes  seem  to  Ix^  distributed 
especially  where  the  irritation  is  greatest,  and  are  frequent  about  the 
buttocks  and  genitals,  and  generally  extend  down  the  thighs  on  to  the 
calves  and  on  to  the  feet  (Fig.  126).  The  fa^-e  Is  another  common 
situation  for  these  macular  eruptions. 

The  margins  of  the  continuous  eruptions  are  irregular,  and  often 
separated  by  clear  skin  from  scattered  but  smaller  patches  of  the  same 
kind  of  rash.  The  edges  are  usually  but  slightly  raised  above  the  level 
of  the  sound  skin,  but  may  l)e  deci<ledly  infiltrated  and  thickened. 
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The  epithelium  may  in  places  peel  oflF  aiwj  leave  ragged  edges.  thS 
sei'ti  oftcnfst  alxjut  the  feet  hihI  fiands.  In  tht*  early  .stag's  ihese  mac 
and  piipules  an:-  bright  red,  Init  as  they  grtnv  ulder  they  j;;rf*w  <!uUc 
toU>r  and  finaUy  Ux-ome  topper  or  ham  colored,  which  is  cok 
rather  typical  of  syphilitie  ntshes. 

V^esieular  ayphilides  iin'  rare,  hut  may  ow-ur.     On  tlie  pair 
soles  they  prothur  tlu'  wfl]-kin>vi'ii  ]M.'mphigii.s.      The  vr.'*i<-|rs  var 
siKe  from  n  peit  to  the  larger  IxilJw.  whieh  may  cover  a  gootl-siaed  i 
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of  skhi*     They  contain  iron'  or  less  .senim,  which  may  U*  pmM 
eolur.     On  nipturing,  the  underlying  skin  is  seen  to  l>e  intikrated  i 
copper  colored.  ^| 

Puslidar  eruptions  are  common  and  aR'  often  mixed  in  wflP 
maeulopapular  raslies.  They  occur  mostly  on  the  fare,  head,  i 
buttocks,  but  may  apjwar  anywhere,  lliey  often  come  in  groups  mh 
the  fotiehead  or  near  the  anus.  On  dwcharging  their  contents  d 
cnisl'i  are  formed*     ^^T  pml>ably  tlie  pustules  are  most   frrquei 
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"ue  to  infeceion  of   pre-existing  svphilitic    rashes  by  pus-prmlucing 

Aiopw'iti  is  ortinarily  present  to  a  /greater  or  less  degree^  but  is  scarcely 
Hiaraiieristic,  as  il  ocrtirs  in  so  many  forms  of  malnutrition.  This  may 
^n%\\-^  the  pyelasheH  anfl  eypbrows»  ft*  well  as  ffu-  scalp.     The  nails 
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?*y  sfinw  signs  of  itiflamination  at  tht'ir  junctioit  with  the  skin,  and 
"'lie  matrix  IS  involvetl  ihe  nail  may  be  slieil, 

'*»e  inuc(K"Utoneous  jnnttions  are  usually  the  seat  of  lesions.  Those 
*™  ttip  lips  have  been  aln^ady  descriljed.  Tlie  anal  oriHoe  often  shows 
iniittJUs  patches,  ulcerationSj  fissures,  or  roiulyloniata,  tlept^nding  on 
'Iw  sevfriiv  of  the  individual  lesion.  The  same  is  true  of  the  vulvar 
*>fifice  (Fig.  127). 
As  In  most  bone  diseases  occurring  during  growth,  those  uf  .syphitb 
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are  al.so  commonest  alwut  the  cpiphvseal  juiieiiuns.  Tlie  symploni 
pHiri,  leiHli^riifSrSj  ami  swelling.  Uut  vrry  littlt*  iriiiif-ss.  Hrsultitij;  twm 
those  chants,  tlu'  joint  is  moTv  ur  Irss  voluntarily  iniiiiuhiUiMMl,  a-s  mnvi*- 
mcnt  inrrcasfH  the  piiiii,  ami  »  psiuiiloparalysis  may  In*  prcMliK***!,  for 
wliitli   often  thvtiv  babirs  are  bmufrht  to  the  physi<'iai),     Pscur!op«r- 

alysis  may  ^ktut  without  ni'|i)iru- 
litm  of  the  opiphysiH.  'TIk'  bonr^ 
of  thi"  ii[HK'r  or  limrr  fXtrvmilMH 
ail*  mast  likely  lo  U*  inv^ilvwl, 
siifh  as  thf  hiinHTus  or  femur, 
hut  any  IwUfH  may  Ik'  allai-kcul, 
L'Vfd  the  clrtviclrs  or  ihc  rilw. 

Syptiilitir  C'pi]>hysitis  may  o«fiir 
siiijjly  i>r  Ik"  muhipU",  and  ts  oftm 
f|nitr  ilttticiilt  to  <li?(tin^iash  from 
rluil  due  to  rit'kfls  nr  tulwrtMiloMS, 
( )flfii  only  tre*atiiKMJl  will  st-lllc 
the  (ha^jiiosis.  'Hir  cpiphy^^is  may 
.sfpiirale  ifxtm  tlie  shaft,  hut  the 
skill  is  '^eliLoiu  involved  ati(l.siiiit.s<*!i 
an-  rare.  The  nfijjhlxjriiip  joints 
iisniilly  t'S**a|K*  iiivolvcineiil,  nl- 
thou(ili  a  srcondary  artliritb^,  pmh- 
alj|y  ihie  to  M)Uiv  |)ii>-prcMli)eiag 
orijatiism,  may  turur  as  h  r<rin- 
piiealioi).  Sy]»hilitif-  ihictylitis  in- 
virivin^  llie  pluilaiip"^  iiiitl  inela- 
caipals  or  iiietalarsals  may  oct-ur, 
niifl  is  vt'ry  similar  In  iIk'  ixiiuli- 
iiDii  prodiKt^d  hy  tnUTculrisis. 
Here  wc  often  fin«l  necPusis  ainl 
sinuses  resulting  fnun  llu*  extni- 
ftionof  <lFa*l  picc*t*sof  !»i>iie.  IVri- 
ostitb  of  the  proliferative  variety  may  octiir,  caiisiiiir  thickening;  in  ihc 
shuft.s  of  iht  lon^  Ijones^  and  often  the  formation  of  no*lrs  on  the  Hat 
Ixme.s,  Hiieh  !L^  the  fruiital  or  parietal  Iwni*??— the  so-c'alk'(i  cranial  UiK^icii. 
Thi.^sc  may  rarely  suppmrale. 

On  examining  ill*'  alHlnmen  of  infants  presenting  any  or  ait  uf  the 
ttliove  si^ns,  wc  rvpiiarly  will  fin<l  thf  liver  :intl  splei-n  palpahle  well 
below  their  nsual  loriition  and  liiHtinrtly  enhir^H,  The  edy^^s  of  Ixith 
will  l*  elean  ent  and  ^ive  the  impressiint  oi  hurtltie.ss.  Kxecpt  in  the 
prt'SenC'f  of  some  skin  or  lw>ne  lesion  d raining  into  the  nei^hU*ring 
lymph  no*les,  the  no<les  will  not  Ih^  rmmil  so  uiiiformly  and  getjerally 
**nlarp'd  Jis  they  are  in  the  acfiuirt^d  diwast*. 

(jummata  may  develop  anywhere  in  the  IkkIv.  In  the  skin,  if  un- 
Ireatfil,  they  Itn-ak  down  arnl  form  nlceis.  In  the  inueons  membranes, 
as  tln>sp  of  the  nose  and  month,  they  re^nliirly  invtule  the  Ume.  mu\  *w 
ihey  ulcerate  they  may  perforate  the  nasal  septom  or  the  hard  |»alate. 


nilktime  H7|)hni<i;  lar^Hrvji  of  cuudfloinulai.i(] 
liultocks.    (UuitbeliH) 
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or  may  cause  necrosis  of  the  nasal  bones.  These  perforations  of  the 
nasal  septum  or  roof  of  the  mouth  are  quite  typical.  When  involving 
the  nasal  bones  they  lead  to  the  deformity  known  as  saddle-back  nose, 
a  distinct  depression  at  the  junction  of  the  nasal  and  cartilaginous 
portions.  Gummata  may  likewise  occur  in  the  viscera,  but  are  ordinarily 
not  diagnosed  in  these  locations.  In  some  late  cases  paresis  of  one 
extremity  with  symptoms  simulating  lead  palsy — e.  ^.,  drop-wrist — may 
develop- 

Anemia  and  all  the  evidences  of  malnutrition  gradually  increase 
during  the  course  of  the  development  of  the  symptoms,  and  from  time 
to  time  an  irregular  fever  may  be  present. 

The  child  may  die  of  wasting,  or  of  some  intercurrent  disease,  but  if 
the  infection  is  mild,  and  if  proper  and  energetic  treatment  is  pursued, 
the  evidences  of  the  disease,  the  secondaries,  as  they  really  are,  gradually 
disappear  and  the  child  may  completely  recover. 

One  of  the  results  of  an  early  keratitis  is  a  corneal  opacity-  The 
permanent  teeth  often  present  rather  a  characteristic  appearance,  the 
so-called  "Hutchinson's  teeth"  (Fig.  128).  In  this  condition  the  upper 
central  incisors  are  deeply  notched  by  a  crescentic  depression  in  their 
cutting  edge,  the  enamel  is  imperfect,  and  the  teeth  themselves  are 
shaped  like  a  peg  and  rounded.  The  ear  having  l>een  involved,  a 
chronic  otitis  of  the  inner  ear  develops,  causing  a  loss  of  conducting 
power  in  the  auditory  nerve.  The  stigmata  which  follow  early  syphilis, 
interstitial  keratitis,  pegge<l  and  notched  teeth,  and  deafness,  are  some- 
times called  Hutchinson's  triail,  and  are  considered  quite  pathogno- 
Tnonic.  The  most  important  of  these  signs  are  the  so-called  Hutchin- 
sonian  teeth. 

Diagnosis. — In  case  of  stillborn  infants  the  presence  of  bidlsc  and 
"the  examination  of  the  viscera  usually  will  clear  the  diagnosis.  Macer- 
ation must  not  l)e  consideri^d  a  .syphilitic  symptom. 

In  living  infants  a  well-marked  case  presents  few  difficulties.  The 
parental  history  must  be  taken  into  consideration,  particularly  the 
results  of  previous  pregnancies  of  the  mother.  Repeated  abortions 
and  the  subsequent  birth  of  a  living  child  presenting  some  signs  of  the 
<lisease  are  suspicious  circumstantial  evidence. 

An  incurable  coryza,  fissures  alx)ut  the  mucocutaneous  regions, 
epiphysitis,  multiform  rashes,  condylomata,  and  malnutrition  are  all 
valuable  signs.  Enlarged  spleen  and  liver  are  confirmatory.  Rachitis 
presents  a  numl)er  of  these  same  signs,  but  it  must  be  rememl)ered  that 
syj)hilis  produces  its  effects  usually  during  the  first  half  of  the  first 
year  of  life,  while  rickets  shows  most  plainly  during  the  latter  half  of 
the  first  year  and  the  first  half  of  the  second.  In  other  words,  rickets 
takes  time  to  develop,  while  congenital  syphilis  Ijegins  to  present  symp- 
toms soon  after  birth. 

Hutchinson's  triad,  or  any  two  of  the  three  signs,  are  very  t}^ical. 
The  lx)ny  legions  are  very  difficult  to  separate  from  similar  changes 
due  to  tubercidosis.  Often  only  a  therapeutic  test  will  decide  the 
question.     Deformities  of  the  nose  and  hard  palate  art^  always  aids. 
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and  likewise  tluckenirii^  and  deformities  of  tlip  t'lWuv.  Paralysis 
due  to  -syphilis  is  not  symmetrical  and  will  yi^Jd  lo  Mpeiific  irt-at- 
meiit, 

Prognoiifl.— Thi-s  is  a.  much  mow  fatal  discjise  than  acquirxHl  sy|>liills 
of  adult  life.  Muliintrilioii  is  a  frt^qiient  I'aiJSt-  of  di'Uth,  and  th(*  lowcwtl 
vitality  duf  to  this  caiitie  make,s  surli  infuiiis  very  sirsirptihli*  to  nlhrr 
disease.'^;  thi-y  nftt'ii  4lie  of  comptiontinna  that  a  rionmil  infant  wontil 
survive.    The  earlier  after  ivirth  the  symptoms  develop  the  worse  the 

Fm;.  i» 


pm^ofih,  and  natnrally  the  earlier  and  more  xn^romns  the  trratrornt 
the  better  the  chances  for  survival. 

Even  if  they  esenjx"  death  through  a  mild  iiifeetion»  or  as  the  rrnult 
of  active  treatment,  children  tfic  vietints  of  this  dise^si^  never  seTm  to 
develop  entirely  normally.  'ITiey  show  evidences  of  malnutrition  of 
one  kind  or  another,  am!  they  often  develop  rickels.  Their  ^iwlh 
Diay  be  stunted,  their  mentality  may  never  Ik'  all  that  it  shouUI,  and 
finally  we  often,  even  after  most  tareful  treatment,  see  some  of  the  lale 
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_^  of  the  di.'sease  developing  about  pul>erty,  ftci  thiit  in  no  way  can 
the  prognosis  be  looked  on  a.s  other  than  tinfortiiriate. 

Trettment. — If  a  woman  known  to  l)e  syphiUtic  shoukt  become 
pregnant,  nv  if  a  woman  .should  be  pregnant  by  a  man  known  to  be 
syphililto,  antisyphiUtic  treatment  shonhl  l>e  l>ej^tm  iis  early  in  pregimncy 
as  practicable,  and  i^hould  be  conliniitrd  until  the  !Jeginnin;^;  of  labor. 
This  treatment  should  t)f  the  ordinarily  accepted  one  by  mercMiry  or 
iodide  of  potassium,  or  l>oth  coniljiru'd,  aeeording  to  the  indications  for 
the  individual  case.  If  a  child  is  Iwirn  to  such  a  mother,  e%'er)'  effort 
should  Iw  made  to  air!  natural  lireast  feciiing,  as  breast-fed  rliildren 
alwav.s  do  l>etter  than  han<]-feil  ones  when  subject  to  thLs  disease. 
During  Lactation  the  antj.s}"]>tiilitie  trt^atment  of  the  mother  should  be 
continued  whether  she  seem.s  to  riewl  it  or  not.  No  wet-nurse  should 
ever  be  employed  for  u  sv'^sfiilitic  infant. 

Immediately  on  making  a  dia^nosLs  of  congenital  syphilis  mercurial 
treatment  must  be  Ix'gun*  It  may  be  administered  throngh  the  .skin  by 
inunction,  or  by  way  of  the  stomach.  It  Is  often  wise  to  use  first  one 
mcthoil  for  a  time  and  then  to  ehani^  for  a  period  to  the  other.  Children 
bear  mercutr  well  and  sehlom  .sutfer  fr*mi  salivation,  but  their  Ixjwels 
asily  become  loose,  and  this  Is  always  an  indication  for  the  nse  of  the 
iruinction  methoil. 

For  inunction  the  onlinary  blue  ointment,  unguentum  hydrargyri, 
is  uscfl  in  daily  ilose  of  alxint  \M  gm.  (a  scruple).  The  location  for 
Tubbing  the  mercury  in  .slioul<l  be  changed  from  day  to  day  to  avoid  irri- 
ating  the  skin.  The  .sok\*s  of  the  ftrct,  the  skin  of  the  thighs  or  up|*er 
arms,  and  the  surface  of  the  back  or  alulomen  can  tx^  usetl  one  after  the 
other,  or  it  may  l>e  put  under  the  binder.  This  method  is  .sure,  but 
<lirty  and  troublttiome.  The  oleate  of  mereurT.'  from  fl.;i  to  5  per  cent. 
?itrength  is  .sometimes  tisefnl  and  it  ia  a  cleaner  preparation  than  the 
blue  ointment.     Resorbin  is  a  gotwi  vehicle  for  tnercurjv 

The  bc^t  preparation  for  internal  use  seems  to  Ije  '*gi*ay  powder," 
hydrarg\Tum  cum  crcta.  The  chalk  serves  to  counteract  slightly  the 
laxative  tendency  of  the  mercury.  It.'^honht  Ik*  given  in  doses  of  0.065  gn», 
{1  j!j:)  three  times  a  day.  As  the  child  grows  okler,  or  in  the  cases  of 
[.sewrc  infection,  O.KiO  gm.  t2gr-)  three  times  a  day  may  l>e  given.  Some 
physicians  gi\'e  calomel  in  O.IKMio  gtn.  T^gr.)  doses  three  times  daily; 
others  the  corrosive  chloride  in  0.(X)10>^  gni.  (^.^jy  gr. )  doses  three  times 
daily;  and  others  the  protiodide,  hydrargyrum  iodidum  viride,  in  0.0162 
gm.  fi  gr.)  doses  three  ticues  a  day.  AVitli  any  of  these  prt^parations 
for  internal  use,  in  ciise  of  iliarrhca,  a  little  opium  may  be  combined, 
Bs  Dover's  powder  in  O.(H02  gm.  (]  gr). 

Ijocally,  fissures,  ulcers,  ami  condylomata  shoidd  be  treatwl  by  dusting 
with  dry  calomel  powder^  or  by  tlie  application  of  calomel  ointmeni*  in 
the  proportion  of  4  gm.  (I  dr.)  to  3(*  gm.  ll  oz,)  of  vaselin.  In 
severe  skin  lesions  a  daily  bath  in  1  :  20,lKH)  solution  of  corrosive 
sublimate  may  Ik*  valuable.  "Snuffles"  is  treated  by  cleansing  the  no.se 
with  a  mild  alkaline  wash,  as  Seiler'.s  solution,  and  then  smearing  the 
inside  of  the  Doatrik  with  unguentum  hydrargyri  ammoniati,  or  the 
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caltimpl  ointment  T^ter  treatment  will  require  iodide  of  pota^li  in  lU* 
saturated  suluiioDj  do£>e,O.U(>  c.c.  to3c.c.  {1  to5drops^  three  times  daily. 

TrvatTDeiit  should  txf  ctMitiniie^i  without  intcrruptiuii  until  all  s'tjpns 
of  the  dlsi'as**  have  disappeared,  inciuditif;  enlarged  liver  and  splern. 
After  that  interruptions  can  be  maiie  in  it  from  tune  to  titne.  with  rv- 
newal  of  the  treaiment  again  for  the  two  to  thn**'  years  that  are  i»nliiia- 
rily  lookefl  on  as  the  proper  lenffth  for  continuing  in  the  aetpiin'd  di^spa.-v. 

Evpr}ihin^  possihie  in  a  hvpenir  way  should  Iw  done  for  these 
infant:):  n^j^ular  hours  for  ealin|f  and  sleeping,  almnilatuv  of  fresh  jiir, 
srnipulous  eleanliiiess,  init],  in  eitse  (he  motiier  eainiul  nnrnt*  }ier  infant, 
careful  attention  tf»  all  the  .s|M^inl  ndes  for  wientifie  artificial  fettling. 
An  iron  tonic  may  be  of  great  value  as  an  aid. 


RHEUMATISM, 


By  JOHN  UIKHAH.  M.D 


I 


Rheumatism  is  an  aeute,  non-eonta^otis  fever,  the  exaet  rau^*e  of 
wfiich  ia  as  yet  unknown.  In  children  ovtr  ten  years  of  a^*  it  i^  rhur- 
a^'terixeii  frefpiently  by  the  same  symptoms  as  are  st*en  in  ndnlls:  fever, 
multiple  arthritic,  ^reat  pain,  a  tendency  to  involvement  uf  the  librotLs 
tissues,  and  uf  inflammations  of  the  heart,  and  sour  swejittn^.  In 
children  tx'twwm  five  anrl  ten,  and  even  yonneer.  typieal  Httaek.s  of 
articular  rheumatism  may  o<*cur.  but  atypical  atlneks  are  mneh  nron- 
common.  Under  Hvf  yeiirs  articular  rheumatism  of  the  adult  type  us 
very  rare  and  the  disease  Ls  maiufe^sted  by  a  inimlMT  of  symiHom-s  no 
one  of  which  can  \ie  regiirded  lis  pathognomonic,  bill  which,  taken 
together,  form  a  symptom-eomplex  that  makes  the  dia^josi-s  {Hi>v>^ibk-. 

The  varifttions  of  the  disease  as  se«*n  in  infants  an«l  yoini^  '-hildren 
make  it  liable  to  Ix*  uii.staken  for  other  dUeases^  while,  on  the  ulher 
hand,  t(»lally  dilfcrcnt  affei^tions  are  called   rhenmatie. 

Etiology. — The  exact  cause  of  the  disease  Is  unknown,  b*it  there  aiv 
numerous  theories.    Three  of  these  may  be  nientionetl: 

1.  ^rhat  rheumatism  is  an  infectious  disease.  This  U  Iwnie  nut  by  h 
study  of  the  occurrence  of  the  disease.  It  may  Ik*  seen  in  epidemic?* 
and  thc-^e  epidendcs  are  liable  to  U-  followed  by  outbreaks  of  less 
severity.  It  occurs,  of  itjnrse,  apart  fnim  any  epidemic.  Poynlon  and 
Paiue,  Trilmnlet  and  Wiussemuuni  have  ind(|M'nrlrntlv  isi>latfd  a  iliplo- 
eoeens,  nearly  idetitjcal  in  t-ach  iiistanee,  which  they  rejjard  it>  the  cause 
of  the  disea.se,  but  this  is  not  ycl  confirmed.  The  infection  theory,  wbilc 
nol  definitely  proven,  is  gi^ncrahy  ae<vpted. 

2.  That  the  disease  is  cbH*  to  chemical  or  metal»filie  4'aii>te,H.  'Ilbis  ts 
l>a»ed  on  the  idea  that  there  is  ijefedive  as.siuiihitit>!K  with  the  funnalion 
of  abnormal  products,  which  are  toxic,  I^wtie  acid  is  the  inoist  frr- 
quently  meutioncil  of  thes*^. 

'•i.  Tiiat  the  diseas**  has  a  nervous  orijfin. 

Patholo^. — There  are  m»  ehnnuteristic  postmortem  ehaujp^.  'ITie 
joints  when  affected  are  swollen,  the  swellini;  affeetinj;  the  synovial 
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membranes  and  ligaments  and  the  surrounding  tissues.  There  is  hyper- 
emia and  a  not  very  abundant  effusion  which  is  somewhat  turbid  and 
contains  leukocytes  and  some  flakes  of  fibrin.  The  pleurisy  and  pneu- 
monia which  are  frequently  found  are  due  to  other  organisms  and  there 
is  nothing  distinctive  in  the  lesions.  Changes  in  the  heart  are  men- 
tioned on  p.  695. 

Occnrranee. — The  disease  is  most  frequently  found  in  the  temperate 
climates  where  the  humidity  is  high.  It  affects  girls  somewhat  more 
frequently  than  boys.  ITiis  sex  difference  lasts  until  about  twenty  years 
of  age.  It  has  been  thought  by  many  to  be  an  hereditary  disease.  It 
certainly  seems  to  occur  in  families,  but  whether  that  is  due  to  trans- 
mission of  a  tendency  to  have  the  disease  or  whether,  as  may  be  probable, 
it  is  due  to  house  infection  or  to  hotise  occurrence  cannot  be  definitely 
stated.  It  is  quite  certain  that  exposure  to  cold  and  wot  predisposes  one 
to  an  attack.  One  attack  does  not  produce  an  immunity,  but  rather 
predisposes  to  a  second. 

Symptomatology. — ^^Ilie  adult   t\y^  h  usually  seen  in  children  from 
about  ten  years  of  age.    The  older  the  child  the  more  liable  the  disease 
is  to  conform  to  the  adult  type,  and  the  younger  he  is  the  farther  the 
symptoms  will  deviate  from  it.     In  the  younger  cases  there  are  several 
marked  differences.     Not  many  joints  are  involved.     The  pain  is  not  so 
asevere,  nor  the  fever  so  high ;  the  sweating  is  not  marked  and  has  little  or 
none  of  the  characteristic  sour  smell  as  observed  in  a(hilts.     Instead  of 
lasting  three  weeks  or  more  the  attack  is  usually  over  in  two  weeks  or  even 
.a  few  days.     Relapses  are  uncommon  just  as  recurrences  are  frequent. 
In  acute  cases  in  children  the  onset  is  usually  sudden,  with  no  pro- 
dromes.   There  is  more  or  less  pain  in  one  or  more  of  the  joints;  there 
is  fever,  which   is  ordinarily  not  very  high  and  may  only  be  100°  or 
101.5°  Y.,  although  it  may  reach   105°  F.     There  may,  however,  W  a 
gradual  onset,  with  vague  pains  in  several  joints;  an  indefinite  condi- 
tion of  malaise,  with  or  without  some  of  the  other  manifestations  of 
the  disease.     Usually  these  cases,  sooner  or  later,  show  more  or  less 
"marked  svmptoms  of  a  definite  attack.     A  ran^r  mode  of  onset  and  one 
^which  may  be  very  puzzling  Is  to  have  fever,  headache,  and  some  gastric 
*iisturbance  for  several  days  iM'fore  there  is  any  pain.     There  may  l)e 
a  tonsillitis  at  the  outset,  or,  after  a  day  or  two  of  indefinite  symptoms, 
iieart  murmurs  may  be  made  out. 

The  joints  most  usually  affected  are  the  knee,  ankle,  small  joints  of 

the  foot  and  the  wrist,  but  no  joint  can  be  said  to  Ix*  exempt.     The 

joints  may  be  swollen  without  much  pain,  and  if  in  the  upper  extremity 

may  be  overlooked,    '^fhe  pain  may  not  be  severe  enough  to  keep  the 

patient  in  bed  or  it  may  Ix*  as  severe  as  in  the  adult  type  of  tlie  di.seiise. 

Tlie  symptoms  persist  for  varying  lengtlis  of  time.    In  some  cases  of 

rheumatism  the  patient    is  all  right  in  from  five  to  seven  days;    the 

average  case  lasts  about  two  weeks,  while  some  may  drag  along  and 

tend  to  l)ecome  subacute  or  chronic. 

In  children  under  seven,  attacks  of  articular  rhcuiiiatism  are  rare, 
but  other  manifestations  may  I)e  found.     Under  three  rheumatism  is 
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rare,  but  it  has  l>eeu  observed  I'ven  umler  one  year  of  agi\  In  tlicse 
young  children  tht*  .swt'llinj;  of  the  joints  may  l«*  slipjht  a.iu\  (raasietil, 
with  iittle  or  no  heat  or  redness.  In  younger  children,  and  in  the  older 
ones  as  well,  the  symptom-eoraplex  is  made  up  of  a  inunlxTiif  things, 
ami  these  are  seen  in  divers  combinations,  and  .sometinn-.s  one  symp- 
tom Ls  prominent  and  .sometimes  another.  The  eourse  is  extremely 
variable.     In  acnte  rases,  however,  it  is  Ituble  to  Ix'  alxMit  two  weelts. 

Hfari  Lemons. — These  are  de.serilH'd  in  detail  in  the  .section  on 
Diseases  of  the  Ilciirt,  but  the  subject  warrants  the  following  brief 
menti(m.  Involvement  of  tlie  heart  is  a  fre(|uenl  occurrence  in  rheum- 
atism in  thihiren.  It  is  said  to  lje  more  Italde  to  (K'cur  in  them  than  in 
ai!ult5.  There  is  either  an  emlwanlitls.  a  |K'ricanlitis.  or  a  myncBrditi--^- 
(See  p.  695.)  In  all  eases  of  su.spected  rheumatism  the  heart 
should  he  carefidly  studied  each  time  the  patient  is  seen.  It  is  ft 
notoritjiis  fact  that  acute  pericanlilis  ain!  endocarditis  are  wty  ffe- 
(juently  overlooked.  When  found  in  tlie  course  of  a  febrile  dlsea.se 
of  oKscure  nature,  with  .some  of  the  symptoms  as  outlined  U*low,  U  is 
quite  .safe  to  B.ssume  that  it  is  rheumatic  and  the  efiild  filiould  l*e  trcateiJ 
aceonlingly.  In  most  case^  of  chronic  canhac  discasj'  in  ehildn-n  thrn* 
is  a  history  of  rhtMjmatism  or  of  vague  joint  or  ninscle  pains  which  may 
not  liave  li)een  correctly  diagnose*!  w'hen  observed. 

ChoTra. — This  is  another  fretjuent  manifestatioti  of  the  diseitw,  Tlje 
relation  of  chorea  and  rheumatism  is  discussed  in  the  chapter  on  ('horea. 
It  nsuully  comes  on  after  an  attack  of  rheumatism.  In  al>out  half  the 
cases  of  chorea  therc^  is  a  history  of  rheumatisnt.  Sometimes  it  ntMV 
precede  the  other  .symptoms  of  the  di.si'osc.  In  stilt  olheps  the  child  (•* 
choreic  and  when  articular  sympttjms  appear  tJjc  chorea  jgcts  lietter  to 
recur  on  the  subsidence  of  the  joint  trouble, 

TonniUiiis  Ls  fnMpiently  associated  with  rheumatlsni,  ThU  applies 
to  all  forms  of  tonsillitis  and  to  pharyn^ritis.  An  «c*nte  attack  (»f  rl»eii- 
malism  may  Ix-piu  with  tonsillitis.  Frcijiitnit  attacks  of  trmsillitw  in  a 
child  should  always  \te  regarded  with  suspicion; and  if  there  Is  a-HSOcrmtni 
heart  lesions  or  other  manifestations  of  rheumatl'<m>  there  can  He  but 
little  doubt  iLs  to  the  nature  of  th<*  fhrf>at  tT»nlilc. 

Skin  Ir.tiort.t  iK'Currin^  in  the  course  of  rheumatism  may  Itr  irganM 
as  a  part  of  the  disea.'^:'.  These  are  so  varied  that  they  are  must  easily 
described  as  erythema  multiforme.  Stidamina  are  common.  'ITicn? 
may  be  erythematous  rashes  not  unlike  a  .scarlatina  rash.  Red  miliarr 
rashes  are  frequently  seen.  Erythema  nodiwium  is  also  met  with,  lii 
this  latter  affection  tjirre  are  a  number  of  noiinles  from  the  siae  of  a 
Jn'an  to  a  pigeon's  vg^,  mostly  over  the  anteri(»r  part  of  the  le^  atut 
particularly  over  the  tibia,  but  occnrrinfi  on  the  fa^-e  and  other  part* 
of  the  IkmIv  as  well.  These  are  at  first  red  and  then  clinngr  to  a  piirpk* 
or  bluish  color  like  a  hniW*.  They  are  ternler  and  painful.  'ITirir 
duration  is  al»ont  two  nr  three  weeks.  Purpura  is  not  r]nitc  so  frvquent 
in  children  as  in  adults,  but  is  met  with.  Tliere  are  smere  forms  of 
purpura  described  under  the  name  of  [leliosia  rheuniatica  when-  ihrir 
is  fever,  swelling  of  the  joints,  bleeding  from  the  ^ms  and  mucous 
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ibranes  and  enlarge*!  spleen.    Inhere  is  a  reasonable  doubt  as  to 
irliether  thpse  are  really  rheumatic  or  not. 

^uht^uUineout  nodxdes  were  described  by  Barknv  and  Warner.    They 

Mt  mure  eoinmon  in  England  than  in  this  country,  but  are  met  with 

b^re  and  their  rarity  may  l>e  in  part  explained  by  the  fa«.'t  that  we  are 

St*  In  the  habit  of  looking  for  thum  as  they  are  abroml.     They  are 

considerable  diagnostic  value  when  they  are  present.     (In  England 

py  are  found  in  ai>out  20  per  cent,  of  the  eases.)     They  consist  of 

lall  transiton-  nodules  which  have  been  dpficril)ed  as  fibrous,  and  they 

el  like  it,  but  are  i^ally  only  a  transient  infiltration  of  the  tissue.    I^hey 

Tarv  in  size  from  a  pinhead  to  a  split  j3ea,  an*l  are  ftnmd  over  the  bones 

which  are  covered  only  with  skin  anrl  subcutaneous  tissue,  almut  the 

joints,  and  along  the  cout^c  of  the  tendons-    They  are  fount)  especially 

on  tlif  hands  and  wrists,  on  the  olecranon,  ationt  the  patella  and  the 

mtlleoli,  alon^  the  spine  of  the  scapula,  ami  on  the  vertcbrjie.     Wliile 

wmewhat  difficult  to  see,  the  noiliilcs  may  lie  ca.sily  felt.     They  come 

»nd  po,  reniaininic  weeks  or  months.     They  are  neither  painful  nor,  as 

i  rule,  tender.     Tliev  are  more  frequent  in  rhtldn-n  than   in  aflults. 

ITiey  niay  cotne  on  early  in  the  diseji^  or  alK>nt  the  time  the  patient 

■  is  gating  wcll»  or  tliey  may  come  on  without   any  acute  symptoms. 

W  They  are  even  associated  with  heart  lesions.     Similar  or  nearly  similar 

nwliiles  are  found  in  arthritis  deforrann.s,  gout,  and  migraine. 

Plrurixtf  and  ptt^umnnw,  are  l.x>th  frequently  met  with  in  the  course 
of  rheumatism,  hut  may  be  regarded  as  true  complications*  Ijcing  due 
l">  mixed  infections. 

^ rrwms  syjtiptoms  are  common  in  rheumatic  children.    Even  if  there 

•snochoppa,  there  is  liable  to  be  a  nervous  eondition — a  sort  of  hyper- 

1^  Sensibility,     The  childn^n  start  at  nolscft.  make  nervous,  purposeless 

H  'Movements,  grimaces,  and  the  like.     They  are  also  prone  to  headaches 

^  *niJ  ti)  nightmare.     Delirium  or  even  coma  may  l)e  met  with  in  the 

^^■ppc  foniLs  of  the  disease.     ^leningitis  of  rheumatic  origin  has  been 

tittcribed,  as  has  also  neuritis. 

PAnnnui, — ^.Mmost  all  children  who  have  hatl  rheumatism  have  a  more 
or  \vfis  severe  grade  of  secondary  anemia.  This  fciMnws  srt  regularly 
thai  anemia  has  been  included  as  one  of  the  features  of  the  disease. 

I-'iiuftiZnr  rheum/itijtm  undoubtedly  occurs  in  children,  although  some 
I's^V^atcd  that  it  is  rare.  The  growing  pains  so  frequently  complained 
*"niayin  part  \ye  explained  in  this  way.  A  child  witli  "gnawing  pains" 
*»oulfl  he  examined  carefully  for  other  niatu'festatious  of  rhevnnatism. 
"fonn  most  frequently  seen  attacks  the  muscles  of  the  neck  producing 
"^ticoilb.  In  these  cases  there  may  lie  more  or  less  fever,  following  a 
'^f'lpr  sudden  onset.  The  muscle  is  tender  to  the  touch  and  usuaHy 
^J"^' [»ainfuL  The  muscle  is  in  a  state  of  contraction  and  the  patient 
I  ^'t'tfr  cannot  or  will  not  move  it.  The  symptoms  are  less  severe  when 
*'"'iatif*nl  is  in  ImhL  The  head  may  be  twi-sted  to  one  side  or  lie  re- 
^^Ufl  atXDrding  to  the  muscles  affected.  Tfiese  cases  may  roughly 
emulate  a  meningitis,  but  the  diagnosis  is  usually  easy.  Ttiey  may 
*»o  1:*  mistaken  for  caries  of  the  spine  and  the  diagnosis  be  rather 
37 
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difficult;  the  iliiratton  of  the  dbea&c  dears  up  the  t'ltsc  wIuTir  iJierv  w 
any  douUt.  Tlw  muscles  of  the  lepi  arc  lu-xt  fit- i|Ufiilly  wlTtfttil  atMl 
almost  any  group  of  miisrles  may  HutTer.  The  duration  Is  usually  al»Ht 
a  wet^k-  l)Ut  aonie  of  the  ea.ses  may  last  much  longer.  'Iliere  U  frc- 
cjuently  aaHociatct!  ttuisillitis  and  heart  lesions. 

Diagnosis. — The  diagno-sis  of  rheumntLsm  in  infants  and  children 
U  not  uhvays  an  easy  matter.  True  rlu'umatLsni  is  fre^jueiitly  ovtrp- 
looked  and  what  is  called  rheiimatisiu  Is  often  some  other  affection,  and 
vlrc  verm.  It  Is  inifM^rtant  to  make  a  eorrt'ct  rliagnosU  as  the  futUJv 
welfare,  the  life  it-'ielf  even  at  times,  may  depend  ujHiri  it.  This  Ls  trui* 
where  infei:-te4l,  suppurating  joints  are  mistaken  for  it  an*!  also  in  the 
ease  of  scurvy- 

The  symptom-complex  as  deserilx'd  atn^vc  must  l*e  Ijorne  in  mini). 
In  doiihtfnl  case*;  much  can  Ix-  inferred  fn>m  the  family  hLntory  aiitJ 
the  prenous  history  of  the  child.  The  previixis  uecnrrence  of  skin 
lesions,  of  tonsillitis,  or  of  joint  or  mnseic  paiius  all  have  some  weight 
in  (leciilin^  the  tpiestion.  The  presence  of  these  or  of  a  heart  lesion  is 
of  the  ^eatest  importance- 
Acute  rheumatism  must  Ix'  differenliated  fnnn  the  following  dlscoarti: 
ScuTvif,  many  eases  of  which  are  called  rheumatism.  The  infrt'ijuencv 
of  rheumatism  during  the  first  two  years  of  life,  and  the  comparative 
frtM^ueney  of  scurvy  in  artificially  fcfl  ehil*ln.*n  should  aroiise  a  sus- 
picion of  the  latter  dLsea-se  where  there  are  oliseure  joint  pains  in  an 
infant.  The  nature  of  the  food  of  the  chiM,  the  presence  of  swvllinR 
or  bleeding  i>f  the  gums,  the  suhjjeriosteal  hemorrhages  pivinjj  ri^  to 
lar^e  swellings  alMtut  the  lonjc  ^Hmes,  and  the  al>senee  of  fever  arc  alt 
valuable  p>iiUs,  The  hernorrliages  into  the  skin  in  scurvy  an*  apt  to 
be  spijts  from  half  an  inch  to  two  inches  in  diameter  and  lfK>k  niorr 
like  bruises  than  clo  the  purpuric  s]}oLs  of  rheumalLsm.  Thry  are  «Lso 
usually  near  op  alxtut  the  larp;<T  joints.  It  must  l>e  l>ome  in  mind 
that  scurvy  may  occur  without  j;um  lesions  or  hemorrhii^'s;  in  fact, 
any  ]>art  of  tlie  symptom-eoniplex  may  lie  wanting,  \\lieu  in  i)oul>l  a 
pr<t(>er  diet  and  orange-juice  will  char  up  the  diagnasis  in  most  cases 
ill  a  few"  days. 

Rickd3  may  lie  easily  mistaken  for  rheumatism.  Tlie  restlcioness. 
sweating  al>out  the  head,  throwing  oH"  the  covers  at  niglil,  riekrty 
rosary,  craniotattfs  and  the  unlurc  of  the  feeding  will  ^nenilly  ppore 
sufficient  to  ditferentiate  the  two  diseases, 

Mttitiffle  $eci)miary  nrlhrifh  (K'curs  after  a  nnmljer  of  <IUcases  MDcmiC 
which  gonorrhea,  dysentery,  scarlet  fever,  and  cerehnvspinal  fe\*eT  air 
the  most  important.  In  infants  arid  yonng  children  the  gonorrheal 
fortu  may  he  met  with  as  well  us  in  later  life.  Clement  Lucas  found 
'l'.\  cases.  IS  of  which  followed  ophthalmia  neonatorum.  One  or  morr 
joints  may  W  affected  after  any  of  thr  diseases  mentioned.  The  ehron- 
icity  of  the  (Jisease  and  the  fact  that  it  fK-eiirs  in  the  course*  of  one  of  the 
aU>vc-menlione*|  dist^iLS4'S  serve  to  ililTen-nliate  it  fn>m  rhcumatiHiu. 
In  gonorrhea  the  diplocoecus  has  Iteen  found  in  the  joint  hy  aspiration. 
This  is  also  t  rue  of  the  meniligoc^K-eus  in  ttie  joint  troubles  of  meningitis. 
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iif  arthrifiJt  is  n^ftfly  »  form  of  tfir  tilHJvr,  Ix-iu^  a  svptic  itifivtiun 
liif  (hr  jiiiiit.  Ill  inaiiv  vhsvs  llit're  is  a  ilefiiitU'  source  (if  infection,  an 
JalKnrs$,  or  something  of  llit'  klud.  In  some  cases  the  origiiuil  soun.-** 
Fof  infttlioii  cannot  bo  found  or  Is  overlooked^  and  the  joint  is  the  first 
llhiii^THJtii-rd,  Thf  diagnosis  can  usually  U-  made  fn^ni  the  fact  that 
llhf  lt'iii|MTHture  LH  h«))]e  to  be  hij^^her  an*]  iMitli  liM-a!  and  run^stitutfonal 
liliAiiiritmitf  very  nuieh  greater  than  ff»nnd  in  rh  en  mat  ism. 

Acutf  ostei^myriitis  is  also  imjKjrtant,  for  if  the  diagnosis  Is  not  made 

fcnil  thi'  Ixtne  opened,  deatli  is  liable  to  result.  There  iii  high  fever,  -serioiis 

fiiistimtional  disturbance,  and  the  swelling  Is  alM>ve  rather  than  al>oiil 

tlif  jinm.     Acutf  arthritis  of  infartia  Is   usually  seen  in  i-tither  yniin^ 

infariK    Tbere  is  a  rapid  eiTu.sioii  into  the  joint,  which  either  starts  as 

a  jitinileiil  etTnsion  or  rapidly  l>eeomes  so.    The  knee  or  hip  is  usually 

llie  juini  affeete*!^  but  the  e]l>ow  and  other  joints  may  be.     As  a  rule, 

,,    but  nm'  joint  t^  affected.    The  ,si/e  of  the  efTu.sion,  the  liigli  fever,  marked 

McK-alaiti!  eonstitntiorial  diatnrbantx^  make  the  diaj^nosis  possible.   When 

^Endmiiiil  it  Is  better  1(j  use  an  iLsjjiratin^-iieedle  than  to  wait»  as  the  joint 

^biftvbp  rapidly  <lesiroyerl  if  not  drained.    Acute  artienlar  gotti  is  not  seen 

^inilrr  seven  years  of  a^.    The  presence  of  gtnity  deposits  and  a  careful 

f  Naniitmtiun  of  the  urine  and  marked  here<lity  nii^ht  make  the  eaac  rlt-ar 

■Wi  oI<ltr  children.     Many  indefinite  symptoms  not  unlike  rheumatLsm 

HbA^T  been  deseril*efl  in  the  ehildnen  in  ^uty  families,     'i'he  effect  of 

«ltii  on  these  is  of  some  help  in  determining  their  naturt^     Effusion  of 

l>lfxxl  into  the  joints  sometimes  occurs  in   bleeders.     (See   article  on 

Hemopliijia.)    The  fact  that  the  child  is  a  bleeder  and  the  nature  of  the 

|fcfffii.sii)n,  the  aKsencc  of  fever   (not   always   absent,  however),  and   of 

"*>t|jcr  symptoms  help  in  tlie  diagnosis. 

In  lliis  volume  some  of  the  dtsea-scs  liable  to  l)e  mistaken  for  chrorn'c 
rhnijMtirtn,  as  well  as  that  con*lition,  will  ite  ^)ne  over  with  the  differen- 
I  tial  iliu^ifwis  under  each.  It  shouh!  lie  r(Mnen»l)ered  that  rheumatism 
rtv'lf  rarely  leave-s  any  permanent  joint  changes.  This  i.s  especially  true 
ui  early  life.  Where  there  are  chronic  joint  ehangi;-s  with  grating, 
"I'lwiTtnal  deposits  anfl  the  like,  it  is  almost  certain  that  the  disease  is 
nnirfcpiimatism.  The  importance  of  t)earing  thLs  in  mind  is  to  avoid  in 
siW'h  raw'H  the  t-onstant  use  of  antirheirniatie  remedies  which  do  not 
lufliieiiLT  the  rjther  diM'ase.s  and  which  in  themselves  may  be  prejudicial 
^'tipallh  if  ki-pl  up  for  any  length  of  time. 

Prftgnoais.^Tn  children  thw  is  in  a  general  way  good.  Barring  com- 
pliraiiodH  the  child  IS  Certain  to  recover,  hut  niie  ean  never  lie  sure  that 
'hi-rpwill  not  Im-  involvement  of  the  heart,  Kach  attai-k  of  rheumatism 
l'Hii|Mi.sc-H  to  another  attack. 

trMOiieBt, — The  treatment  of  acute  rheumatism  is  not  oa  satisfactory 
J^il  inijirlit  be :  pain  can  u.sua!ly  be  relie\'ed  and  the  patient  rendere<l  com- 
wttjiWr-;  just  liow  much  the  ilisease  can  Ix^  cut  short,  if  at  all,  i.s  a  ques- 
^*"fflnil  we  have  im  way  *»f  pnnvntiug  the  heart  from  Iteing  affected. 
Tlic  cliilil  shiiiild  Ik-  (jut  to  U-d  and  kept  there  until  all  traces  tif  the 
•jiseBsi' have  disappeared.  It  is  lietter  to  keep  the  patient  in  l.>ed  a  few 
•"J^  too  long  than  to  let  him  up  too  soon.     He  should  be  carefully 
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puonletl  apainst  chilUng  am!  should  l>e  between  blankets  or  havt 
tiannel  ^'owns,  )\Tien  he  giMs  up  he  shoiil<l  wear  flannel  uiulensfar  ami 
be  kept  out  of  the  damp,  cohl,  and  draughts.  The  dirt  which  l**  ljr.sl 
suited  to  rheiinmtism  is  a  matter  of  some  liitference  of  opinion.  Some 
authors  recommend  farinaceous  ftMtds^  and  othera,  iiotahly  lloll,  n-mni- 
mend  the  use  of  nitrogi'nouw  fiKH.]  and  the  restrietiori  uf  the  staix'hes. 
While  the  ehild  has  fever  the  diet  should  be  larj^-ly  eomposed  of  milk. 
ThL*  may  have  lime-water  or  Vichy  a(J<h*d  to  it,  or  iMirley  or  oatmeal 
gruel.  BrothSf  eustanJst  junket,  and  g:ntels  may  \yv  usi.'d  lo  vary  ihr 
diet.  If  the  urine  \^  examined  daily  it  will  show  the  influence  of  diet. 
Wliile  there  can  he  no  doubt  that  the  averajfe  febrile  rheumatic  pntit-nt 
dw^  l>etter  on  a  non-nitrogenous  than  on  a  nitrogenous  diet,  ihcrr  arp 
patients  who  have  subacute  symptoms  who  seem  to  require  meat  in  their 
dietary.  Urine  that  is  persistently  acid  rnay  Ix*  eau.sed  in  such  cose*  Ijy 
an  intestinal  fermentation  and  the  use  of  t(w>  lar^  a  f|tiantily  of  farit)' 
aeeous  food,  so  that  meat  simply  ser\es  to  lessen  the  intestinal  indiges- 
tion without  apparently  increasing  the  nitrogenoas  waste.  U'hen  tlw* 
fever  disap[M*ars  milk  should  still  l>e  used  as  much  a.s  po».«iible,  but  the 
green  \egetables  may  Ije  addoil,  and  meats  and  eggs  may  U'  given,  but 
they  shoultl  not  ht:  allowed  with  acute  symptoms  or  where  thrne  w  any 
question  of  nitrogenous  excess.  The  fotxl  shouUl  then  be  easy  of 
digestion  and  of  gooil  quality. 

Therapeutics. — Ivocally  f  liave  used  Fuller's  lotion  as  recomnieiHlect 
by  Osier.  This  consists  of  carlxmate  of  soda,  24  gm.  (ft  th.);  luu- 
ilanum,  30  c.e.  CI  ok.);  glycerin,  tiO  c.c.  (2  oz.);  acul  water,  1'7<*  e.c. 
9  oz.)'  ^t  should  Ix-  applied  hot  on  flannel  cloths,  ("hlowfform  litiitnrtiL 
may  also  b**  u.sed.  If  the  joint  is  very  painful,  it  should  lie  fixed  bv 
wrapping  it  in  a  generous  roll  of  entton  and  bandaging  to  a  well-paihleti 
splint.  In  older  children  the  joint  may  lie  "finnl"  by  using  a  Piiquclin 
cautery,  which  should  l>e  hcaleil  to  a  dull  red  and  pa^st'd  to  and  fro 
rather  rapiilly,  just  close  enough  to  the  skin  to  cause  a  glos.sy  ri**lnr.ss 
t4>  appear.  Great  care  shoulil  1h'  taken  not  to  produw  any  definite  bun». 
With  a  little  practice  this  is  ea^sily  <lone  and  nffonis  great  relief. 

Internally  salitn'lie  t^jnipoumls  may  l»e  nseil  or  alkalit's.  Of  the 
former  there  are  a  numlHT  to  choose  from.  Salfcin  is  one  of  the  l>ext  fi>r 
ehildn-n.  It  is  usually  better  lK>rne  than  the  others  and  is  not  so  depres.** 
ing.  It  may  be  givtm  in  do-ses  of  al>oiit  fl.tXi  gin.  fl  grain)  for  rmrh 
year  of  the  child'^  age,  and  this  amount  should  Ix*  refK^itrd  rwrv  hour 
or  every  two  hours  until  the  pain  is  relieved.  After  that  it  nmy  \n-  gix-eti 
every  three  or  four  hours  and  later  on  the  dose  reduet*<l  in  size. 

Salicin  is  iuo<lorou:«,  but  very  bitter,  with  the  peculiar  flavor  of  the 
bark.  In  older  chililren  it  may  be  given  in  capsules.  It  bt  not  well  In 
make  the  capsules  larger  than  I1.2r5  gm.  (4  gr.)  each*  If  the  chiM 
cannot  swallow  a  capsule  it  may  l>e  given  in  some  flavored  syrup.  Salicia 
is  soluble  in  almnt  3(>  parts  of  water. 

H— *UiolDl     .      .      .       .      , iJBfm.      trt.  MMif% 

fiympl  ilirmtita .    tOMcc        (JltJ). 

aif .— A  teupoonfii)  enrf  two  boun.    Tnm  one  to  two  jmta  of  •««. 
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llicyfio  hckI  Is  almost  insolubtc  in  water,  Is  tasteless,  but  leave-s  ii 

»(if  hilu^niess  and  astriiig^nwy  in  tlit-  iiKHtth.     It  Is  quite  efficacious 

,  in  slupping  pain,  but  it  may  bt^  vt^y  ileprrssing.     Tlu'  pnLsc  rate  may 

J  brijwtttly  dec^reasetl  by  iLs  use.     The  dixsc  is  alxiiit  0.03  gm,  [K  gt.)  for 

f  Mfh  Tear  of  the  child's  a^.    It  may  l>e  ^iveii  in  tablets  or  capsules.    The 

follijwiii^  has  l>ecri  a^lvised  »s  a  pleiLsunt  way  uf  ^ving  it  in  .sohitioti: 

H— Acltli  HUcyacI 4.0  gm.  (S]1. 

OL  mmygdal.  «xpre§ai 30.0  cc  (Sv). 

Pair.  ockcIk ,       .       ,       .  ICIO  (m.  (5lM. 

Sjrr.  Mnyir^*l»  .       ^       ^       .,,.,.       .  3*.04%c.  ^Svj). 

A<t.  fturmnUl  Qorum                 >       .       ,               .    q.  S.  ftd  VO.OC.C.  {SilJK 
Uk— '^  teacpooDf)!]  every  two  or  tbree  houn. 

The  sftlifvlale  of  soila  l**  quite  suhible  (in  1.5  parts  of  water),  hut  may 
bcraihfr  nanseatitt^.  To  younjj  infants  it  is  best  jjiven  in  plain  a<|ueoii3 
L»i>]iiliuii  or  with  a  flavnred  watrr,  as  peppermint- or  cinnamon-water. 
iFor  older  children  it  may  be  put  up  with  syrup  of  oraiigt%  syrup  of  rasp- 
V,  ar  aromatic  eUxir. 
Oil  of  wintcrjrreen,  consisting  almost  entirely  of  methyl  salicylate, 
jmay  be  given  in  place  of  any  of  the  alwjve.  It  may  Ite  atiminLstered  in 
[simplr  synip, 

iljpirin  may  lie  given  in  place  of  the  above.  The  dase  is  the  same  as 
rlate  of  so*la.  It  is  suUihle  in  alwut  ItH)  parts  of  water. 
?saliryl  derivatives  should  not  Ih^  di.sct>iUimu4l  as  asoon  as  the  pain 
'lops,  liiil  kept  lip  in  .smaller  doscy  for  several  ihiyi^  or  a  week,  or  longer 
it  riirfx-iarj'.  If  they  are  stopped  too  .suoii  pain  and  other  rheumatic 
\vtiipi(>ms  may  return.  It  is  well  to  give  these  patients  treatment 
fof  fiiie  or  two  weeks  at  a  time  for  a  period  covering  a  niimljer  of 
roE)ntks. 

Tlie  salic'vl  derivatives  may  only  act  a-s  irritants  to  the  stomach  in 

I  wrw cases,  and  where  this  happens  they  must  Ik*  abandoned  and  alkalies 

pven  instead.    Il  is  well  to  use  Vichy  water  in  all  coses.    In  addition  to 

ibis  hicsrI>onate  of  so<la  or  the  acetate  or  citrate  of  potassium  may  lie 

pi^fn.   Tlie  latter  is  conveniently  given  with  synip  of  lemon  and  water. 

SiilHck'iit  sliould  bo  ^iven  to  render  the  urine  alkidine,  and  tlien  the  dose 

TiiiK'ed  so  that  the  urine  Is  kept  slightly  alkaline.    From  0.06  to  0.3  gm, 

(^  lo  'i  gr. )  of  any  of  the  above  at  a  dase  may  be  used,  or  more  if  neces- 

^^-  ^\"hen  salicyl  derivatives  can  be  given  the  pain  can  generally  be 

*^ntrollefl,  but  when  ihey  are  not  well  borne,  opium,  in  the   form  of 

1^'vm's  power,  or  morphine  in  small  doses  may  l>e  ^ivcn  to  control  it. 

Hip  after-treatment  of  rheumatism  is  very  important.     Iron  for  the 

*Tieiiiia  ami  small  doses  of  quinine  or  strychnine  are  verj^  useful  in  build- 

H  up  the  little  patients.     Cod*liver  oil  is  of  great  service.     Such 

■"hildrvTi  ref[uire  a  lor^  amount  of  fatty  food.     Ati  out-of-door  life  in 

*'"y  plimate  Ijencfiti  many  patients. 

Ohronic  FibTOUS  Rheumatiam.— This  Is  a  rare  disease  in  children. 
**nasbe(*n  de-scrilw-d  by  Jaccoud  and  ttthers.  The  lesion  consists  of  a 
^liH'Wiiing  of  the  tissues  about  the  joint  and  of  the  joint  capsule  itself. 
Il  Uiav  ilf velop  after  several  attacks  of  acute  rheumatism,  and  is  said 
'^^niflinif*  to  come  on  insidiously  without  any  very  acute  symptom±i 
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ever  Ix'iiip  notire*l,    StHvra!  joints  are,  as  a  ml**,  affpi'l<Hj.    'Hhti" 

l»e  eiuiticanliti.s  or  pt'ticanlitLs,  amJ  rlu'iimatic  Jiotluk'.s  have  Urn  nolnJ 

in   some  easfS. 

Diagnosis. — This  is  maik-  on  tlit'  rept'atiHl  attacks  of  riiruriuiti-Mn,  th«* 
ln'art,  or  other  lesions,  ami  the  ntMluIes  when  [jrt'Herit. 

Prognoaia. — ProgTiosfs  a*  regards  life  Is  >!;;<Hitl,  Imt  as  re;;jLnls  t-un-  U 
ha^l.  ii-s  the  joints  are  apt  to  remain  iiinnlliieufi-it  hv  In-utnu-nt. 

Treatmftnt. — Jai'eoiid  claims  to  liave  gi)tten  "tMMj  resiills  fnun  the  iL-te 
of  the  salieyl  (Icrivutives.  Tliey  urt*  not  tulnptetl  for  continnnus  u«»r» 
however,  lodiile  of  |X)tas.sium  niuy  U'  tried,  arid  ^iiaim'Utn  hoA  \tttn 
recomtnended.  If  there  Is  pain  the  administration  of  methyl  .HalieyUle 
0.18  c.c.  [3  "L )  witli  eok'luem,  (f.O0025  K"'-^firff  if*-^*  ^iven  in  a  ^lolmlr 
several  times  a  tlay.  may  !«'■  used.  I/K'al  tR'atnuMit  \s  pn>hnhly  mon* 
etfwtive  in  giving  relief.  "Urin^"  with  the  I'mjUelEn  cautery,  as  mcfi- 
tionetl  on  p.  580*  or  any  mild  f(»i'm  of  eounterirriia(ir>ii,  inuy  lie  iweil. 
[Jetween  the  attacks  of  pain,  mas.saj;<_'  and  pa.ssive  movements  do  much 
to  prevent  ankyliwis  and  stifTness  of  the  joint.  The  n^ye  uf  hot  air  at  hi^4i 
temperatures  may  U-  tried.  If  possible  the  patient  slionld  ^p<'n<i  tlw 
winteror  damp  months  in  a  dry,  e(|n&l>leeliniate.  Vi.sil.s  li>  hot  .Hprintpt 
sometimes  give  relief,  (lood  fmul,  tonic  treatment,  and  a  tpiiet  out-of- 
dour  life  are  the  be^tthin^  when  the  patient's  means  allow  them. 


AETHRITIS  DEFORMANS. 


^IrthritL^  Deformans,  or,  as  it  is  called  h\  some  atilhoritie.*,  Rheuma- 
toid ArthritLs,  \s  not  very  common  n\  childhood^  hut  it  Is  simictitiM*s  niei 
with.  Many  ca^es  artMnistakenly  called  rhenmutism.  In  11  out  itf  *t'J 
eases  reportctl  l»y  McCrae,  the  disea.se  Iw^in  U-fore  ten  years  of  i^»r. 
'J'he  etiology  is  obscure.  In  some  there  h  a  distinct  family  history  of 
joint  tnnibles. 

Pathology. — This  is  not  fully  understoml.  There  seem  to  l>c  1w» 
rhiHses  of  chm's.  In  one  there  is  an  hv^M-rlrophy  of  the  l>onr  with  the 
formation  of  exostosei!  and  considerable  new  U.>ny  tissue^  the  joints 
kwkin^a.s  if  liquid  bono  h&i\  been  poured  on  them  anil  allowetl  to  hanlen. 
In  the  second  cla.ss  there  is  an  atrophy  of  the  Iwinrs  and  of  the  tUsiirs 
alxMit  the  joints.  In  iKith  there  Is  likely  to  lie  imirkeil  defonnity.  Ijktrr 
in  either  case  then*  may  be  thinning  of  the  caHilai^'s  and  tle^nrralive 
chunp-f*  in  the  joint,  leaillng  to  more  or  le.ss  complete  ankylosis.  In  the 
first  class  of  cases  there  may  he  immobility  dne  to  the  abnormal  tlepo;^ 
(if  Ikmic  "soldering,*'  us  it  were,  the  l>ones  tt>(^'thcr, 

Symptomatology.— Clinically, the  ciuses  may  Ih'  ijron[>ed  roughly  under 
two  hemis:  First,  those  where  there  are  acute  attacks  4>f  artbrilis  widi 
remissioiw,  during  which  the  joint  Is  apparently  nomial.  ci«h  attack 
leaving  the  joint  more  disabliNl,  howe^'cr,  nntil  finally  it  may  lie  almost 
or  entirely  usclcs.s,  Secondly,  those  where  there  Ls  a  ^'railuul  onset  with 
pro^H'ssive  joint  changes.  Then-  Is  wmkut  or  later  atrophy  of  the 
mu^'le.s  and  tlcformity. 
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In  the  acute  attacks  there  is  swelling  of  the  joint  with  some  pain  and 
tenderness,  little  or  no  temperature,  and  a  rapid  pulse  rate. 

In  all  cases  there  is  usually  involvement  of  the  lymph  nodes.  The 
spleen  was  enlarged  in  only  4  of  30  cases  studied  by  McCrae  (including 
adults  and  children).  In  the  acute  form  in  children  known  as  Still's 
disease  the  spleen  is  enlarged.  Nodules  similar  to  the  rheumatic  ones  or 
identical  with  them  are  found  in  some  cases. 

Diagnosis. — ^This  can  be  made  if  one  bears  in  mind  the  features  of  the 
disease.  From  acute  articular  rheumatism  the  attacks  differ  in  the  fol- 
lowing points:  There  is  much  swelling  with  comparatively  little  pain 
and  tenderness;  the  swelling  and  symptoms  do  not  disappear  rapidly  as 
in  rheumatism ;  there  is  little  or  no  tendency  to  move  from  joint  to  joint; 
there  is  an  absence  of  other  rheumatic  symptoms;  there  is  little  or  no 
■temperature,  but,  as  McCrae  has  pointed  out,  a  high  pulse  rate.  Later 
«n  or  after  several  attacks,  there  Is  deformity  of  the  joint;  atrophy  of  the 
xnuscles  and  sometimes  increased  reflexes,  llie  heart  Is  not  involved, 
M^s  a  rule. 

Piognoiis. — ^Prognosis,  as  far  as  complete  recovery  Is  concerne<l,  b 
1>ad.  The  general  health  is  apt  to  be  poor  on  account  of  the  patient 
1)eing  more  or  less  crippled. 

Treatmont. — TlVeatment  of  the  acute  attacks  consists  in  rest  in  bed, 
flannel  clothing,  regulation  of  diet,  as  much  as  in  the  acute  attack  of 
:»heuraatbm,  and  attention  to  the  bowels  and  general  condition.  "Firing" 
"•he  joint,  baking  with  hot  air,  or  other  mild  counterirritation  may  be 
'Cried  for  the  pain.  If  the  pain  is  very  severe,  antipyrin  or  phenacetin, 
<?ombined  with  small  doses  of  codoin,  gives  relief.  Koplik  states  that 
Iodide  of  potassium  is  the  only  drug  which  relieves  the  pain.  LufP 
s-egards  guaiacol  carbonate  as  a  valuable  adjunct  to  the  iodide.  For 
^^radual  forms  and  b<;tween  the  attacks,  a  good,  nutritious  diet,  with 
j>lenty  of  milk,  eggs,  and  meat;  out-of-door  life,  massage,  and  x-rays 
«ire  recommended.  In  both  classes  of  easels  patient  supervision  is 
essential.  Alassage  and  .r-rays  without  oversight  and  <lirection  will 
mot  do  any  good,  while  with  intelligent  direction  they  may  bring  about 
^reat  improvement. 

Spondylitis  Deformans. — This  is  sometimes  seen  in  children.  Usually 
not  under  thirteen  years,  however,  although  it  has  been  noted  earlier. 
It  is  a  form  of  osteoarthritLs  affecting  the  spinal  column,  hips,  and 
shoulders.  It  leads  to  gradual  stiffening  of  the  back  and  the  affecte<l 
joints.  Pressure  on  the  nerves  may  give  rise  to  pain  and  atrophy  of  the 
miLscles.  It  is  likely  to  be  mistaken  for  Pott's  disease  or  for  rheumatism. 
Tuberculin  is  useful  in  excluding  tuln'reulosis.  The  cases  seen  early  and 
immobilized  in  plaster  casts  may  be  arrested,  otherwise  the  disease  goes 
on  to  produce  alwolute  immobility  of  thespinc  and  of  the  proximal  joints. 
^ee  Ruhrah,  American  Journal  of  Medical  Sciences ^^ovemlyeTy  li)03.) 
Treatment.  \\Tiat  has  been  said  of  the  treatment  of  arthritis  defor- 
mans applies  equally  well  to  this  form  of  that  disease. 

1  Clinical  Journal,  October  7  aud  14, 1903. 
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Still's  Chronic  Joint  Disease. — This  Ls  a  curiou*^  furin  uf  ariliriiis 
clcfonimns  [H'tiiliar  to  childitiMMl,  ronsisliiif;  of  chroivic  pmfjn*N<i»T 
enlargcmetit  uf  tlif  jcjiiits,  lussix-ifltcd  willv  I'lilargprncnt  of  tin-  Jviiiph 
nixles  and  of  the  -splwn*  (larixid  U'lievew  it  to  be  eiitirelv  dLs(mrt  from 
thi'  ri'topiiiKtHl  arthritis  <it'forniaii.s.  It  u.suallv  comrs  on  bt'fi»rp  the 
set'uutl  ilfiitition,  aiitj  it  is  niort"  fix'^Tienl  in  girtw  ihun  in  Ixiys.  Ilir 
onset  Ls  gt^nf mlly  insidioiLs,  Ijut  may  Im*  actlto.  No  hfurt  rhaiigt^  arr 
rwonled.  Luff'  ^vi-s  four  iiiiportant  points  in  its  ilii^rito.sis  fnmi 
arthritis  deformans:  (1)  enlargement  of  the  lymph  nodes;  (2)  etiUi>!e- 
mt'tit  of  the  spleen;  (3)  the  peculiar  appearance  and  duugliy  feel  of  thel 
joints  willioiit  ffrutin^  r»r  Ixiny  outgrowths,  and  (4)  the  involvement  of 
the  knees  or  wrists  with  the  lingers  secondarily  Hffecte<|,  Trefttni^rit  w 
limile<i  to  diet  and  hygiene. 

Symptomatology. — 'J'he  enlarjgetl  joints  Ijoth  feel  and  l<M)k  as  if  there 
wa^s  a  tlii<-k«-niii^  of  the  tis9ue,s  alxjut  the  joint  rather  than  of  thr  !»»nrt« 
themselves,  and  Ls  smooth  and  fnsiform,  without  any  \xm\  irre^ilaritirs 
of  the  rheumatoid  arthritis  nf  a4lults.  There  is  no  gratinf:;.  ulthou);h 
there  may  lie  ereaking.  There  is  neither  reiliicss  nor  tenderm':^s,  exeep( 
in  aeutt'  vasvs,  l)nt  there  may  U'  pain  on  motion.  There  i'i  practically 
always  limitatitm  of  movement,  ehieHy  of  extension.  The  chiltl  may  lie 
completely  lK'dri<lden  on  account  of  this.  The  joint.**  enlargi**!  an* 
usually  the  knees,  wrists,  cen-'ieal  spine,  and  snKvf<pjently  ihr  anklfji, 
ellx>ws,  and   fingrrs. 

The  Ij-mph  nodes  are  haixl,  hut  there  is  neitlier  tenderness  nor  any 
tendeney  to  hreak  down. 

Tlie  spleen  is  somewhat  enlarjjed  in  most  eases;  ^nerally  it  reaches 
one  or  two  finger  breadths  IkOow^  the  edpe  of  the  riUs.  Ri}th  splfM-n  miw! 
lymph  nodes  get  larger  an  the  joints  l>ee«me  worse.  If  the  dLseast*  heKii» 
lj<'for{*  the  tM>eond  dentition  theix*  is  usually  .s«)me  arrt\<it  of  the  physieal 
development  of  the  child.    The  mentality  Ls  not  affeete<h 

PrognosiLS. — Prognosi'^as  far  as  life  isctmcemed  Ls^ood;  the  cases  that 
have  died  tire  from  socne  complicating  disease.  Tlieoutlotik  oa  n-fprnis 
the  disea.se  it.self  is  had.  'llic  cases,  as  a  nde,  liave  a  tendency  to  jijit 
worse  iristead  of  l>etter. 

Treatment. — Treatment  i-s  the  .same  as  for  other  chronic  joint  affeilioDs 
along  general  lines.    'ITiere  is  no  specific  treatment  known  as  yet 

>■  CUoUaI  Jottrfi^,  October  7  uiil  14, 1M6. 
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CHAPTER  XXIII. 

DISEASES  OF  THE  NOSE^NASOPHARYNX— LARYNX. 
ACUTE  ITASAL  OATAERB. 

This  complaint t  the  famiUar  *'luIiJ  iii  tlie  In^a*!,"  is  evpn  more  readily 
i'm/uoiJ  ill  cliildren  than  in  those  of  mort  advanceij  years, 

Kbdo^, — Nasal  catarrh  ocTurs  as  a  symptom  of  many  of  the  exanthe- 
'f'*ta;  when  primary,  it  is  ahnost  t'crtainly  of  bacterial  origin,  and  it  is 
I^JOfPtlian  pmhalilc  tJiat  many  varietk'."^  of  organism  are  capable  of  caus- 
^^'il  Tlie  nasal  mucoas  membrane  must  possess  a  remarkable  power 
*"' ifraiiiij;  with  the  numerous  bacteria  which  an*  constantly  entering 
Wlh  the  air  stream,  since  the  na:^al  cavities  in  heahh,  when  once  the 
csernaj  orifice  is  passed,  are  practically  sterile.  When  nasal  catarrli  is 
pn^nt,  on  the  other  hand,  cultures  fixtm  the  mucous  surface  show  a 
tar^ growth  of  colonies,  consisting,  as  a  nde,  of  (me  or|:^nism  in  abun- 
'liiice^  proliably  the  causative  agent  in  that  particular  case,  and  a  ft'W 
wloTiies  of  other  varieties  lx":si<les.  Acute  nasal  catarrh  is  "caught" 
intwo  separate  ways:  First,  it  maybe  set  up  by  a  lowering  of  natural 
'''Btonce  thron{;h  exposure  to  cold  or  damp,  by  violent  purgation  in 
•■ntcmis,  etc..  the  nr^tiLsm  l>eing  alreajly  preisent;  or,  secondly,  it  may 
*liandeii  on  by  personal  contact,  so  that  it  Ijctomes  a  "household 
^■"  In  this  case  the  organism  pnjbably  nctjuires  an  enhanced 
^inilfnre.  .iikI   individual   immunity  Is  readily  overcome. 

S^ptomatology. — -"CoUls"  vary  somewhat  in  the  protnincnce  of  their 
'.'■^ptums.  When  severe  the  sufferer  may  experience  some  chilliness, 
*'tli  Wlaj'he  and  malaise  at  the  onset.  ITic  nasal  mucous  membrane 
^^^  fiiHt  tuFj^d  and  drj',  but  soon  a  watery  secretion  appears,  and  the 
^Willing  inen'ases,  so  that  nasal  respiration  liecomes  difficult  or  even 
'niposiible.  Thus  obstnictioii  is  most  marked  in  the  recumlient  posture, 
fi'LtJng  much  discomfort  at  ni^ht,  while  in  infants  attacks  of  suffocation 
^V  result  and  breast  feeding  be  greatlv  iuterfered  with.     After  a  time 
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the  waten^  spcrctinii  inrrt-asos  arul  at  the  einl  of  a  <lMy  or  two  becomes 
roiisHleraljlf  in  (puuitity,  iUv  svvi  lliri^  n(  tfie  rnm*i)ns  inrtiitiralK*  at  ihr 
sanit'  linu*  k^ssLMiiiig,  si>  tliut  luisi'  l>rt.'!illiiiiK  IjtToiiirM  fu>irr.  Tht*  d'ls- 
oharge  Is  tliicker  and  U-.ss  in  i|imntity  a^  linK'  pit's  on,  ptLssin^  riinnij^li 
the  stages  of  scnini,  serotiuicus,  imicopus,  and  Hually  drying  np  alu>- 
^tlicr  after  a  period  varying  fnnn  one  to  two  weckii.  Thv  ohiM  is  lan- 
guid during  tlie  rtUa<'k  and  unfit  fur  any  t*xerticHi,  hut  bri^Iitrrw  uji 
somewhat  after  tJif  first  two  or  tlin'c  days  an*  pa.sT.  In  most  <'asi'-s  the 
catarrh  i.'^  prwrded  by  some  amount  of  pharyrif^itis;  (.KTasionaliy  it  start.'* 
in  the  nasopharynx,  especially  when  mienoMls  are  present,  and  sprpails 
thence  to  lioth  nose  and  pliarvnx-  In  cither  r-ase  there  is  a  ffn-nt  trii- 
deney  for  the  proee.s.s  to  pas.^  dowiiWMril  to  the  lower  respiratory  passa^-s, 
and  this  eonstitutes  the  tiiief  danj^^r  of  nasiil  eatarrli   iit  rhikll»MMl. 

Treatrnflnt. — Recurring  "cold.s*' in  children  mu^t  not  W'treati'd  lij^tly; 
they  ma^'  lead  to  bronchitis  and  bronchopneumonia.  A  caiLse  must  be 
capefully  sou^fit  in  ill-veiitihited  or  overheated  nnrserie-s,  in  diRt^livr 
disorders,  in  injudicious  e?£[jiisure  during  bathing,  or  in  cnld  exln-tiu- 
ti(»s  from  insufficient  coverings  and  the  cause  reuioved  Ijcfore  ha'al  amj 
general  treatment  will  prove  of  service. 

At  the  onset  of  catarrh  a  hot  1>ath  may  l>e  given  with  a  hot  lemon  drink 
containing  .some  sucfi  <liaphoretie  as  spirits  of  nitrons  ether,  O.IJO  c.c. 
(n^x)  for  a  ehiid  of  one  year,  or  acetate  of  ammonia,  0-1 -•'>*"-*•.  ^TTixx)of 
the  liquor,  ami  the  child  put  to  Ih-iI,  or,  at  anv  rate,  confined  to  orte  room. 
If  the  pharynx  la  congested  it  may  l>e  sprayetl  thntx*  or  fourtuiu'-silaily 
with  an  antiseptic  solution, such  as  tza|'(l  to  I  per  cent,  sol.)  or  listt-riric 
(1  in  S)»  or  an  older  child  may  tise  a  weak  solution  as  a  gargle.  In 
infants  a  few  drops  of  a  ! :  KH]K)sohttiori  of  adivualinehloride  uraMdution 
of  ctK-ainc  (2  percent,  in  water  or  I  |>er  cent,  in  H(]uiil  paraffin  or  uIIm*- 
ieiie)  may  Ih?  instilled  into  the  nostrils  immediately  Itefore  suckling  U* 
dear  the  nose  by  constrin^ng  the  swollen  membrane,  After  the  *'*iry** 
stage  of  the  cold  is  passed,  i|uininp  shouM  }»•  given  in  tonic  dnses  of 
from  0.()(>5  to  0.13  pn.  (I  to  2  gr),  and  if  Hiis  causes  beadaebcand 
more  especially  if  the  ihmat  ctnitinuc^  sotv.  salicylate  of  sinla  may  lie 
given  at  the  same  time,  0.2  to  U.-{  gm.  f.'i  to  .5  gr.)  for  e\'ery  j^ntiti  of 
quinine  presrrilied* 

These  dnigs  are  Iwst  given  in  scparnte  mixtures,  as  they  are  not 
readily  combined.  (Quinine  may  soiitetimrs  Ik-  given  at  the  onset  with 
advantage,  and  has  some  rcpntarion  as  a  means  of  cutting  sbi»rt  Ibe 
attack.  The  assot-iation  of  the  acute  form  of  nasal  <-alaTrfi  with  guslrir 
and  intestinal  disturbance's  must  Iw  remenilH*nfL  ScmIm  in  the  form  of 
the  bieaHM>])a(e  is  often  of  value  in  this  class  of  eases  and  a  laxative  ts 
helpful.  The  child  should  Ik-  kept  in<toors  for  the  lir>:l  few  davs,  i-^^jr- 
cially  if  th*'rc  i.s  any  liability  to  bronchitis,  but  when  the  se<-retion  Ix^mmes 
mucopurulent  he  may  generally  U-gin  to  go  aUiut  if  the  weather  is  fii; 
and  gvadually  resume  his  o^linaTy  niethmU  of  life. 

<  li»t  |i«  )iy-prn<]i)<<i  ]n  coke  limiting.    It  Li  iMululilc  In  vraier.  but  ftuiiii  wfili  tt  ■  I 
It  pPMeBK*  iwwifrfltl  Kormlcld »|  Aiitlnn^ 
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OHSONIO  NASAL  CATABRH. 

Etiology. — ^In  infants  this  Ls  commonly  due  to  congenital  syphilis,  but 
may  be  caused  by  congenital  adenoid  growths.  In  older  children  it  is 
penerally  associated  with  the  presence  of  adenoids  in  the  nasopharynx; 
more  rarely  polyi>i,  whether  mucous  or  fibrou.s,  may  be  the  cause,  or  the 
later  syphilitic  lesions  with  gummata  and  ulceration  may  be  present. 
A  foreign  body,  as  a  button,  is  sometimes  responsible  for  a  unilateral 
dlschai^  in  young  children.  An  acute  nasal  catarrh  may  be  followed 
by  a  period  of  discharge  that  may  simulate  the  chronic  form  due  to 
other  causes. 

Symptomatology. — The  symptoms  consist  of  nasal  <lischarge  with  the 
resulting  snuffling  and  sniffing,  anfl  more  or  less  obstruction  to  nasal 
respiration.  ITiis  last  may  l)e  due  to  the  adenoid  growths  so  often 
underlying  the  condition  rather,  than  to  the  condition  itself.  The  dis- 
charge is  generally  mucopurulent,  or  even  purulent,  and  readily  causes 
excoriation  of  the  upper  lip;  if  due  to  a  foreign  Ixnly  it  is  unilateral,  and 
often  blood-stained.  In  cases  of  late  syphilitic  ulceration,  or  in  rare 
cases  of  atrophic  rhinitis,  it  may  be  of  very  offensive  odor.  The  condi- 
tion of  the  mucous  membrane  varies  greatly  in  different  cases;  it  com- 
monly appears  red  and  sticky,  and  may  be  hypertrophied,  so  that  the 
passage  is  occluded,  or  in  rare  cases  atrophied  and  coated  with  crusts. 
In  late  syphilitic  cases  the  nasal  bones  often  fall  in,  giving  the^  familiar 
saddle-back  deformity,  or  perforation  of  the  hard  palate  may  occur. 

Treatment. — The  cause  must  be  removed,  whether  this  be  adenoid 
gn)wths,  polypi,  or  a  foreign  body.  The  two  latter  are  reached  from  the 
anterior  nares,  the  mucous  membranes  being  first  sprayed  or  painted 
with  a  2  to  5  per  cent,  solution  of  cocaine, which  acts  lx>th  as  a  constringent 
and  as  a  local  anesthetic.  Polypi  are  removed  with  the  snare,  or  a  for- 
eign body  coaxed  out  with  a  hairpin,  or  grasped  with  a  fine  forceps.  In 
cases  of  hypertrophic  rhinitis  the  swollen  mucous  membrane  must  be 
cauterized,  an  alkaline  or  mild  astringent  douche  (J  per  cent,  solution 
of  alum)  being  used  in  the  intervals.  For  atrophic  rhinitis  an  alkaline, 
antiseptic  spray  is  necessary  to  loosen  the  crusts,  such  as  borax  and 
sodium  bicarlK>nate,  0.3  gm.  (5  gr.)  of  each  to  30  c.c.  (1  oz.),  the  cavi- 
ties being  afterward  lubricated  and  made  clean  by  a  spray  of  from  2  to 
10  per  cent,  menthol  in  liquid  paraffin  or  alboline. 


DISEASES  OF  THE  NASOPHARTKX. 

ADENOID  GROWTHS. 

Etiology. — ITie  pharyngeal  tonsil  lies  in  the  roof  of  the  pharynx, 
extending  somewhat  on  to  its  po.sterior  wall.  It  consists  of  a  mass  of 
lymphoid  tissue,  as  does  the  faucial  tonsil,  and  Is,  in  truth,  but  a  lym- 
phatic gland  of  peculiar  relationship.     Its  overgrowth  constittitcs  the 
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disease  known  as  " adenoids,"  tlio  inain  symptoms  of  which  are  diip  to 
obstruction  of  the  posterior  narv.s.  In  »  tcrtrtin  pmjxniitui  of  vom's,  %W 
per  ei^nt.  aecordin/;^  to  sumc  writrrs.  thb^  oViTgrowth  is  a.ssiix-iatcd  with 
a  siniiJar  corwlidoii  of  the  fHuciul  tonsiLt.  When,  on  ihf  other  hantl, 
eiilar^Mneiit  of  the  tonsils  Ls  found  in  ehihlren  adenoid  gTf>wtKs  ttrt- 
present  in  attdition  in  *>0  }>er  cent,  of  the  oases.  The  growths  jjeiitTalW 
huvp  a  wide  atta(.-]inieiil,  and  projWt  as  vt^p^i-tations  (.-orrvspfinding  Ui 
the  divisions  of  die  ^kntl,  Tliey  are  either  soft,  when  they  l)lecd  ^fry 
n^a*itly,  or  finii  from  fibrous  overgrowth.  This  iiiffereiice  lH.-firs  tut 
relution  to  uge,  firm  adenoids  IwMng  oflen  found  in  the  yoiingesl  sub- 
jects,. 

Adenoids  are  found  at  alt  a^s,  and  are  not  infivquently  conj^nitaJ.  a 
fact  which  Lt  too  commonly  overlooked.  An  hereditary  tendency  uppears 
to  Ik*  present  hi  some  ca.ses. 

Symptomatology.  In  InjanU. — The  symptoms  may  appear  at  hirth 
or  be  noticed  soon  after.    The  infant  snuffles  loudly,  and  often  iher^  is 

considerable  nasal  dLseharj^;  the 
nasal  ol>struction  may  interfere 
with  sueklin^,  »nd  the  childrpii 
arc  habli'  t4>  attacks  cif  stttfoca- 
tion  (brriii^  sleep,  <  )('casioTiaily 
ibcy  art-  br^m^'lit  to  the  pbysirian 
for  the  Ireutment  of  i^flex  ner- 
vous phenomena,  such  as  con^ 
vijUions,  larynp;ii?mus,  or  voniit- 
jiiy;.  These  may  be  associated 
with  gn*wfhs  Uyo  small  tn  cause 
ubslruction,  or  may  occur  in  cases 
presenting  the  gross  sympltrms 
iiescrilx-fl  al»ow.  Tlie  typical 
\u \v noi( I  f acies  Ls  not  noeii  in 
yuung  infants,  hut  the  si^ns  air 
usually  sufficiently  definite  to 
form  the  ba-sis  fnr  a  dtagnosw. 
Snuflling  Ls  very  noticeable  aiul  is 
due  to  the  presence  of  abundant 
secretion;  the  nostrils  un.*  tvjuimI 
and  dilated,  not  flattened  laterally,  as  generally  occurs  in  older  chihin-n. 
On  examining  the  throat  the  tonsils  may  he  somewhat  cnlarjjeii,  but  in 
infamy  tbe  luJenoids  cannt)t  always  he  rcM-he*!  by  the  fit!j^'r»  owing  lo 
the  smatlness  of  tiie  nasopharynx.  In  cases  where  the  pr»)ulhs  arr 
small  the  symptoms  only  app*.-ar  at  such  limes  as  the  obstnwiion  b 
increa.sed  by  acute  catarrh. 

In  OUifrChiUre7t,—T\w  symptoms  often  first  appear  after  some  illnctt 
associated  with  catarrh,  such  as  scaHet  fever,  measles,  or  whuf>pine- 
cough.  The  attention  may  l>e  drawn  to  the  ctmdition  either  liv  certain 
ear  complications  or  by  the  nasal  oUstriiction  itself,  and  many  cavs  air 
first  seen  on  account  of  recurrent  attacks  of  bronchitis  and  nasal  catarrii. 


Uaiul  e^pnniuii  of  k  bof  vtilb  wiemtl^^. 
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In  a  marWefi  case  the  appearanct?  of  the  child  is  very  lypit-al;  the 
mouth  Ls  open  and  tjie  jaw  dropped,  giving  a  vacant  expression  to  the 
face  (Fig.  129);  the  lips  and  tongue  ai-e  dn-,  the  eye  Ls  watery  and 
injected,  und  tlie  no.slnls  may  Ite  mere  slit^,  llie  ala:  Wing  Hat  and  expix's- 
sionh'itf.  Nasal  discliiirge  is  generally  obvious  and  may  cause  exeorialion 
of  the  upper  lip. 

The  child  snores  at  night  and  may  wake  half-sutfocated  at  intervals, 
often  Vk'ith  iiiplit-terrors,  the  voice  is  na.sal  and  tondesH,  headache  is 
common  and  nifntal  prt)ecs.ses  ilulled,  taste  and  .^niell  are  deficient,  and 
in  stune  ca-ses  the  child  ha^  diffienUy  in  swa-Uowing  and,  when  yontig, 
n'g:tirgitates  his  food,    lueontineiicc  of  urine  b  sometimes  present. 

Far  ct>mplicalion.s  are  common  and  some  deafness  the  rule.  A  naso- 
pharyngeal catarrh  is  c-onstantly  present,  and  attacks  of  phar^'ngitis, 
laryngitLs*  and  hronchitis  frequently  ari:se,  but  apart  from  these  a  hark- 
ing cough  may  Ite  present  as  a  reflex  phenomenon.  Habit  spasm  is 
obser^'ed  in  some  ea.se.s. 

Deformities  appear  in  cotniectioti  with  the  condition;  in  the  face 
^m\\i!i  is  hindeRMl,  lea<iing  to  the  narrow  jaw  with  crowded  teeth  and 
the  high-arched  palate.  In  the  chest  alteration  of  .shape  may  arise; 
plgeon-brea-st  with  a  deep  Harrison's  sulcus  oecnre  in  some  cases,  but 
the  most  typical  deformity  is  the  Formation  of  a  hollow  at  the  lower  end 
of  the  sternum;  this  may  be  observed  in  process  of  formation,  the 
parts  Ix-ing  sucked  in  with  each  in^ipiration. 

Diagnosis.— 'Phis  can   usually  Iw  nuitle  from  the  appearance  of  the 
patient,  and,  on  inspecting  the  pharj-nx,  relaxation  of  the  soft  palate, 
A-mphoid  masses  on  the  pharyngeal  wall,  and  often  enlarpement  of  the 
tonsils  will  l>e  noticed.     Having  decided  that  some  nasal  obstruction  is 
present  it  h  1>etter  to  defer  examination  of  the  nasopharynx,  especially 
ill  a  young  child,  until  an  anesthetic  ba.s  been  given  and  the  patient  pre- 
pared   for  operation;   the   chikl    is  thus  sparefl    the  distress  which   a 
tli^tal  examination  without  an  anesthetic  occasions.     Otlier  conditions 
M.'|iich  maysimulate  the  obstruction  of  adenoids  are:  b  Bmty  obsiructictn 
rlue  to  insufhcieiit  size  of  the  posterior  nares,  a  low  pharyngeal  vault, 
prominence  of  the  crest  of  the  vomer,  or  a  forwartl  projection  of  the 
vertebral  column.    These  are  liable  to  occur  in  ill-nourished  and  rickety 
fbildren.    2.  Thickening  of  .vfj/f  parts  throughout  the  nose  anrl  over  the 
internal  pterygoid  plate  and  tul^erosity  of  the  palate.     3.  New-growths 
other  than  iuJenoids.    4.  Retrfjpharyngeal  al>scess. 

In  young  children  snuffling  is  generally  the  most  noticeable  symptom 
and  suggests  the  presence  of  congenital  syphilis.  The  absence  of  a 
syphilitic  family  history,  of  specific  eruption,  and  of  the  anemia  with 
yellow  skin  commonly  found  in  this  disease  will  generally  serve  to  dis- 
tinguish them.  The  dilated  nostril,  so  often  seen  with  adenoids  in  infancy^ 
may  l»e  of  assLstancf, 

Treatment. — Vvhvn  the  condition  is  found  in  early  infancy  surgical 
meiisures  may  Ix*  delayed  if  the  symptoms  of  oikstruction  are  lessened 
by  other  treatment,  and  the  coincident  catarrh  is  not  severe.  Opera- 
tion in  early  infancy  is  difficult,  and  too  much  must  not  be  prom- 
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ised  as  it  is  likely  to  be  incomplete*     The  catarrh  which  iiuti'ilhi'm  tUv 

obstruction  can  ofti'ii  b<"  kt'pt  in  alM-yaiit-c  hj  instilling  a  ft-w  dropw  of  u 
1  |>t'r  crnt.  sohilion  of  rfsorc'in  into  liic  notitnls  four  or  five  tirnt*s  dnily. 
and  for  i\w  nervous  phenoinena  sedativea  may  l>e  tripfl.  Evrrj*  plan  for 
l>iiililinj[j  up  and  strenj^heninp  the  mucous  mcndmnif  .should  !»•  iLsrd. 
Operation  is.  however,  sometimes  performed  with  good  results  iis  mrly 
as  the  third  or  fourth  month. 

In  older  ehildn'H  it  Is  well  to  wait  until  any  iwute  condilion.  siirh  ua 
brondiitLs,  Ls  pa.st  Iwforc  an  operation  is  LU»lertakt'n»  hut  treatment  must 
not  Iw  neetilessly  po.stponed,  owinf;  to  the  deleterious  efFi-i.-!  of  liie  a*lc- 
noids  on  the  general  health,  the  dan^r  of  ear  eomfdieatioris,  and  (!»• 
liability  Iti  diphtheria  and  wcarlet  fever  which  the  eondition  of  the  uuMf 
pharynx  entails.  The  patient  is  prepared  for  the  adintnislrution  i»f  un 
ane.sthetif,  chloroform  Ix'ing  that  moat  commonly  ehuM'n  in  En^luml  and 
ether  in  America.  When  the  child  is  "under"  the  anesthetic,  llie  ln-ad 
is  hung  over  the  end  of  the  operating-table  and  the  mlenoid-s  palpatcfl. 
Eidarged  tonsils,  if  present,  are  remnve4l  with  the  j^tnllotine.  Ade- 
noids are  most  readily  removed  with  a  (lott^tein  eun-tte.  The  slmrp 
ring  is  pa^ssed  behind  the  soft  pafate,  and,  with  a  downward  luuvrnicnl 
of  the  handle,  the  adenoids  are  cut  from  Ix^fore  bm-kward,  often  <"orninp 
out  as  a  single  mass.  The  parts  are  paljjutcd  with  tlie  left  forefin^T, 
and  the  cutting  process  repeated  till  the  space  is  clear.  Forceps  urr  pft^ 
fcrred  by  some  operators,  in  which  case  care  should  Ik*  taken  to  avoid 
injury  of  the  entrance  to  the  Eustachian  tubes  or  the  tulshI  s<'ptum. 
Hemorrhage  is  smart,  hut  r|nirklv  cciLscs.  l>r>uching  or  other  after- 
treatment  is  Ijest  avoided,  aiul  blowing  The  nose  should  Iw  pndn'biir^l 
ftir  a  day  or  two.  Occasional  troubles  arising  as  the  result  of  o^xTatiim 
are  stiff  neck,  otitis  metlia,  and  infection  with  S4'arlet  fi'verordiphlhr-ria. 
A  white  slough  on  the  stump  of  the  tonsil,  often  presi'ut  aft<T  the  opera- 
tion, must  not  be  mistaken  for  the  membrane  formed  by  the  latter 
disease. 

After  the  adenoitls  have  Ix-en  removed  etlncation  in  nasal  breathing 
is  required,  or  a  child  may  remain  a  month-brealher  from  men-  baUt. 


ACUTE  PHARYNGITIS. 

The  two  eonditionsj  Acute  and  Chmnic  I'liaryngitLs,  which  httwbcm 
descrilied  (p,  lOJ),  ar*^  brieJIy  mentioiMMl  here  Ix-cause  of  their  a.vKK>iii- 
tion  with  pulhological  ehangi-s  in  tht  respiratory  jiiLssjigcs. 

Acute  pharyngitis  o<'cura  as  u  conipiieation  of  certain  of  the  specific 
fevers,  especially  scarlet  fever  and  measles,  bnl  is  ofleu  priiniir}*.  in 
which  ca.sc  it  very  eiimmoidy  sprea*ls  npwarl  to  the  niLsal  cavities  or 
downward  to  the  respiratory  passage^-  I'  ivsidts  fn»m  the  gmwlh  of 
various  niifTo-*»rgiiuisms,  cold  and  damp  acting  its  prt*<listHising  causes. 

Symptomatology, — Pain  on  swalkming  is  the  most  marked  symptom, 
but  in  young  children  the  condition  often  gives  rise  to  iioltt*eabIe  rc»n- 
stitutional  disturbance.    There  may  Ijc  vomiting  at  the  onset  and  cJiiUi- 
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iifst;t)iPl(mperature  riM's.  sornetimfs  to  a  fiiijli  \vvv\;  tficrc  is  conslipa- 
Uia.aml  the  child  seems  out  of  sorts.  Thf  pharyngt^ftl  rniMous  mi-niljran*' 
iraaua  nJ  and  somrwhjil  -sw4»llcn,  thr  tonsils  ufteii  sharing  in  tin' 
ttnymDBlJon.  Aftrr  n  day  or  Iwo  tlie  t<yinpt(Jiiis  suhsidt*  ut  ili.sapjx*ar 
sfirr  ^[tm-aiiinj^  in  many  rast-s  to  the  nose  itr  n-spiratory  pa.s-sagi*s. 

Trettawut. — The  child  .should  \)e  put  to  IxhI  while  the  fever  |a.^ls,the 
t**rls  mnvwl  with  a  calomel  purge,  ami  a  cold  compress  applieil  to  the 
^fiat.  Tlie  diet  .sliouhl  In-  fluids  atid  colt]  wuter  should  lje  given  freely 
tu  alUy  the  sensation  of  dryness  and  thirst.  In  a<tdiUoti,  salicvUue  of 
"*'a,(}.l*JtuO,18  itCm.  (2or:j  j^.),  for  a  ehiUlof  threr  years,  with  t|uinine, 
''■'Wjifiii,  tgr.  J), or  phenacetin.  O.IJ^  ^w.  {^.  2). may  lie  given  cwry  four 
"^»r^,  ihe  throat  being  sprayed  with  listerine  fl  in  8)  or  with  JO  per 
'^iU.  iiHTilhol  in  liiniid  paraffin  fr(>m  an  oil  atomi^A^r, 

OhioiUC  Pharyngitis. — This  h  generally  assi»eiale(l  with  an  inerease 

^f  lytiiphoid  tissue  in  the  pharyngeal  wall,  a  eondition  which  commonly 

*'^»m[KUiies  the  presem'etjf  adenoid  growths  in  the  na.sopharyiix,  an<t 

[may  hecongenital,  or  may  result  from  attacks  of  aeufeealHiTh,especiallv 

l^ftcfNcarlatiim  or  measles,    llie  disea-se  gives  riM*  to  a  ion<l,  harrl  cough. 

[■ful,  iriatlclition,  the  .syniptom,s  of  adenoids  with  which  it  is  commonly 

mied  may  W  present.    f)n  exaudnation  the  pliarynx  appears  (*on- 

led.  uitli  pale  cushions  of  lymphoid  tissue  projeeting  from  its  walh 

Treitmont. — This  consists  in  imjmjving  tlie  general  health,  removing 

he  ;»iienoid  growths  when  preaent.  ami  painting  the  mucons  membrane 

*it\\  aslringent  applications^  such  i'l^  erpial   [>ar1s  of  litjiior  ferri  pcr- 

thloridi  ami  glycerin.   These  metln>ds  faihng,  the  lymphoid  tissue  in  the 

<witfrior  pharyngeal  wall  should,  in  older  children,  be  destroyed  with 

the  galvauocautcry, 

FOLLICULAR  TONSILLITIS. 

Tlitt  liisoase  is  rare  in  infancy,  but  not  uncommon  in  older  chQiiren, 
'  ^p«"cially  where  chronic  enlargement  of  the  tonsils  is  present.     In 

iiifarwy  it  may  Ik*  associated  with  an  acnte  influenza  or  a  disturl>ance  of 

'hgpslioti.      The    subjeels   of   acnle    rlieuniatl,snt    are    not    infre<jucntly 

attacked,  in   which  case  the  condition   nuiy   l»e  conipficalci!   by  acute 

•^mjofarditis.     Children  who  are  Ix-low  par  and  who  are  allowed  swcH-'ts 

1  pastry  are  liable  to  attacks  of  tonsillitis  more  often  than  children 

I  iiri'  }*iven  projjer  food. 

^  ^rmptomalology.-^Thc  s\Tn[)toms  are  severe  and   of  sud*len  onset. 

^*^niitihn  f^*'^'  f^'f'ur,  though  this  Ls  a  more  usual  featitn*  in  cases  of 

^"pMlifria.     Chilliness  h  eommon,  or  even  a  rigor,  and  headache  and 

P*i'win  the  back  artd  lindKs  are  gr-nerally  ci>Miplainrd  of.    The  lempor- 

Wun-n^cs  rapiilly  to  a  high  level,  102^  or   103°  F.  I>eing  common,  and 

^wliOffrLs  are  ecjnhrwMj.    Thi^  lix-ai  symptoms  are  often  slight.    The  child 

M>|«'ars  tliishnl  and  feverish,  the  tongue  is  coateil  and  foul,  and  the 

'y^l'h  ihkIcs  in  the  rieek  generally  cnlargi'd.     lioth  tmisils  are  alfected 

■ikI  tm*  swi^llen  and  reddened,  with  plufp*  of  yellowish  secretion  pro- 

^'^fiiiijF  frojn  the  crypts.    The  s)*mptoma  last  but  a  few  days,  and  the 
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exiiilatc  rapidly  clears,  though  some  enlargpinent  of  the  tonsils 
remain  for  a  week  or  longer. 

Di&gnoBis. — Changes  in  the  throat  arc  frequent  in  scarlet  fe^'er,  «nd 
a  (liagnosLs  from  the  onlinarj'  follicuhir  toriaillitis  may  *>e  difficult  tmlcaa 
the  exanthetn  is  l<*oke(l  fur.  Diphtheria  with  memhrarie  may  lie  nm- 
taken  for  tonsillitw,  hut  m  the  hitter  dbease  the  symptoriLS  of  fpv<T, 
headache,  muscular  pains,  and  ls.s.situde  arc  more  dtx-ided^  and  are 
de.srrilft'd  under  the  article  on  OiphtheriM  (|>.  3K5). 

Treatment. — 'llie  rhiUI  sIhmiUI  1h'  put  to  Ijeti,  and  (I.(kj5  gm.  (I  gr*)  <rf 
calonn'l  admiiiLstereil.  Quinine  and  sudium  salicylate  are  useful  in  the 
later  stage  of  tonsillitis^  and  especially  so  where  there  is  a  rheumatic 
diathesis.  Phenacetin,  1.3  gm.  (2  gr.)  for  a  child  of  two  or  three 
years,  may  be  given.  In  yonng  children  lix-al  tpcatment  may  be  tli^ 
pensed  with,  bnt  in  older  children  an  antiseptic  gargle  or  sprav,  mjcU 
as  Dobeir.'i  soltitioii.  Seller'^  aritiseptir  throat  tablets  in  soltilion,  oT 
listerine  (I  in  8)  should  be  used  every  three  or  four  hours. 


I 


CIRCUHT0N8ILUR  AS3CE38. 


CireutQton.sillar  Abscess,  or  Quiilsv,  is  uncommon  in  childhood.  \Mjrn 
it  occurs  the  coast itutiona]  symptoms  are  similar  to  those  of  foiycular 
tonsillitJ£»  though  often  ies.s  severct  while,  in  ad^lition,  market!  l<K-al 
syraptonvs  ure  prett.'nt,  namely,  great  pain  on  Mvvall*»wi]ig  and  ilifRculty 
in  unclosing  the  jaws.  The  condition  is  always  unilalcrnl,  and  the 
inflammation  often  starts  btdilnd  the  tonsil,  ;io  that  this  organ  ap|>eais 
thrust  forward   into  the  mouth. 

Treatment. — The  bowels  shnnh!  be  well  opencil  with  a  caloniel  pnr^ 
and  f|uinine  and  salicylate  of  soda  given.  Sahtl  is  n-enmmendixl  br 
many.  The  diet  must  U-  fluid,  but  ample,  and  lce-creu(n  and  cu-nlanla 
may  Ix*  of  advantage  when  fluids  are  difHcult  to  swallow.  Alcohol  inav 
lie  given  with  advantage  where  .suppuration  seems  inevitable.  When 
pus  has  formed  it  must  be  evacuated  by  means  of  a  guarded  bistoui^. 


OHRONIO  HYFEKTROPHT  OF  THE  TONSILS, 

This  is  generally  asHocialed  in  chitdren  with  enlargement  of  the  n 
pharyngeal  tonsil  or  a<lenoiils.  The  h\'7»ertrophy  is  in  some  CHsea  eon- 
genital,  but  generally  it  arises  from  repeated  attacks  of  touHlllilU  or 
follow.s  catarrhal  condition.s,  influenza,or  some  one  of  the  sjxv-ifie  fevers 
— diphtheria,  scarlet  fever,  or  measles.  Tlie  symptoms  are  eommoniT 
associated  with  those  more  important  ones  due  to  a4h-noid  growths,  hot 
when  these  are  eliniinat^'d  there  remain  the  *' throat v"  voiee,  as  if  the 
mouth  were  full  of  fiKwl,  drj'  cough  in  some  eases,  and  the  tendeiiev  to 
repeated  attacks  of  acute  inflammation. 

Tre»tment. — This  tonsLst'*  in  the  removal  of  the  tonsils  with  a  guillo- 
tine, or,  if  operation  is  objected  to  by  the  parents,  their  groduiil  mliic* 
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t»D  wHIi  the  palvRiHK-autery.  Better  rfSiiltri  iirv  odscrvi'i!  when  (he 
chilli  K  iit  the  ojien  air  anri  sunshine,  and  as  the  rfimlitioii  Ls  so  often 
iswtiiltfl  \^•ith  a  (JebilitatcH  state  of  thr  systt-ni,  hyj^icrie  i^litiulfJ  not  hv 
owlooktiL     Cod-livtr  oil  and  iron  an^  useful  lit  ruany  cases. 


K£TR0PHARTN6EAL  ABSCESS. 


AcHip  Retmpltar)'np*al  Ahsfess  l^  of  t\nt   iinconinion  oocurrcm-e  In 

iiKwl;  tnlMTculoiis  nlxsa'ss.  on  tlit'  nilirr  liamK  is  rare. 

icate  Retropbaryngeal  Abscesa.  Etiology. — This  tlist^ase  ocmrs  in 
infaiiidw-ltiw  thu  iii,i_'  nf  two  yciirs, atu I  is ^^^ncrally  st^'oinlary  Ut  a  pharyii- 
jyattir  iiuso|)hiiryrix<'tt!  raiarrli.  It  ansi-s  from  infwtion  of  the  lymph 
rrntW  lyiiijr  "fi  t-ithrr  siiU*  U-liiiul  the  pharj'ii^al  walL 

Inthrwfa.srs  inwliirli  lexanriiiiodtlit*  piiaaApIratpd  itnrnedia(elyl)cfore 
opcniliotj,  one  conlainetl  the  |>neunuH'oc'etls,  one  a  .streptococcus,  and 
tlirtliinlan  or^anUm  of  donhtful  iilentity;  in  atrtclitinn,  all  grew  a  few 
"Amii'sof  aeonimon  mouth  organism,  a  lurgtdiploeoccnsof  gonoroccus* 

liltr  slifijK". 

^TiaptoinatoiogT. — 'I'he  symptom  which  first  calls  attention  to  thecon- 
Jitiiiii  varies  in  different  eases;  it  may  be  dy.'^piiea,  or  swelling  of  the 
Ktnpl)  nwhs  of  the  neck,  or  nasal  di^icliarp.-,  aeeompaniefl  hy  snoring 
'lining  ."ileep.  The  dyspnea  is  mainly  inspiratory,  but  n>iiy  be  donble, 
Jiid  is  worse  in  the  n.H'nnd»eiit  p4>stiipp;  it  not  infret|Uently  euusi-K  some 
Twrssidii  at  the  iMLse  of  the  ehe.st,  which  is  more  marke*!  when  the  ehiUI 
B  exi ited  or  dL*?turbed.  'i'he  hreathinp  is  rattling.  an4l  snoring  or  ster- 
l^ftJiis ;  there  Is  hard  **onf;h,  which  may  be  pamxysmat,  ami  the  voice  is 
1,  Imt  p-ncrally  clear.  'Hie  child  a]>|H^ai'S  ill,  and  the  lemperatrire  is 
,  uften  to  lOP  or  102^  F.  l>ysplla^ia  iy  a  common  symptom,  espe- 
Nly  if  die  swelling  is  low  down  in  the  pliarynx.  The  moutJi  is  p-nerally 
opfii,  ihc  heat!  inclined  to  one  side  to  relax  the  ma^cles,  or  sometimes 
f^turtcil.  Hie  o|>en  mouth  and  evident  distress  are  well  shown  in 
t\.  I'ill,  The  neck  is  stiff  ancl  may  appear  ^*nendly  enhirjj;ed,  or  tliere 
i-ta  swelling  liclow  one  ear  due  often  to  a  secondary  lymph-nodr  iiifi.H*tion, 
Wt  sonielimes  to  the  alweess  itself,  which  may  iipj)eaT  as  a  Hiictnatinji; 
swdliTiK  i"  I^^P  -^'i*'^  '^f  *he  nwk  in  front  of  the  sternoma.stotd  mnsele.  and 
'niyrxtcnd,insomeeases,from  the  angle  of  tlie  jaw  nearly  to  the  clavicle, 
v^ii  in^iKt-tion  and  palpation  of  the  phan^'oxa  ten-se^glohnlar  swelling  is 
^oiiwl  on  one  ^^ide  of  the  pharyngeal  walk  ^lo  llie  touch  it  is  elastic  in 
^^  <arly  stages,  but  later  fliicttmtiim  is  delected.  'Hie  pharyiigesl 
""mTnis  membrane  Is  j^nerally  inflamed  antl  often  covered  with  mucns, 
w«i  it  may  fwl  "Ixij^^y"  to  the  examining  fin^r. 

,  "iHBM. — After  prompt  snrgical  treatment  tht-^neral  condition  rapiflly 
'"ipmves  and  the  abscess  heals  in  frt^ni  one  to  two  weeks,  the  mortality  for 
wh  ca^-jt  tieing  very  small.  When  neglecterl,  orin  bad  cases  following 
sfarict  fever,  measles^  and  erj'sipclius,  tlie  aKscess  may  track  down  the 
"•^^Itinto  the  mediastinum,  and  the  child  die  with  septic  bronchopneu- 
^^n\a  »r  occasionally  with  empyema, 
3» 
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Treatment.— Tilt'  ahscosa  must  be  ]>roniptly  opcninl  a^  soon  as  fautul, 
This  is  Uvst  iiotic  through  tbf  j»haryii^'»!  wull,  rilluT  with  u  ifuanlei) 
bistoiirv  or  l)v  means  wi  a  ilirccliir,  the  lieail  IxMng  ht'hl  forwanl  m(  thai 
the  pus,  pciictally  hut  a  ftw  ilrat'hins  in  f|uanl)ty,  ruiw  iriln  th<'  moHth. 
(jcntlf  prt'ssiirt'  at  thf  sidew  of  tlic  iiec-k  may  liclp  to  cvat'umr  il.  Aftcp- 
wanl  an  autLsfptic  douche  or  s[>ruy,  such  iis  -i  jR^r  tf  tit.  rcMirciu,  ur  izal 
1  in  SfHI  to  .^rtfl,  m&v  bt'  used  for  a  few  days.  In  t-ascs  wh<Tv  n  larRr 
fluctuating'  swoUinj^  appi'ais  in  tht'  neck,  rsjK^cially  whon  a  sc-ptir  source 
for  it  ran  U*  tract'<l,  it  is  Ik'.sI  cipt-ntni  ami  (IranR-tl  i^xtcrnully.  Simjc 
sur^ons  yirt^fcr  lliis  IiUUt  inHhod,  no  maltrr  whrtliiT  ihr  hIkvccss  lie 
submucous  or  subtutancous,  ua  tht'v  bfli<_"\v  il  csM'ntiul  to  ck-an  out  the 


Colter'B  cnw  oi  retro ptmryDgal  abM»i  befbre  Dpentkn. 


brnkfO'down  lympli  nodes,    'llio  naturt*  of  tlif  operation  must  br  rk 
mined  bv  the  chararter  of  the  ease,  but  as  tliere  ia  imnuMlinto  irlief  fl 
a  sinipk'  inel'iioii  through  the  pharyngeal  wall,  this  upt-ratioii  can  be  rl< 
witJiout  (li'hiy. 

Tuberculous  Retropharyngeal  AbscesB.— These  titles  are  rair 
occur  in  older  ciithln-n.     Tliry  eau  generally  Ite  diagnasecj  fn>m  aX*' 
ahseesA  by  their  painlcs-s  eharaeter,  their  slow  do^i'loptnent,  ihr  a^" 
the  patH'ut,  and  the  fact  (hat  often  the  .swelling  is  less  kH'uli/ed  l»»    ^ 
lateral  pharyngeal  region.    'J'hev  arise  fn>ni  caseation  c)f  the  \msXyi\\a.f^^ 
gpal  l\Tiipli  nodes,  or,  in  some  eases,  an*  ilue  to  ^ipinal  i'aries»  in  wH 
case  the  symptoms  of  that  dlsi-ase  wilJ  l>e  snp4Ta*l<Ici], 
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Tinimuit. — These  ahscesRps  must  never  be  openeil  from  (hp  pharvnx, 
fi/iamiiiiit  of  the  danger  of  sepsis.  As  a  rule,  either  the  abscess  itself  or 
simc  arljiiiiiin^  1ulK.'reulims  mules  will  \>e  found  in  the  .side  of  the  neek. 
aim!  an  "[K-ration  tiuist  \k-  |>frformp(l  at  this  point,  an  \nvU\tn\  Vring 
nimle  iiliMij;  the  anterior  margin  of  the  sternoeleidnmostoidi  the  nodes 
niiUHHJ,  ftiid  the  aUsress  driiiueiL 


DISEASES  OF  THE  LARYNX. 


ACUTE  LARYNGITIS, 

^filrf  forms  of  this  diseiise  ueeiir  as  the  result  of  the  inspiration  of  cold 

<>r  <ltuu|h  air,  and  may  exist  alone,  or  in  eonibination  with  nasal  and 

pJiKrvnp-nl  catarrh,  or  with  trHcheobronclutis.     The  voit-e  is  hoars*.*  or 

tnsy  In' lost,  and  a  "eronpy"  congh  Is  pposent,  but  the  condition  causes 

littlr(irM»  p^neral  disfurbance.     M<fn.'  serious  Hspecls  of  the  di-seiuse  are 

•g  ilrscKt>ed  under  the  temi  "laryngitis  stridulosa/'  of  which  slij^ht 

^fsfvcir  vurit'ties  exist.     In  adclition,  edematous  larj'ngitis  claims  a 

wnnis  of  dcstrifitioti. 

IiWyngitis  Stridulosa. — l^e  slij^ht  attacks  are  commonly  termed 

jtil^r  mmp,  or  ajniftritfidir  crntfp,^lx^^[  have  generally  ^M-en  aserilied  to  a 

■"Iiwitiof  tlie  glottic,  hut  tJiere  is  at  lejust  as  much  evidence  against  as  in 

'*vttr  of  iliis  theory.     Their  resemblance  to  the  more  seveR-  fonu  of 

'sfvni.'itkalMmt  to  l»e  di-scril)etl  set>ms  to  me  so  much  closer  than  to  that 

fnily  >jiiwnti>ili<*  affn'tion  larynf^isnnis  striiiulus,  that  I  have  ^rou|>ed  the 

UntDp-tJaT  under  tlir  heading  of  Laryngitis  St  rid  uliosa.    The  mo-st  prol>- 

''bi'"  t'xplunntiori  of  the  attacks  is  a  swelling  of  the  laryngeal  mucous 

'iiemlinmc,  comparable  to  that  which  st>  commonly  oljstrncts  the  nasal 

lossir  when  the  recumlicrit  posture  is  assumed  at  the  onset  of  a  nasal 

^alftrrh. 

Btiolojfy.— TliedlseiLst'  attacks  ebildn'n  lUirinjj  the  first  {lentition,  one 

*"'!  a  half  or  two  years  IxMUf;  a  common  ape.    The  eon<lition  very  com* 

I  ino^ty occurs  at  the  onset  of  measles,  in  some  eases  l>cfore  any  symptoms 

j*'  tliai  disease  have  apiK-ared,  or  it   fotlowH  in  the  wake  of  meii-sles, 

^^"'mpiu^r^xMi^h,  or  influenza. 

Symptomatolog?. — The  on.set    may    lie    unexpected,  or   it    may   be 

Juit'tiJol   by  a   nasal  catarrh,  slight   cpti^ti   for  a  day  or  two,  or  in 

PJ'ine  cases  a  slight  Jarynp^iti.s  has  lx>en  pivscnt  for  a  few  days  l.)efore 

rw'  iir^nt  symptoms  arise.     .\s  a  rule,  the  attack  commem^s  in  the 

J*i'kIvI;  the  onset  Is  sudden,  with  the  pet'uliar,  loud,  brassy,  or"croupy*' 

I't^U^r^.  anil  the  bn-alhiiif^  Incomes  sJridulons  and  difficult.     The  itjiiip- 

1  Jiirns  increase   until    in   many  cases   the   distress   is  urgent,  and   each 

!  '^i'ipi;^tion   in    accompanied    by   recession   at   the   base   of   the  chest, 

^"'' piu!  of  the  stcrninn,  and   in  the  supraclavicular  ami  suprasternal 

Inwa'.   'J'ftci-liild  api>*'iirs  anxious  am!  ver\'  restless,  the  skin  Is  flushefl 

""*!  ^ueats  fre<'ly.  and  some  cyanosLs   is  evident.     The  temperature  is 

*Hen  but  little  raLscd,  aiuf  when  high  this  generally  depends  on  some 
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accompanying  pharyngitb.  The  pulse  is  incrpased  in  frequf  nry,  btjl 
the  pulse -respiration  ratio  is  not  disturbed.  Ilie  voice  is  p-nerally 
hoarse  ami  iiietallic,  hut  iimy  !«•  natunil,  and  stridor  \s  ii^iinlly  inspira- 
tary  only,  but  may  iuroinjmny  l>otli  iiLspirntion  nud  expiration.  ih\ 
examiiiotiiiii  tht*  ton|;ue  is  found  coated,  Jind  the  fanee.s  and  tnitHiU  nearly 
always  i\'d(lerie<i;  lULsal  eatarrh  lan  generally  l>e  ol)scrved,  and,  in  fnj*r» 
preecdinp  ineasleii,  eonjuuclivitiii  also.  The  hinjfs  may  show  a  few 
broncliitir  rale-s,  hni  often  the  laryri^^al  striilor  is  the  only  stnind  audihle. 
The  orient  syniploms  jjeneraUy  htst  fn>m  one  to  three  days  and  an*  sul>- 
jeet  to  par*>xyAtiiaI  exaerrliuliojis,  es|K'eially  at  ui(;ht.  Wlien  they  ha%'e 
passed  off  some  amount  of  laryngitis  remains  for  a  week  or  lonj^r  'I*he 
altm-k  nmy  be  so  fwvere  as  to  necessitate  traehet^tomy,  but  this  is  uncom- 
nioiK  As  a  rule,  the  dyspnea  Ixfoities  jimdiially  lexs,  the  .stri<hir  <!iH- 
appears  dunujuj  sleep  Ht\(\  only  returns  with  deep  or  hiirrie*!  re'ipiratinn; 
finally  it  goes  aUogetlier,  heaving  boarscnesj!  and  cough  for  a  variabU- 
periwL 

DiafDoais. — The  fliagnosis  fietween  laryn^ai  obstrui-ticm  <hK'  to 
simple  eatarrh  atid  that  tine  to  dipfitherla  is  iiften  ver)*  difneiilt  until 
(he  result  of  a  euUnn-  is  tfhtmnnl.  .Murei)vi'r,  menihrnnous  farynjfitU 
niav  oeeur  apart  fniin  liiphtheria,  anil  when  membrane  is  ^lisefjverrri 
on  the  toivsiln  in  a  ea.se  of  hiryn|^ea)  sten4>sis,  thl:^  may  l>e  <lue  to  tlie 
aetion  of  streptoetnei  or  other  orpinisins.  If  the  putatc  is  iiivarled  it 
Ls  ahnosi  t-ertainly  diphtheritie.  A  etdture  fmm  the  tliroal  should  Ix* 
taken  in  all  eases,  and  if  membrane  L-s  jin-senl  fihus  fnim  this  sliould 
lie  immediately  examined  if  possible.  In  stridulons  laryni^itis  tlir 
onset  of  the  obstruelinu  k  usually  sudtlen,  involving  inspiration  unly; 
the  dyspnea  tends  to  Iw  paroxyitmah  the  voice  m  loud  an<l  hoarse,  Init 
may  Ih'  elear,  and  the  cou>;h  ringing  ami  brassy.  In  larvri^'al  diph- 
theria, o]i  tlie  other  hand,  the  stenosis  is  of  more  gradual  drvflopnient, 
but  is  progr*;ssive,  involving  first  inspiration  oidy,  but  later  Uitli  inspira- 
tion and  expiration;  the  voiee  is  muffled  or  al>sent.  The  i-lfiH-l  of  treat- 
ment is  often  of  valuable  a.ssistanee,  many  of  the  catarrhal  eases  impn>v- 
ing  rapidly  In  the  moist  ulniosphen^  of  the  steam  tent,  while  this  hfc*  no 
effect  on  the  oUstruetion  of  diphtheria.  The  tem|jMTatun'  may  U*  of  some 
aid,  sint'e  if  it  is  high,  simple  laryngitis  is  mon*  pnjbable;  whereas,  if  a 
low  lem|K'ratnre  is  present,  with  a  well-markiMl  Ihnmt  inHainmali«m, 
this  is  very  likely  to  be  diphtheritic.  Vomiting  is  common  at  the  onvi 
of  diphthr'ria,  and  the  child,  as  a  rule,  apj>ears  mnr*;  ill  and  "]»<dscit*r<l'* 
than  in  simple  laryngitis,  whieh  is  a  purely  imal  pnx'ess,  Albtindnuria 
oeenrs  in  a  proportion  of  diphtheritic  ease.s,  but  b  not  ]»re*ient  in  simple 
laryngitis. 

Edematous  Laryngitis, — Thb  rx-curs  in  young  ehildren  as  the  rr^ult 
i*f  sucking  tfie  s[K>ut  of  a  lx>iling  kettle,  or  by  drinking  lM>lb*ng  hot  tea 
or  other  li<|i]]ds,  and  a  nnmlwr  of  cases  have  iK'en  ree4trii(^l.  'Hie  iiatun- 
of  the  condition  is  readily  recognized  by  the  thin  white  pellicle  covrrinp 
the  Inside  of  the  month  and  lea^Tug  a  raw  surface  when  drlarhwl. 
Symptoms  of  laryngeal  stenosi.s  soon  supervene  and  n'a*'h  their  hei^t 
within  twenty-four  hours,  often  rendering  tracheotomy  nwrssary. 
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ftucmaiit. — In  rases  of  evt-n  slight  laryngifis  the  rhild  slioiilii  Ix'  kt'pt 
imffKip',  The  room  shoiikl  U'  warm  antl  tht-  nir  nioi'i(,  dnnking-water 
ihoiiM  \w  fnfly  given,  and  an  alkaline  mixture  containing  ipt'CJicuanha 
prescribed  for  the  purpose  of  loosening  secretion. 
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SodU  blcArbtiUftUK 

SodU  cblaridi 

At]aK  ctilorolionni  ,       •       .       ■       ■ 

This  may  Vm*  repeated  every  thre«  or  four  hours  for  a  child  of  one 
war 

For  ca-seH  of  so-i-alleH  spayfijiodir  vrouj),  emetir  doses  of  ipecacuanha 
M>oulil  lie  given  in  UJa  gni.  (;jr.  x)  of  the  powdered  root,  or  4  e,e.  (I 
flrxlim)  of  the  vinum  every  one-fourth  hour  till  vomiting  is  induced. 
If  no  vtiiniting  follows  tJie.se  large  doses  of  the  drujj,  no  harm  but  often 
w^m-fil  iw-enies  from  them.  At  the  same  time  the  air  artuind  the  ehiiti 
nau.st  bi"  ami.stened  by  means  of  a  steam  krttle,  warm  drinks  ;jiven,  and 
»^t\\a\  or  spongiopiUne  wrung  ovit  of  hoj  water  placed  round  the  throat. 
^  111  cases  of  serious  laryngval  obstruciion,  if  aiiv  doubt  exists  as  to  the 
»imp!f  or  diphtheritic  nature  of  the  condition,  it  Ls  wel!  to  ndndnfster 
■"tW  units  of  antitoxin  at  unce.  Subseipiently  u.  ealumel  purge  sJionId 
»*e  pwn,  ami  the  treatment  mentioned  alMtve  pursued,  namely,  a  steam 
teut,  hot  fomentations,  and  emetic  doses  of  ipecacuanha.  In  aridition, 
'W  inhalation  of  eoiupoum)  tincture  of  benstoin  from  the  surface  of  hot 
?T  raav  lie  of  assLstanee.  After  vomitui^  has  occurred  the  st^rnption 
b*''  kept  loose  i^Hth  »lo.ses  of  vinum  ipecaeuttuhir,  0,)^  to  0.(>  e.e. 

.V  to  x),  or  vinum  antimonialis,  0.3  c.c.  {^.y)t  in  a  diaphoretic 
n>ixturp  eontaining  ammonimn  acetate,  1.3  e,c.  ("Lxx)  of  the  liquor, 
^vm  three  or  four  hours.  The  child  must  remain  in  a  warm  room  until 
'h4*  fularrh  has  subsided,  and  the  nornia!  conditions  of  life  must  l)e 
Pejiunied  with  caution.  In  some  cases  intubation  or  traeheoloniy  l«'comes 
in  spite  nf  treatment,  but  if  the  case  Ls  l>elieved  to  be  simple 
ipitw  and  the  rnerlieal  attendjint  can  remain  on  the  spi>t,  operative 
mriLsures  should  l>e  ptistponed  a.s  long  a-s  possible. 

"Hir  tri-atment  tif  etiema  oj  the  littijti,r  in  !>e  siieeessfiil  must  l>e  ener- 
K^'ff,  and  that  which  most  commends  itself  is  the  admini-itralion  of 
*'«liinif|  after  the  manner  fjrij^niially  recommended  by  Bevan.  The  flrug 
^■^  j?ivpii  a*<  Sfton  as  a  ease  of  thi'  nature  descrilK.-'i]  ct)mes  iituler  nbserva- 
bon,  pvcfi  ttefon-  larvn^ntis  nri'^es,  O.Ofi  ^nn.  (1  ^r.^  lM*ing  administered 
•*vi_n-  |iiilf_]](jiir  tin  green  stouls  an-  passed.  At  the  same  time  eoltl  eoiii- 
prt^ses  nuisl  Iw  applied  to  the  throat,  an<i  a  hiryng^-al  spray  of  pierie 
""'i'l  ha.^  Im'cu  recoTuineuded.  If,  in  spite  of  treatment,  the  steno-^is 
'•f^tkaM*?  extreme,  tracheotomy  must  lie  perfornie<i. 


CHSONIG  LAETKGITI3. 


Tnulsrare  in  children,  the  symptoms  Ijeing  hoarseness  and.  generally, 
*tnp  amount  of  cough.     It  is  commonly  the  outcome  of  a  protraete<l 
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acute  calarrlv,  or,  in  infantSf  is  of  sypliilitic  ori^u,  Thr  former 
ixvur  e.s|x-i.-ia[ly  wlu-rt*  aik-uoids  upl*  |)rL-s«'ti(,  umi  thi*  n'movjil  of  llicie ' 
gt'nurally  ciin-s  the  tlbease;  in  mMitioti,  the  use  of  wunii  appliouluins  to 
the  llinmt  aiul  (he  icilenial  adiniiiiHtratiuii  of  [MiLussirjtii  iu<li<;le  in  »ii 
alkaline  mixture  may  1m^  of  lienefit,  or,  failinj^  these,  ehaiige  of  nir  ami 
totiie  ivmedies  should  \yc  trietl.  Syphilitic  laryn/^ilLs  Is  not  very  iiikium- 
mon  in  infaiiey,  anil  its  treutmeiit  \&  tliat  of  the  congenital  ili-scasr  it 
aefompaiiies. 

LARYNGISMUS  STRIDULUS. 


This  dL'ieaae  is  a  pure  neurosLs^  depending  for  its  symptoms  on  attado 
of  spasm,  j^nerally  limited  to  the  glottis,  Imt  in  .somf  ciLses  pitssing  on  to 
other  arejLH,  jso  that  a  partial  or  general  emivulsive  attuek  eiwues.  It 
oeeurs  In  infants  l>etween  the  a^*s  of  six  moniK's  and  twn  yeitrs  uf  a^.  i:( 
most  common  in  male  thihlren,  espetially  so  in  those  ^u^fe^ilt>r  fro"* 
riekeLs,  and  is  often  assmeiated  with  the  presenee  of  iwJeiioitl  jjniwili-i. 
The  condition  ap]jear!i  to  Ik*  m*>st  pn'valent  in  the  «>Id  ntonths  of  (lir 
year,  possihly  because  the  nhstruetioti  of  adeiioid.s  i.s  iiion'  inarktHi  at 
these  times. 

Symptomatolo^, — The  spiusm  Ls  f^-nerally  hrou^jht  on  Uy  excitenie^nt, 
or  \y\  :iri  atlaek  of  crying  or  coughin*^.  It  riiay  h^ad  only  to  slif^it 
inspirtitory  difficulty,  givin^j  rise  to  a  crowing  sinmd,  resemliliiig  the 
cry  of  a  seagull,  a<rompatiyinK  several  inspirations.  In  the  more  sevrif 
attacks  the  head  is  thr4>wn  hack,  the  face  IrtTonu-N  livid,  and  after  a 
long  moment  of  silence  the  hreath  is  at  last  drawn  in  !main  with  u  loud. 
cRiwing  sound.  Such  au  attack  may  enil  in  loss  of  coii.scioiLsm'>s,  or 
even  Heath,  in  which  case  no  soun*l  Ls  uttenHJ.  In  other  cases  a  gciieml 
convulsive  scIxur*  occurs,  or  the  attacks  alternate  with  general  nmvul- 
sioiis.  ('arpop(*dal  spasm  is  present  hi  some  cases  and  jM*rsis(s  iM-twin-n 
the  attaek-s.  The  attacks  mayltc  few  and  far  hclween*  or  twenty  or  thirty 
uiay  (jccur  daily.  The  tendency  to  tliem  lasts  fnnn  a  few  days  up  to 
many  weeks  or  months. 

Treatmeiit. — ThLs  Ls  directed  toward  improving  the  gi'ncral  mitrilicm  of 
the  cliild,  espt*cially  if»  relation  to  the  presenee  of  rickets,  in  lowerinj;  the 
ncrvnus  susceptibility,  and  in  removing'  or  (|uieting  any  liK-al  pn-dtx|Mis- 
ing  cause,  such  as  adenoids,  that  may  \w  present.  For  Ih*'  ttrst  an  ample 
pruteid  iliet,  atteuti<m  to  the  digestive  functions,  fresh  air  and  exercwe, 
cold  Imthing.  and  such  tonics  as  (*i)d-liver  nil  and  iron  or  hvpophopsphitnt 
must  Ih'  given.  For  the  second  bromides  and  i-liloral  are  p-nerallv  ci»n- 
sidcreil  Mie  nvjst  reliable  ri'medies;  the  former  may  Ih*  given  in  dtis*rs 
0,3  gm,  (-t  gr.)  of  the  sodium  salt,  the  latter  in  {\A'A  gni,  (2  gr.)  dosi^ 
a  child  of  one  year,  and  these  tnay  l»c  rejH'ated  p\'er\'  (hn-e  or  four  huu 
at  first,  the  intervals  lK*ing  ufterwani  lengthened.  If  adenoid  gn* 
are  discoveretl,  these  may  he  r<'nKtved,  or,  if  the  infant  Is  ycMuig, 
nasal  eatarrh  which  accentuates  their  f>resen<-o  may  Im'  kept  in  aU-yar 
by  ttic  use  of  antiseptics,  such  iis  I  per  cent,  rcsorcin,  instilli*d  into  th 
nostrils,  operation  Ix^ing  postponed  till  a  later  date.     During  the  ai 
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itself  there  is  little  time  for  lreatint.'iit  the  face  may  be  sprinkled  with 
foM  water,  but  nothing  fiirtlier  ean  lie  ^ione;  unless  a  genenil  convulsive 
seizure  supervene,  in  which  case  chloroform  may  be  atimiuisteretl. 


COHaSNITAL  INFANTILE  STRIDOR, 

Pathology, — Various  expLanatioris  nf  tliis  aihnent,  both  functional  and 
strurtiirul,  h;ivc  l.>een  fulvmictnL  Dr.  1>.  IV  Lcea,  in  ii  ease  fatal  from 
cJiphtheria»  fount!  the  epiglottis  foUIeii  on  itself,  and  the  arj'tenoepiglottic 
/olcl.s  in  contat't,  so  that  the  upper  aperture  of  the  larj-nx  was  greatly 
jiarrowcf],  The.se  appearanees  have  been  eonfinned  by  Dr.  (i.  A. 
^ulherlaml  an<l  I>r.  Laml>ert  Liwk  by  luryngoseopie  examination  tkir- 
ing  life,  the  thin,  Haeeid  folds  bcnnullng  (he  aperture  being  observed  to 
f&\\  together  during  inspiration  and  again  .separate  with  expiration.    The 

I^tniclural  change  jx'rsists  with  growth,  but  the  increu>!ing  rigidity  of  the 
*t«^"ounding  parU  server  more  efficiently  to  keep  (he  nperture  patent. 
Symptomatology. — The  symptoms  are  pre.sent  from  birtli  and  consist 
^>f  an  inspiratory  eroak,  sometimes  likened  by  the  mother  to  the  clucking 
4:>f  a  hen.    In  some  cases  the  croaking  .%ound  is  audible  during  expiration, 
&^  well  03  inspiration.     It  i.s  absent  during  quiet  breathing,  as  in  sleep, 
l:»ijt  reappears  when  the  re.spiration  deepeii.s  on  aiiy  excitement,  or  with 
t-r^'ing,  coughing,  and  sometimes  in  feeding.     The  cry  i.s  mitiirat,  and  no 
signs  of  respiratory  oh.struelion  are  present  during  the  cpiiet  intervals; 
hut  when  the  .stri<!or  la  present  some  inspiratory  recession  of  the  uupro- 
tc^etecl  parts  of  the  chest  can  be  seen,  ami  occa-sionally  the  ala-  nasi  work. 
^n    iTiarkett  eases  some  amount  of  |3crnuinent  chest  deformi(3'  may  l>e 
^*'t  Up.    The  stridor  remains  the  same  or  increases  up  to  the  age  of  nine 
*o    t\^-elv'e  months,  after  wluch  it  gradually  beeonu's  less  marked,  mut 
*^*^ses  at  eighteen  montlis  to  two  3'ears  of  age.  btit  will  often  reappear 
^'^'itH    unusual  respiratory  efforts  for  ,some  years  later. 
ff  _      ^^'tialment. — Thecoudituju  seldom  lea<l.s  to  seriou.s  trouble,  and  from 
'■^   nature  is  outside  the  Ixntnds  of  <lrng  treatment,    'j^tie  parents  should 
^*^    '"^assured,  ami  the  general  eonditiun  of  the  child  attended  to,  more 
^^F^t^t'ially  with  a  view  to  avoiding  the  risks  of  a  su])craddi"d  catarrh  of 
lU^    r^spiratorj-  tract.     Trachecitomy  mu-Ht  be  kept  in  mind  as  the  only 
""^^tmcnt  available  for  rare  ca-ses  where  suHwation  seems  likely  to  enaue. 


NEW-GROWTHS  OF  THE  LARYNX, 

T^p  new-growtKs  include  Papilloma^  Fihroma,  M-jforoma,  Chondroma, 
"<irro/;(/f,  and  KpifhHiiyma,  of  which  all  but  the  first  an*  very  rare. 

*he  Papillomata  are  either  eongenital,  or  fullow  one  of  the  exan- 

***'<»iata  in  cliildrtm  of  about  five  or  six  years  of  age.    Hoarseness  is  the 

^•^t  symptom  to  ap|M*ar,  and  tins  continues  for  a  long  time  l>efore  any 

laryngeal  obstruction  is  brtmght  about.    The  latter  iLsually  gives  ri,se  to 

^*Ment  attacks  of  dyspnea^  in  one  of.  which  the  child  may  die  if  no 


CHAPTER   XXIV. 

THE  IVSGS  IN  EARLY  ClIILDHOOri— BRONCHITIS— PULMONARY 
COLL.\PSE— BRONCHLVL  ASTHMA. 


TH£  LTTNOS  IN  EARLY  CHILDHOOD. 

TirE  lungs  of  the  child  are  Loth  eusier  aii<l  at  the  same  time  more 
fliilifult  of  ('xiiminntion  thun  are  those  of  tSie  aiiiiU — easier  in  ihBl  the 
flioit  R-all  is  thinner  arnl  Imtismits  the  pulmoivary  signs  with  ninTe  reaili- 
\w>s;  nion-  diffieiilt  on  at^vonnt  of  the  emutioiia!  nature  of  the  eliild. 
•hiftiofti'ii  makes  iletailei]  examiiiatiuii  irn[K'»ssii>le.  and  alyo  on  account 
of  (hr  grcaitr  diffieuUy  of  interpretation  of  llie  signs  discovered.  These 
twn  (ac'turs  leading  to  diffienlty  are  esfx'eiully  present  <liiring  the  first 
fe»' wars  of  life:  in  older  children  examination  is  ^nerally  easy,  the 
sipjj  rpjuJih-  obtained,  iinti  their  interpretations  mote  nearly  that  which 
is  m)iiiml  in  the  case  of  the  adult. 

The  cEiild's  eonfidenee  shouhl  be  gained,  if  pcsslhle,  while  a  history 

i*  Iffin^  obtained  and  the  fjeneral  shji|>e  and  movements  of  the  chest 

onsfnv<l.    I'crciis^fion  should  he  lijjhtly  |K*rfornieil  with  one  finger  only, 

Ik>|Ii  Iwaiise  better  results  are  so  obtained  and  l>eeause  the  child  is 

less  likdv  tu  raise  objection;  in  some  eases  it  is  wiser  to  [ea\'e  perenssion 

to  t})p  last.   The  lungs  of  a  crying  child  are  not  very  difHeult  to  examine^ 

hal  thfwe  of  a  scrt-aniing,  frightened  child  are  often  impassible.    The 

Imck  iif  the  chest  j^enerally  gives  the  most  important  signs  of  fliseiLse. 

nnrl  irj  ii  ditficult  ea.se  may  \ye  with  ntivantage  the  part  first  examine*!, 

7T»e  child  shunld  l>e  held  looking  over  the  nnrse'.s  shonhler  or  sitting  i>n 

I  high  stool  or  table.   The  arms  nuist  be  drawn  fnrwartl  and  theshoulderft 

tept  even.    A  trifling  irregularity  in  position  will  alter  considerably  the 

jigns  i>n  th»*  two  sides,  both  to  percussion  and  auscultation,  in  the  nor' 

mal  r-hest  of  u  child. 

The  ehihl's  thorax  is  more  nearly  eir<-iilar  than  that  of  the  adult,  with 

be  result  that  costal  respiration  is  little  efUeient  and  is  largely  replaceil 

w  increa-Hcd  activity  of  the  iliaphragm.    As  a  result  of  the  nhapc  of  (he 

iest,  the  lateral  region  ts  pro|>ortionatc|y  large,  and  must  always  be 

jamiiied  sefiarately  in  the  child,  the  arm  being  raiscti  aliove  the  hcml 

thut  purjKise.     Not  uncommonly   the  earliest  signs  of  a  croujMnis 

vpumonni  are  by  this  means  discovered  at   the  very  summit  of  the 

cilU.     The  thoracic  walls  are  soft  ami  yielding  Jn  childlnKMl,  more 

ipflX'ially  when   rickets  are  present.     For  this  reiLson,  any  respiratory 

slruction  readily  leads  to  deformity  of  the  chest;  mf»reover,  coUajjse 

the  lung  t*!  \-erv  readitv  produceil  in  parts  where  the  thoracic  suction 

rreble. 

(flOl) 


602 


DISEASES  OF   TflE  HESPtHATORY   TRACT 


Ions,  II 


Anatomically,  the  lungs  f»f  tho  rliitil  prt'>;ont  rprtiiin  noticeable  cliffy 
enct^  to  those  of  tlie  sidult;  the  air  tuU-s  aa*  t>f  larj^er  art^a  in  proportii 
to  the  luii«^  tissue,  whicli,  |x*rhup,s,  e\|jlcUiL"i  (he  greiiter  fn'i|i»*iiey 
bronchitis  iind  hro[U'ho])neinutniia  iu  eurly  yeurs;  the  interstitial  franj 
work  of  tlie  liinj^  Ls  more  notieeuble  thtm  in  adult  life,  an<!  the  alvi^ 
are  eonsiilepahiy  .smaller,  leatlinff  to  tlie  finer  graiiulution  of  the 
face  in  eronpous  pneumonia. 

Witl»  rei^nnl  to  the  patliologieal  rti^iifieanee  of  varions  regions, 
ape\  is  of  less  iinportaute  than  in  ailult.s,  sinee  puhnonart.'  tntK-rele  itc 
not  often  start  at  this  point  in  iiifaney;  eroupons  pneninonia  of  the  iipp 
lolie-s  is  very  common,  in  chiiinn«Ml,  and  pulmonary  ei»ll]i[fcic  cx-ciirs 
tlie  haie.  in  the  tluii  odge^,  or  as  a  narrow  bamJ  aloti*;  the   postt'ri 
bnnler  near  the  verteliral  boities. 

\u  ehildhi>o({  the  middle  portion  of  the  lun^  Iuls  <*orisidrrub}e  pal 
ologieal   significanee,  as  it  Ut  so  eominonly  the  w'at  of  roUupie  or 
ttiberele  spreiwJtng  from  the  lymph  noties  at  its  rout.     r^x'uliKtNl  plnii 
eifnsions  also  may  iM't-nt  over  its  surface  anri  may  simulate  eondittut 
of  eardiae  enlartri'rnent.       Careful  examination  of  the   mitldle  (wrt 
tlu'  hm*;  must,  then^fore.  never  Ih'  neirleete*!. 

Certain  waminj^  may  l>e  advanta^^eonsly  giicn  with  reji^inl  to  d 
normal  pulmonary  j^ii^ns  of  ehiltlhooiL  In  the  first  plai-e  it  is  usm 
espei'iully  in  thin  ehildreji,  to  find  bronchovesienlar  l>realhirjg  in  ij 
interseapular  regions  Ix'hiiid,  <ind  this  bninehial  t|uality  Ls,  as  in  lulnll 
more  marketl  and  more  wi<lely  ditfused  at  the  right  apex  than  the  lej 
Seeondly,  in  percussing  the  bases  of  the  chest  the  liver  may  jpve  a  sti 
pieioa  of  impairment  on  the  ri^ht  side,  while  the  stomaeh  note  U  v« 
apt  to  over[M»w(T  ihe  duluess  of  Hiiid  in  a  small  efTiLsinn  at  the  left  bai 
Thirdly,  tond  soumls,  such  jis  Itrtinehial  brtMithin^  and  loud  frielic 
sounds^  are  readily  transmitcetl  aeniss  the  ehest  fr*Mn  one  side  ti>  ij 
other,  so  as  to  appear  prt^sent  ut  lioth.  Tliey  may  jiLso  l>e  heard  ovi 
the  up|K'r  area  of  the  al»domen.  Lastly,  n  rriu'ked-|>ot  sound  may  nfl4 
Ix*  obtaineil  on  perens,si(m  <)ver  the  front  nf  the  ehest  in  an  infant.  pM 
ticnlarty  when  eryiii^. 

The  thoraoie  lymph  nodes  are  of  ^rt'at  importance  in  the  early  yr% 
of  life,  owin^  to  the  freqnenry  with  whirh  ihey  are  the  primary  foci 
from  which  tulxTenlosLs  rtf  the  lim^  arisi*s.  They  cannot  Ih*  themsi'lM 
examined  dunn^  life,  but  si^^ns  of  <'oiisol]dat]oii  in  the  inlneieapul 
region  may  sometimes  ]>«iint  to  a  spreail  of  tuben'le  from  tlu'in.  and  d 
presence  of  oular^ed  tracheal  ntwles  beneath  Ihe  manubrium  may  er: 
finn  the  {|iagno>iiH  in  a  case  of  brone])o])neumonia  of  doul»tfu)  natifl 


AOVTE  BRONCHITIS. 
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An  inflammation  of  the  bn^nelual  tul>(^s  is  one  nf  the  eommonest  1 
dies  of  chiMhoiMl,  \\\\i\^  thouj^h  often  insignificant  in  itM-lf,  it  must  hIw  -4 
lie  treated  wilh  rcsjurt,  on  account  of  its  relati(iri>hip  t<»  mon*  s«»ri^ 
diseases,  Prompt  treatment  is  always  iifi'dnb  lw»rli  imuMMliate.  tonwa 
the  danger  of  bn»richopnem»4>n)n  and  pulmonary  collapse.  And  sutsi 
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quent,  to  prevent  future  attacks  and  the  risk  of  a  chronic  susceptibility 
arising. 

Xtiology. — Bronchitis  is  most  common  in  the  cold  months  of  the  year. 
The  exciting  cause  is  some  variety  of  micro-organism,  differing  in  nature 
according  to  the  origin  of  the  infection.    The  organisms  connected  with 
the  infective  fevers,  many  of  which  have  bronchitis  as  an  accompaniment, 
are  doubtless  causative  in  this   respect — influenza,  whooping-cough, 
measles,  and  many  others — in  some  of  which  the  organism  Is  recog- 
nized, and  in  some  its  presence  merely  assume<l.     In   addition,  the 
primaiy  c&ses  are  due  to  bacteria,  probably  of  more  than  one  species, 
derived  from  the  nose  and  pharynx,  and  any  organism  causing  catarrh 
of  these  chambers  may  also  cause  catarrh  of  tlie  l)ronchial  tutes. 

The  most  important  of  general  predisposing  causes  is  what  may  be 
termed  "injudicious  coddling."  Perhaps  the  child  has  already  had  an 
attack  of  bronchitis  and  the  parents  greatly  fear  a  return  of  the  trouble. 
The  result  is  that  a  "hot-house"  system  is  instituted  whereby  the  child's 
susceptibility  is  greatly  increased  by  overheated,  stuffy  rtxjms,  an 
excess  of  heavy  clothing,  causing  the  skin  to  remain  moist  ami  sweating, 
and  great  deficiency  of  fresh  air  and  exercise.  Under  these  conditions 
the  smallest  expasure  will  cause  a  fresh  catarrh  and,  thereafter,  caution 
B  redoubled  with  further  disastrous  results.  Such  children  must  be 
giiulually  acclimatized  to  more  healthy  conditions  so  that  their  abnormal 
susceptibility  may  be  reduced. 

In  infants  two  common  conditions  are  often  the  starting  point  of 
bronchitis,  namely,  teething  and  attacks  of  diarrhea.  I'he  former 
probably  acts  by  increasing  sasceptibility  through  the  presence  of  a 
*^rtain  amoimt  of  catarrh  and  pyrexia  which  seem  incidental  to  the 
P^'ocess;  in  the  latter  one  might  well  suppose  that  some  absorption  of 
*^xins  from  the  intestinal  tract  was  res|)onsible,  but  the  same  n»sults 
niay  sometimes  l>e  observed  from  free  purgation  with  drugs,  and  I 
^O-nnot  help  attributing  it  also  to  a  heightening  of  susceptibility. 

The  condition  commonly  known  as  chill  is  jx'rhaps  f)est  <lescril>cd 
f^  an  "imme<liate"  predispasing  cause  owing  to  its  close  relation  to  the 
oronchitic  attack.  It  Is  induced  by  general  or  local  change  of  surface 
*^fnperature,  especially  in  certain  susceptible  individuals,  and  is  prob- 
*t>ly  a  vasomotor  phenomenon.  It  has  bwn  experimentally  shown  that 
the  application  of  cold  to  the  skin  is  followed  by  a  n'flex  contraction 
^^  the  tracheal  vessels,  followed  by  congestion  and  an  increased  flow 
^'  niucus.  This  Is  the  condition  which  probably  forms  the  starting 
P^*nt  of  many  bronchitic  attacks  by  offering  a  convenient  nidus  for 
">cal  infection. 

Of  local  predisposing  causes,  adenoid  growtlis  are  the  most  important, 

****'ng,  probably,  by  keeping  a  growth  of  organisms  always  handy  on 

^*^  catarrhal  surfaces  of  the  nasopharynx,  but  alsothroiigh  tlic  unhealthy 

hahit  of  mouth-breathing,  whereby  the  air  enters  the  passages  in  an 

^^warme<l  and  unfiltered  condition. 

^Uhology. — The  bronchial   nnicous  membranes  l>ecome  swollen  and 
^J^jected,  and  the  secretion,  at  first  diminished  in  quantity,  soon  becomes 
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increased,  passing  through  ttie  stages  of  scrum  ami  niUTOsrnjiii  to 
mucopus  as  tho  disi'ast'  tidvHnci'.M.  The  mucous  nifjnhrujir  only  h 
attiiwketl  jit  first,  but  if  thr  infiaiiuiuUion  I'Odtiuut'.'i  the  wlurk'  tiiickm^) 
of  the  bront-htHl  wul!  may  tx'  iiivolwd,  U-julhi^  U>  u  liihilalioti  uf  its 
channel.  When  the  smaller  tulws  are  affected,  plugging  of  tlieir  liiiiieti 
readily  occurs,  Jea4lhig  to  the  formatioiT  of  areas  of  eolinpsfj  arjil  tbw 
lo  areas  of  compensator)'  emphysema.  Collapse  is  foimil,  ts[>«iulh'  \\\ 
the  hmgs  of  infants,  generally  as  shallow  areas  down  their  pajipriuf 
surfures. 

Symptomatology. — Bronchitis  may  be  di\*ided  up  for  convcnirtHT 
under  three  heiulitigs,  though  the  division  must  be  tti  a  large  e.fl«it 
arbitrary'. 

1.  Trackeobrotwkifiv,  in  which  the  trachea  and  large  tnljcsun*  afloctrtl, 
giving  rise  to  cough,  hut  to  little  or  no  constitutionid  dislurhamf.  'IV 
process  generally  spreatis  down  from  the  pharynx  or  nasal  eaviiiwaml, 
for  signs,  either  a  few  rales  are  heard  at  the  root  of  the  lung^i  or  iiulliini; 
is  found  on  examination. 

2.  Bronchdin  of  tfie  nwdiufti  tubes,  which  comprises  the  <'OTunniii  cas<> 
of  acute  and  severe  bronchitis  with  constitutional  syniptoins. 

3.  Capillarif  hroHchiih,  a  widespreatl  inflammatioti  of  the  finest  tulKS 
extending  into  the  lobular  l>ronchioles  atnl  accompanied,  in  uioslc«s», 
by  inflammatory  changes  in  the  lung  alveoli. 

In  the  sliffki  va.ti's  of  Imnichitis  where  only  the  larger  tiiln-*  »^ 
involved  the  general  health  may  remain  unaffected,  and»  iK'Votiil  s'Hiw 
cough,  no  discomfort  may  occur.  In  more  marketl  ca.ses  the  tcnipenilur'' 
may  be  somewhat  raised,  and  the  cough  hard  and  distressing  with  snmf 
soi-euess  under  the  sternum. 

In  severe  ca^es  of  bronchitis  the  symptoms  are  often  of  sudden  o(i^''^ 
or  sometimes  slight  cough  is  noticciJ  for  a  <iay  or  two,  and  tlini  ^^ 
condition  gets  rapidly  worse,  a.^  at  the  onset  of  many  cases  of  broiidw 
pneumonia.  Vomitiug  may  be  an  initial  symptom,  a  hnnl  iiiujih 
ih*velops,  the  child  is  feverish,  restless,  and  refuses  fo<>d,  atid  theliin'ftth- 
ing  becomes  rapid  aud  distn'sseil.  Pain  under  the  sternum  or  in  tlf 
epigaatriura  is  descril>ed  by  older  children,  anil  also  hcailai-he  in  ma"? 
cases. 

The  child  apptf-ars  flnshcfl  an<l  feverish,  with  a  w^l^n^  mnwt.  <^ 
sweating  skin;  the  conjunctivjc  may  he  injected  aud  watery,  uml  tin-*** 
discharge  Ls  often  noticeable.  The  breathing  is  rapiil  Hnd  diffi<nilt,  tV*' 
ahe  nasi  are  active,  and  the  chihl  gives  vent  to  a  hacking  cnii^h 
intervals.  The  tongue  is  moist  and  coated,  the  pharynx  injcH-lcd,  t  ■ 
temperature  raised,  and  the  pulse  riijjid  and  full.  ]>erhap.s  MD  |-^ 
minute  in  a  cliild  of  one  year.  The  attack  lasts  frtun  five  or  six  il*-- 
up  to  ten  fluvs  ivT  a  fortnight  in  most  cases. 

The  coufjfh  Is  drj'  and  hacking  at  first;  later  it  becom€«i  looscr^elioki 
and  sometimes  spa^raoilie.     It  is  generally  painful  at  the  iM'ginntmi 
and  may  cuuse  crying  or  attacks  of  screaming  in  young  chtldrt'ti.    t^li* 
drini  do  not  cxpeetoriite  their  phlegm,  lint  oeeasionallv  some  is  broiijj^ 
up  with  vomiting,  more  commonly  in  the  later  stages,  when  it  Ls  pun^ 
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lent  and  more  abundant;  at  the  beginning  it  is  thick,  viscid,  and 
tenacious. 

In  young  children  a  high  temperature  is  generally  found  at  the  begin- 
ning, and  the  height  to  which  this  may  rise  is  simple  bronchitis  Ls,  I 
think,  not   always   sufficiently   realized.     A   temperature  of    102°  or 
103**  F.  is  not  at  all  uncommonly  seen  during  the  first  few  days — thus 
a  child  of  ten  months  had  a  temperature  of  103.8°  F.  for  the  first  three 
nights,  the  attack  was  finished  by  the  fifth  day;  another  child  of  two 
^'ears  and  four  months  had  a  temperature  of  103°  F.  for  three  nights, 
with  no  subsequent  rise.    These  cases  showed  no  signs  of  teething,  but 
-when  this  accompanies  bronchitis  the  temjx;raturc  is  usually  high,  often 
J03°  F.  or  more,  as  in  a  child  of  one  year  and  three  months  in  whom  the 
temperature  rose  to  105°  F.  on  one  occasion.     A  persistence  of  tem- 
juerature  after  three  or  four  days  is  significant  of  further  inflamma- 
tion. 

The  point  al>out  the  high  fever  in  bronchitis  is  its  short  duration; 
it.  rarely  lasts  more  than  three  or  four  days  and  thereafter  the  temper- 
sttixre  is  much  lower,  or  normal.  Occasionally  it  remains  as  high  as 
lO  1  °  to  103°  F.  for  a  week  or  even  more.  The  temperature  usually  shows 
cronsiderable  fluctuations,  as  in  bronchopneumonia,  an<l  Ls  verj'  irregular 
ixm  its  course,  being  high  in  the  evening  and  low  in  the  early  morning 
hours,  though  occasionally  the  inverse  type;  is  observed,  high  in  the 
■xioming  and  low  at  night.  In  older  children,  and  in  the  slighter  attacks 
«>^  ^oung  children,  there  is  but  little  fever,  100°  F.  being  a  common  tem- 
F^^rature. 

When  the  larger  tubes  only  are  afi'ected  there  is  no  respiratory  distress, 

'-■•iless,  in  yoimg  children,  the  secretion  be  drawn  into  the  finer  branches, 

^■^    severe  attacks  where  the  smaller  tubes  are  involved  the  face  is  con- 

S^^^ted  and  cyanosed,  the  breathing  much  lalwred,  and  there  may  be 

^^^^•^•^siderable  dyspnea.     In  such  a  case  the  respirations  are  rapid  and 

^"^»ping,  the  alie  nasi  dilate  actively,  and  the  pulse-respiration  ratio  is 

*^*«turbed,  an  alteration  to  3  :  1  l)eing  common,  but  not  often  greatly 

^^>c^^^eded.    There  may  be  slight  orthopnea. 

'TLTie  skin  is  hot  and  often  dr)'  at  the  height  of  the  fever,  but  there 
-^  ^xsually  free  sweating  in  the  early  morning  hours  when  the  temperature 
*^^  low,  and  often  at  other  times  also.  This  is  most  marked,  as  a  rule, 
*^*out  the  head  and  face.  While  fever  is  present  the  skin  over  the  trunk 
*^^*^n  appears  flushed  when  expased,  with  a  slight  punctiform  accent- 
^^•tion,  due,  probably,  to  the  activity  of  the  sweat  glands. 

bronchitis  is  often  preceded  or  accompanied   by  catarrh  of  other 

J^^'Jcous  membranes.    Nasal  discharge  is  often  noticed,  and  pharyngitis 

^^    Hot  uncommon.    These  are  especially  to  be  observed  when  adenoids 

^•^^   present  or  when  influenza  is  prevalent.     In  some  cases  there  is 

^^*njunctivitis,  and  a  suspicion  of  measles  may  be  entertained  until  the 

»ourth  day  Ls  passe<l  and  no  rash  apj^cars.     Aphthous  stomatitis  is 

^oserved  in  some  cases. 

In  older  children  there  may  be  constipation;  in  infants  there  is  very 
^tten  some  diarrhea  throughout  the  attack,  and  sometimes  preceding  it. 
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Fkt/sictU  Examinaiitm. — Iri  a  severe  attack  the  ehost  lakes  ihr 
l^ixsitioii  of  iihspirutiun  owiii^  tu  liyperiDflatiuii  of  the  air  i*elLs,  the  result 
of  cjyspneii;  then^with  is  ofltMi  se<'h  some  ins|)irHtijry  ntv-ssMm  in  thr 
inrrumfimiiiJiry  rt';!:ic)ii  owiiij^  to  iii.siitfieiuiit  air  rntry  ul  tlie  liuusi-^,  auil 
tills  niuy  beotime  very  nujrkeil,  i-.sjx'f'iully  in  ejisi-s  itssiK-ijiiti]  i\itli 
Hfkcts.  On  pnlpatioii  tlie  haiul  placeil  ujurti  llie  ehcht  may  (jfteu  tietect 
riMe.s  ill  the  lungs;  the  niov<"nieiits  are  nttserveci  Ut  Ik.*  tMjuiil  uii  tlir  two 
siiies  iiiilcss  In  eiust-.s  wliert^  tln'i'e  i.s  etKisiilefabli*  collaiwe  at  i»iie  1>aar. 
(JviT  the  friJiit  »>f  the  uliesl  the  jifrfus/tivn  notv  iiiiiy  he  MiriH'whitl  hij^ 
pitched,  hih!  t)('eji.sioniilly  f^utiie  <luhies.s  over  the  iti!<lille  lolx*  i\uv  to 
tem|H)rary  L-oIla|j.se  is  fotiiHl.  lU-htiiJ  the  noti*  niay  be  tiorumi,  hul  in 
infants  there  L'i  ufteti  ,<s]i;i!fht  impainiient  ut  the  l>a:^es  eatisinl  hy  nrros  uf 
sujurfieial  eolla]is(',  anil  sorneliinerf  sueh  ureits  may  aUo  he  luatle  uul 
over  the  rest  of  the  lutig.s  hy  Ujflit  pcreussitiii. 

.iuM-uitation  shows   rales  of  various  sorts   and   .sizes  seattrmi  o\e 
tlie  hiii^.    Thus,  theix.-  may  he  uliundant  Hue,  riioist  raK*s  iiiHlihle  iMiti 
with  inspiration  and  eNpiratioii,  with,  (M^rhii|Kj,  a  few  sibili   here  M; 
then';  or  the  rAles  riiav  Ix*  andihli' <fnlv,  or  mostly,  at  the  ernl  of  iii-spii 
tiiHi;  (tr  at  one  point  the  rs^hs  an-  hulihlin^  In  clnirai'lrr;  ar  then^  mai     _ 
he  only  wlieeKV,  dry   sounds    lU'cornpatiit'd    hy  eroakiuff  aiui    purrin^*^ 
fjouiids  during:  expiration.     As  a  rule,  the  rAles  are  must  ahumluiit 
the  hases  iH'hind  where  they  are  mostly  moist,  the  iJry  ?«iun*LH  bri 
ffenerally  hearil  at  th*'  nwits  and  up|«T  parts  of  ihr  lunps;   the  mot** 
sounds  an*  mainly  fornKil   in   the  snialh-r,  and   the  dry  sfiumls  in  th 
larger  tuhes,  and  Ixtth  are  jjeiierally  preM-nt   in   thr  saint-  vtvsv.     'Vh' 
sta;;*'  at  whirh  a  ease  is  examined  iltH's  not  determine  the  nature  of  riJ' 
that  will  Ik-  undihle;  niuist  rales  are  often  heanl  a  chiy  or  two  after  tJi- 
onsi't  and  remain  to  the  end,  when  they   and   the  dry  soumLs  in  ll 
larger  tiilR's  all  etear  iij*  tnpether. 

The  1-ireath  .smmds  are  vesicnlar  all  over,  though  m  front,  over  lli^ — ■ 
empliVfiematous  parts,  they  may  he  harnher  than  usual,  and  c-xpirnlin  ^ 
somewhat  ]>rolonged.     Behind,  the  breath  sonnds  tiuiy  1m*  ft*eh|fr  ul  t\t.   ^ 
biL*ie  over  the  eollapscHJ  |H>rtioiis.  but  oft4'n  the  collapse  is  s<>  sn[»<     '  m 

as  to  rau-se  nn  iliiniiuifion  of  IIil*  breath  sonntU,  ihon^h  thr  {m  i<    . 
!n>tt'  is  uinrtk'd.     In  exceptional  east's  an  an-a  of  ('[iljapvr  nmy  exnr 
siifheienlly  ikn-p  to  give  rise  to  hroiiehial   breathing  at  some  spot  tm 
the  base,  and  hi  such  a  rase  the  general  sympl«^rns  anil  course  mtt*! 
taken  into  consideration  to  exclude  inflammatory  consolidation. 
v(K-al  resonance  is  not  altcn-d  over  the  lung  in  bronehilis. 

C'AI'tLLAKV  liHoNCttlTIS  is  an  inflammation  of  the  finest  tnlx-s  rhroii; 
out  the  lungs,  the  process  pjL'^singon  iii  [Uost  eases  hilo  the  alvttdi,  >ol 
then'   is   present   at   the  same    titm'   an    actual   or  |ir>tenliHl    bronel: 

(>neumonia.  In  the  most  acule  eases  death  ensues  In^fore  thl^  rllscj 
ULs  had  time  to  Iteecnne  maidfesl.  The  symptoms  hr*  iImjsc  of  a  bm 
chilis  of  exceptional  severity:  the  ehilil  sils  up  in  ImmI  with  (he  mr 
urg<'nt  dvspnea,  and  in  bad  eases  cannot  afford  breath  either  for  feedr 
or  cryinp.  The  surface  Ls  cold,  eyanosetl,  ami  cti\ere<l  with  swmt;  t 
thorax  appears  prominent  above  from  emphysema,  with  eolUpsc 
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corresponding  recession  at  the  bases.  Rdles  are  audible  over  the  lungs, 
and  the  air  entry  is  very  deficient  below.  The  condition  b  very  fatal, 
the  child  becoming  drowsy  from  carbonic  acid  poisoning,  and  passing 
rapidly  to  coma  and  death. 

Diagnosis. — This  is  discussed  under  the  heading  of  Bronchopneumonia 
(p.  626),  the  dbease  with  which  Ijronchitis  Ls  most  liable  to  be  con- 
founded, and  with  which  it  may  be  associated. 

Prognosis. — Acute  bronchitis  of  the  larger  and  medium  tubes  is  very 
rarely  fatal,  apart  from  the  advent  of  pulmonary  collapse  or  broncho- 
pneumonia in  infancy.     The  disease,  as  a  rule,  proceetls  to  complete 
jiecoveiy,  leaving  behind,  at  most,  some  temporary  emphysema  and  a 
susceptibility  to  bronchial  catarrh.     Capillary  bronchitis,  on  the  other 
ii£uid,  is  very  fatal,  death  being  due  to  asphyxia  often  before  the  lesions 
of  bronchopneumonia  have  had  time  to  develop. 

Treatment.     Immediate  Treatmeni. — The  child  should  be  put  to  bed 

in   a  room  well  warmetl  by  an  open  fire,  and  efficiently  ventilated  either 

l>y  a  window  opened  at  the  top  or  by  some  other  means.    A  stuffy,  iU- 

■v^ntilated  room  probably  increases  the  risk  of  bronchopneumonia;  the 

l:>^^  should  stand  away  from  the  corner  of  tlu*  room;  the  temperature 

^Would  be  between  60°  and  65°  F.,  and  the  air  kept  moLstened  by  a 

l>r'onchitis  kettle  or  by  wet  towels  kept  hanging  before  the  fire.    At  the 

onset,  in  a  severe  attack,  a  calomel  purge  should  be  given,  0.06  gm. 

(  1     gr.)  to  a  child  of    two  years,  or  0.03  gm.  (A  gr.)  combined  with  0.06 

to  O.lSgm.  (1  or  2  gr.)  of  compound  scammony  powder  to  a  child  below 

*tiis  age.    These  can  be  dispensed  with  in  a  slight  attack.    In  the  early 

»t-^i^[es,  when  the  cough  is  hartl  and  <lry,  the  simple  expectorants,  ipecac- 

'-i^nha  or  antimony,  are  of  value  to  thin  the  secretion,  and  the  following 

>">^ijcture  may  be  prescribed  for  a  child  of  one  year,  to  be  administered 

^'^'"^ly  three  or  four  hours: 

9— Vlni  Ipccacuatihee 0.1  c.c.  (IHv). 

(or)  ViDi  antlmoDialis 0'2  "  <riltjj). 

Sfdritusffitberlsnitroel U.3  "  (iTlv). 

LIquoris ammonii  acctatis .       .  l.U  "  (iTI^v). 

Aq.  cbioroforml q.s.  ad  4.0  "  (3J}.— M. 

Xf  the  child  is  very  restless  and  ill,  and  especially  if  there  is  diarrhea, 
^  f^w  minims  of  brandy  may  Ik*  added  with  advantage,  but  the  sedative 
*^"* Oct  of  brandy  must  not  be  overlooked  where  cough  is  needed  to  clear 
*»*^  tubes  of  copious  .secretion. 

When  the  secretion  in  the  tubes  is  free,  as  indicated  by  the  changed 

*^"*aracter  of  the  cough,  and  not  until  then,  the  stimulating  expectorants, 

^^^Tfcinonia,  squill,  and  senega,  may  be  given  to  help  expidsion  and  control 

**^f  retion;   0.03  gm.   (V  gr.)  doses  of    ammoniinn    carbonate    may  be 

S^ven  to  a  child  of  one  year,  as  in  the  following  prescription: 

Q;— AmiDODii  carbonatli 0.03  gm.  (gr.^^). 

SplrltoB  chlorofonni o.tr?  c.c-  (TTIJ). 

iDftui  ten^se 2  00  "  (si^t. 

Aq q.  s.  H(l  4.00  "  (3j). 

^  The  object  of  treatment  is  to  li(|uefy  the  .secretion,  and  then  to  check 
^^  formation. 
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In  cases  wlwrc  tbf  tubes  are  bltK-kcd  with  sifMioi!  wlikh  cuniuvt  be 
ex(MTl<hrattt],  It-adin^  to  deHtient  uiimtion  of  the  bloiKJ,  an  t-nietic  must 
be  givt'H.  The  most  convenient  Lh  ipeeucuaTihu,  either  the  |Mm<h'r  in 
0,7  gni.  (]i)  ^.)  doses,  or  the  wine,  4  c.c.  (1  4lr.)  every  one-fourth  hour 
unlU  votiiilitig  is  iiuiuceti;  this  may  be  aiidil,  if  ncees-sjiry,  by  lieklinp 
the  fuLiee^s  witit  a  feather,  or  by  the  ptLssajfe  (»f  the  stoiniH-li  tiilx.-. 

Prophiflactic  Treatjnent. — If  the  health  has  l>eeri  iiiipuiretl  by  Uic 
acute  altfick,  fhanfi;**  4>f  air,  if  the  time  of  yvivr  allow  it,  to  n  i\r\'  |>Iaee 
away  from  sDioke  nnd  dust  is  a  good  iH'giiinin^;  but  if  it  is  u  vti\%{  m-jlmki 
of  the  year,  hs  no  often  hHp|jens,  this  is  not  always  lulvistibk'.  The 
rhild  inu-st  first  be  graihmlly  accliiuatiited  to  (-(joler  rtHiniri  ami  ihe 
ordinaiT  air  of  the  hoase,  eare  Inking  taken  that  he  is  h|;htly  but  WMrmlr 
clothed  with  flannel  next  tlie  skin,  the  legs  eoiiijjlelely  covered,  and  llii=^ 
feet  kept  warm. 

The  child's  bath  nIiouM  Ik*  ^iven  on  rising  in  the  niurninp  ittsfeiul 
of  at   night;  at  the  latter  time   the  .skin  may   Ik*  rubUNl  bri.skly  witb^ 
a  ttrj'  towel  on  going  to  Iwxl.     He  .shoukl  .ntaiid  in  hot  wafer  aJid  U 
rapidly  sfjttj>ed  all  over,  at  the  end  a  s|iofi^e  full  of  c^mjI  water  should 
emptied  down  chest  and  buck,  and  he  ?ihould  be  taken  out  into  a  rrn 
towel,  and  dried  smartly  uiitiE  the  skin  U  n'd  and  wann.     Aft»'r  a  limt 
the  e4>ol  watiT  can  be  rendert^il  cooler  and  eooh-r  until  it  Ls  u.sed  at  tin 
room  temperature,  but  for  infants  imdcr  eighteen  niontliH  of  age  711*  F 
or  therealxjut.'*  is  generBlly  eofil  enonj^h,  and  lower  tein|M'rtttur<*s  msr 
Ik*  fiepressing.     If  no  reaction  follows  llu-  rold  ijouchc  it  i.'*  evi«len<* 
that  the  child  cannot  stand  it  at  the  tempeniltire  given,  and  it  miiM  U 
suspended  for  a   time.     It   is  always  l>ctter  to  |j*'gin  tliLs  ircatmrnt  i 
the  summer  weather;  the  cold  douche  can  then  geticrally  be  niaimaino 
throughout  the  winter  months  with  advantagt*.    The  whole  bath  Nhoiil 
not  lake  above  one  and  a  half  to  two  minutes  from  the  moment 
child  steps  in  to  the  time  he  is  taken  out  to  be  niblM-d  drj-. 

The  living-^oonlJ^  mu.sl  not  lie  kept  overheateil,  ami  efticicnt  ventilati* 
must  be  seeureiL     Except  in  I'ery  eold  weather  the  winrlow  slutiild 
kept  ofw*n  at  the  top,  {inif  in  winter  the  '*poor  mairs  vctililntor," 
wirnloxv  iMKihl,  is  u  very  efficient  mechanism,  the  lower  sa^sli  twing  raw 
on  a  piece  of  w*hm1  which   fits  the  winiiow  l>etow,  and  allows  n  slrea 
of  air  to  enter  between  the  sashes  above.     !n  Fren<h  winilows  aver 
laling  pane  is  most  convenient.      The  child  must  be  out-of-di»ors  us  muj 
as  possible,  a  brisk  nm  hcing  permissible  in  ncuHy  all  kinds  of  weatl 
if  the  l>est  time  of  the  ilay  be  chosert.     If  cimlinemcnt  to  tlie  W>- 
swms  imperative  the  child  shonlil  leave  his  nursery  at  teiLsi  twir<»  in 
day,  when  the  windows  must  lie  thniwn  wide  ojien  for  cHicirnl  airm.] 
He  most  be  given  as  much  .sunshine  a.s  the  season  of  year  |>em)iu. 

Wet  shoes  and  stcK-kings  or  damp  clothing  must  1m'  ehangri)  at  i>i 
and  ilry  substituted,  (he  feet  l>eing  rubbed  with  a  rough  liiwel  if  c«.»f<i; 
cold  feet  are  a  common  cause  of  catarrh  of  mucous  mendiruner*.  »r*^ 
mu^t  be  avoided.  The  foolish  fashion  of  liare  feet  and  sanWai*  W, 
responsible  for  many  inflammatory  attacks  of  mucous  membninr«,  «»«/] 
Is  to  be  *lrongly  deprecated  in  a  i.'oUi  and  ehangi-able  climate.    Cod-lfvw 
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oil  will  be  of  value  in  iiicn'a.siitg  tlie  nutrition  i>f  the  children*  Itut  no 
more  good  is  to  be  exj^ecti'd  from  it  than  frinri  pk-ntv  of  nutritious  fooiJ. 
THl'  tlesidcrafa,  when  all  is  saiil  ami  done,  are  'warm  but  light  cloth- 
ing and  plenty  of  fresh  air  and  exercise. 


^ 
^ 
^ 
^ 


CHRONIC  BEONCfilTIS. 

In  cases  where  catarrh  of  the  bronchial  tube,s  ia  neglected,  and  also 
where  an  unnatural  .su^ceptilHlity  exists  or  is  fostered  by  injudicious 
management,  the  condition  termed  Chronic  Bronehitiis  id  .setup.  The 
mncons  membrane  nnr!  it*  underlying  structure's  Ijcconie  [K-niianently 
damafjed  and  thickened,  and  ihe  .secretion  is  excessive  at  all  times, 
giving  rise  to  the  cough  which  lead^i  to  its  expectoration.  Dftcn  a  less 
marked  condition  than  this  exists,  the  changes  being  less  jwrrnancnt, 
so  that  the  cough  disappeani  in  the  warm  sunnner  weather,  to  return 
again  on  the  .'^lightest  provociition^  the  child  Ix-ing  subject  to  exacer- 
bations at  various  JntcrvaLs.  yonictmica  the  cough  occurs  only  during 
the  winter  months,  often  in  acute  phages,  litsting  three  or  four  weeks, 
with  intervals  of  .six  weeks  or  two  montKs  In'twecn.  Chronic  cmphy-senia 
is  generally  .set  up  and  may  be  much  or  little;  if  the  former  it  atMs  iKith 
to  the  present  distress  and  to  the  future  susceptibility,  and  in  auch  case 
the  breath  is  sliort  on  exertion,  the  face  congested,  and  the  chest  barrel- 
.shaj>pd.     As  a  rule,  the  emphysema  is  moderate  in  amount. 

Bymptomatology. — During  tlie  acute  attacks  the  conditions  may  lie 
similar  to  those  already  de±icril>ed  under  Acute  BronchitiSj  .save  that  to 
them  are  added  the  clmmic  disabilities  of  the  affected  organs.  The 
inflation  of  the  lungs  is  seen  to  be  excct^sive,  the  heart  unusually  enibar- 
ntssctl,  and,  in  rare  cjlscs,  a  tendency  to  finger-clubbing  is  noted.  As 
a  rule,  the  acute  attack  is  rather  a  subacute  exacerbation  than  a  definite 
acute  bronchitis,  and  the  temperature  is  then  but  little  or  not  at  all 
raLse*l.  In  ca.ses  where  em])hysenia  is  marked  stmie  bronchial  spasm 
not  uncommonly  accompanies  the  inflammatory  eliaiigc. 

Treatment. — The  treatment  in  the  acute  exacerbation  is  similar  to  that 
of  acute  bronchitis.  When  this  is  past^  tlie  danger  of  recurrence  must 
be  warded  off.  The  child  should  winter  in  a  warm  climate,  some  dry, 
sunny  spot  lieing  chosen,  when  [Ktssibk-,  where  he  can  l>c  out  of  doors  a 
great  part  of  the  day  without  danger  of  ehilling.  In  such  favorable  sur- 
roundings there  is  hope,  in  childhood,  that  tjie  mucous  membranes  will 
P»in  in  resisting  powers  and  the  su.sccptibility  be  outgrown*  If  such 
change  cannot  be  had  the  best  must  \y^  ma<le  of  the  climate  where  the 
chiKl  lives,  the  child  gettitigout-ofwlotirs  whenever  the  weather  permits. 
A  judicious  and  ca.refully  graduated  system  of  increasing  the  child's 
resistance  must  be  carried  out  on  the  lines  suggested  under  the  heading 
of  Prophylaxi's  in  Acute  Bronchitis.  In  addition,  nourishing  food,  espe- 
cially butter,  cream,  and  eggs,  healthy  exercise^  with  precautions  to  avoid 
chills,  and,  at  intervals,  a  course  of  tonics  such  as  cod-liver  oil  with  iron 
and  creosote,  or  the  hypophoaphites  of  lime  and  soda,  are  necessary  tp 
3» 
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aid  itutritjon  ami  enable  the  patient  to  ontgpow  his  siwoeptihility.  If 
thr  chtkl  hixa  udeiioiiLs  or  onlargt^d  tonsiU  ihcy  should  bt*  remuved  as 
a  preliminary  to  all  other  treatment. 


PLASTIC  BRONCHITIS. 


This  is  a  rare  diaea^fe  which  is  also  described  under  the  niime  of 
Fibrinous  Bronchitis,  It  may  (K'cut  at  any  period  of  life,  many  of  thr 
ta-se-N  ciiminencirig  in  chihlhofMl. 

Pathology. — This  h  not  undet^tood,  but  it  fornxs  u  clinirnl  (*nlily 
apart  from  thoae  cases  %vhere  false  meinbranea  have  been  found  as  a 
result  of  irritating  vap<3is,  or  associated  with  such  thsease^  as  diphtheria, 
phthisi-Sj  pneumonia,  and  certain  of  the  infective  fevers. 

The  Ca^ti. — Large,  round  masses,  yellowish  green  in  color,  are  expec- 
torated, wliich  when  placed  in  water  separate  int<f  inucopu,'*  atifl  ihc 
fibrinous  cast  of  the  tubes.     Thi.i  coasLsts  of  a  hollow  stem  gencnilly 
about  the  diarueter  of  a  goosc-fjuill,  branehiii;^  out  into  an  arlK»r<^ccnt 
arraiigcnvciit  representing  the  bronchi  down  to  their  finest  ranilficatioTLvj 
On   other  occasions   fragments   only   of  such   ca.<s(s   are  c.\f»ectoruic<Lj 
Their  color  Is  grayish  white,  and  they  eonsLst  of  a  tough  membrane' 
whose  main  constituent  is  fibrin. 

Sjmpto  mate  logy. — The  attacks  recur  at  intervals  varying  from  a  few 
days  to  many  years,  and  the  Uahilily  to  them  mny  Cdntiinie  for  yearSj 
or  throughout  life.  The  onset  may  be  with  vomiting,  ami  cough  soon 
follows,  accompanied  in  some  caseti  by  pain  in  the  side.  The  cough 
Is  hard  and  tiry,  antl,  if  the  fibrinoas  exudation  ulfecLs  a  large  ar^'n  nf 
the  bronchial  tree,  there  may  be  consi^lcrablc  dyspnea,  which  continues 
until  the  meinbranes  are  expectorate^L  The  rcspiratioas  arc  ri*pid 
during  the  exudation  period,  the  pulse-respiration  ratio  l)cing  disturlictj 
to  3  : 1  or  even  2\  :\  as  in  pneumonia.  Many  days  pass  befi>re  tht- 
casts  separate,  though  some  mucus  may  Ije  ex]>e*-torated,  an«l  after 
four  days  to  one  week  or  ten  days,  the  hirge,  rnund  masses  np(H*i 
which  contain  the  fibrinous  plugs.  Immcdintcly  thereafter  the  patient' 
is  easier,  the  dyspnea  departs,  and  the  tem|)eraturc,  which  wa.s  high, 
drops  to  normal,  to  rise  again  with  the  forniBtion  of  fresh  cast^s^  a  pnwTstt  i 
which  continues  for  a  varialile  period  np  to  a  fortnight  or  more.  Helat 
may  occur  witli  the  involvement  of  fresh  areas  of  the  bronchial  trrc 
before  the  prcx'ess  quiets  down. 

case*  of  extensive  exudation  tttc  phifsical  myn^  are  marked,  as  in 
lild,  agcfi  six  yeai^,  whom  \  havt^-  luul  the  opportunity  of  oKsrrvin|p 
ihiriiig  two  attacks.  In  the  first  attack  there  appeared  dulm-ss  at  the 
left  base  up  to  the  scapular  angle,  with  feeble  breath  sounds  nm) 
diminution  of  vocal  resonance,  but  no  addeil  sounds— signs»  indeetl.  of 
pulmonary  collapse.  Later  a  friction  rub  developed  over  this  area, 
and,  when  the  casts  were  loosened,  some  bronchUl  breathing  with 
increase  of  vocal  resonance,  and  sharp  crepitations.  In  tiw^  second 
attack  two  months  later  the  same  signs  appeared  in  the  same  i^iluationt 
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and  in  a  relapse  which  took  place  the  right  apex  was  attacketl,  A  few 
riilps  generally  appear  after  the  membranes  are  loixsened,  and  continue 
as  lotifj  a.s  any  expectoration  R*mains> 

Prugnosis. — The  disease  is  not  dangerous  to  life,  though  the  liability 
to  aiiac'ks  mav  last  for  vears, 

TtMtment.— The  treatment  is  only  expectant,  since  nothing  is  known 

to  influetice  llie  disease.     BJermer  reeumnientled  the  inhalation  of  a 

lime-water  spray  on  account  of  the  power  of  this  drug,  and  of  alkalie^s, 

^nt'rally,  to  dLssolve  tlie  menilirane.     Th*'  patient  should  be  kept  in 

r  y>*'*i  (luring  the  attack  and  the  almosphere  Ix'  moistened  by  a  .steam 

Kt-ttlf.    Oxygen  shouUI  he  at  hand  in  ea.se  the  respiratory  diffieulty 

"**xinips  urgent,     lotlide  of  potassium  and  mercury  have  been  recTom- 

I  mended  by  some  and  emetics  might  possibly  be  useful  in  some  cases. 


PULMONARY  COLLAPSE. 


^tiolo^. — Collap.se  of  areas  of  the  Inng  substance  is  of  common  oi-cur- 
'^'itr  in  infancy,  and  adds  a  grave  dan^r  to  all  cases  of  bninehial 
H^aturrh.     Its   production  depen<l.s   liirgely  upon  the  yielding  nature  of 
^■•*i<^   ribs  and  cartilages  in  infancy*  especially  when   rickets  in  prtwenl, 
^^^   B  c-onsequence  of  which  the   muscular  power  necessary  for  inspira- 
tion \»  weakenetl,  the  inspiratory  .suction  of  the  chest  walls,  whereby 
*■!«*   lung  is   inflated,  is   feeble,   ami,   in   addition,  the  expiratory  air- 
"'*is!,  by  means  of  which  the  bmnchial  tul>e.s  are  kept  clear,  possesses 
^>nt  little  adetjuate  expulsive  [mwer.     The  ctnuiitioii   may  arise  with 
^tenosis  of  the  larj'nx,  trachea,  or  bronchi,  and  not  uncommonly  occurs 
m  »|iiite  niihl  cases  of  bronchitis,  the  secretion  in  the  larger  tubes  being 
Miiilertly  inhaled  and  causing  l>locking  of  a  smaller  branch,  with  subse- 
tpient  collapse  from  aKsorption  of  the  imprisoned  air.     Some  amount 
<>f    fiuperticial   eollap^^e  accompanies   nearly   all   causes  of  bronchitis  in 
infartLs,  so  that  small,  dark,  deprt\sse(l  areas  are  found,  postmortem, 

hsratterwl  through  the  lungs  an<l  alternating  with  areas  of  compensatory 
emphy.si'ma.  Such  areas  give  rise  to  neiMicr  physical  signs  nor  notice- 
aide  Ny[tipt4jmR.  If  more  marked  they  cause  some  flattening  of  the 
penii,i.siun  note  down  the  back  of  the  chest,  especially  at  the  ba^es,  and 
their f'Xtent  may  l>e  snfReiently  definite  to  l>e  mapped  out  by  [x-rcussion, 
bxit  if  shallow  they  will  give  ri.se  to  no  diminution  of  the  breath  sounds. 
Areis  of  f-oUapse  sufficiently  Uti^  to  cause  symptoms  commonly  occur 
ttl  thp  hjLip  and  down  the  posterior  Iwrder  of  the  lung  close  to  the  spine, 
RenpTally  forminga  wedgc-shape^l  area  with  the  base  below.  The  middle 
1"'*  is  11  not  infre<|ue[it  seal  of  colUp.se,  especially  in  the  bronchitis  of 
•^•Mcr  cfnMrcn. 

Symptomatology. — When  considerable  collapse  occurs,  the  symptoms 
*'^' *if  sudden  onset  and  often  develop  during  sleep.  The  infant  has 
Rprieraliy  been  noticed  to  cough  anil  wheeze  for  a  few  hours  or  a  day 
'^'**wo;piThaps  he  is  already  under  treatment  with  a  definite  bronchitic 
*'tack.    During  the  night  he  suddenly  wakes  screaming  and  fighting 
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for  breath,  the  breathing  is  rapid  and  shallow,  anU  the  child  beromfs 
eyaiioaed,  cold  and  collapsed,  and  very  restless.  V^omiting  ia  not  im- 
t'ommon  at  the  onset,  and  convulsions  may  occur.  Death  follows  4|ui(e 
suddenly  in  some  cases. 

On  examination  inarkcti  inspiratory  recession  is  noticed  al  the  base 
of  the  chest  along  the  diaphragmatic  attachment,  and  may  l>e  more 
raarkcfl  on  one  side  than  the  other.  Hyperinflation  (acute  emphysema) 
of  the  up[K-r  parts  of  the  lunps  occurs,  partly  a.*i  a  compensatory  eff^x-t 
and  partly  ils  a  result  of  the  violent  inspiratory  efforts,  and,  as  a  ctMihc- 
quence*  the  up^KT  part  of  the  chest  appears  roundcfl  ami  proininrtil. 
This  su]>eradded  emphysema  l»ecoines  as  much  an  elcraent  in  the 
threatening  asphyxia  aa  is  the  initial  collapse.  Over  the  bases  of  iJie 
chest,  on  one  or  both  sides,  where  the  affected  ai^a  lies,  the  breath 
Rounds  are  feeble  or  absent,  and  (he  expan.sion  is  dimiti!she<l,  bul  thrre 
is  no  dulness  at  first.  It  is  only  after  the  iniprlsoncil  air  has  Ixrn  idiMirltrd 
that  the  area  becomes  impaired  or  dull  to  percussion.  Over  the 
remainder  of  the  chest  bronchitic  rdlcs  of  various  kinds  will  gcnrrally 
be  audible. 

Diagnosis. — WTien  the  collapse  ia  con.slderable  in  esflenl  the  signs  of 
pleural  effusion  may  be  simulated — dulness^  absent  brc^ath  sounds,  axid 
diminished  vocal  resonance.  The  history  of  onset  in  such  ciwtt*,  the 
less  resLstant  duhiess»  and  the  signs  of  bronchitis  over  the  rest  of  the 
chest  will  usually  serve  as  flisti  net  ions.  When  the  culla[>sed  ar^-a  u 
large  in  extent  the  neighboring  viscera  will  move  over  towani  it.  and 
this  forms  a  most  valuable  *listinction  from  pleural  effusion.  Mr)nx>vrr, 
Cdllapsi'  is  a  diseasL^  of  infancy,  when  effusions  arc  generally  ]iuriih'rit, 
and  give  signs  like  pneumonia  rather  than  those  likely  to  be  confounded 
with  collap^fc.  It  is  but  rarely  that  colla|>se  Ls  sufficiently  massive  to 
give  the  ordinary  signs  of  consolidated  lung  (bronchial  breathing  and 
bri:)nchopliony).  WHien  .such  occurs  it  is  generally  at  the  apex,  and  the 
area  is  found  at  the  autopsy  to  be  engorged  and  eiiernatons,  anil  u» 
present  to  the  microscope  the  elements  of  a  commencing  pneunifmia. 
Signs  somewhat  simulating  intiaminatory  cons(»tidatit>n  arc  occastomdly 
fiiund  in  V>ronchitis  at  the  base  also,  and  their  nature  ran  usually  t»c 
dclcrmintMl  by  the  slighter  character  of  the  constitutional  syinpCuiu» 
and  th«^  rapitlity  with  which  the  U^ion  clears. 

TreatmoDt. — l^his  iTUist  l>e  directed  towani  the  removal  of  the  ohstriMv 
lion  in  tin-  tube,  or,  failing  this,  in  stimuhKing  iiispjradtry  rffi>rt  rwti 
at  the  ex^jcnsc  of  increasing  the  accompanying  eniph)'sema.  'finis,  an 
emetic  may  l»e  given  if  the  secrt^tiiin  in  the  tulies  Is  abundant  and  luutr. 
Ipecacuanha  powder,  (1.7  gm.  (10  gr.l  or  wine  nf  i|Kxa(%4  c*c.  (I  dr,)> 
every  quarter  of  an  hmir.  may  l>e  (rie<l  and  the  fauces  tickled,  or  if 
these  measures  are  unsuccessful  the  passage  of  a  stiinmrh  tulw  will 
giMHTally  bring  about  the  dcsire^l  result.  A  hot  mustard  hath.  15  gm. 
(o  -1  litres  (\  ounce  to  I  gallon),  should  lie  given,  and  the  chest  s|K>ngni 
with  colrl  water  to  induce  deep  inspiration;  the  .skin  should  Ik*  slnppnl 
until  vigorous  crying  is  induced,  and  liniments  or  dry-cupping  appliedj 
over  the  bases  of  Uie  lungs.     Belladonna  in    large  dt»ses»  O.OI6 


gr.)  of  the  extract,  may  be  tnYn!,  both  as  a  respiratory  stimulant 
and  for  tbe  purpose  of  (iryiiijtj  up  the  bronchial  secretion.  Thu  diild 
must  be  roused  at  intervals  and  made  to  cry;  it  must  l>e  carrieil  about 
the  room  and  not  allowed  to  sleep  itself  to  death,  as  it  will  if  pemntted. 
Oxygen  will  be  serviceable  if  i^heii  at  intervals  and,  lu  some  cases, 
artificial  r^piratiun  may  be  needed. 

EMPHTSEMA. 

Tliis  disease  is  dependent  upon  an  overdistention  of  the  lunp  alveoli* 
In  some  cases  the  lesion  is  permanent  ami  a.ssociated  with  alrophv  of 
alveolar  walls^  but  in  einldren  the  t'ondition  is  often  tempomry,  and, 
even  where  it  has  e.vLsteil  for  many  years,  may  disappear  at  pii!>erty. 
For  this  reason  the  term  Empliyscma  may  be  used  to  cover  all  eases, 
or  may  Ije  resen'ed  for  i)ermanent  eases  only,  tlie  latter  eases  being 
referred  to  merely  as  "hyperinflation.*'  For  elinieal  purposes,  it  is  best 
to  include  all  conditions  of  alvetflar  distention  under  the  heading  of 
Kmphysema. 

Wi>\ogj,— Chrome  emphysema  in  children  is  always  the  residt  of 

l)ronehial  catarrh.     Acute  emphii&pvw,  or  hyperinfliition,  occurs  in  any 

ctmdition  of  which  dy.spnea  is  a  marked  fcatuit'.    It  is  especially  common 

in  acute  bronehitis  and  bronchopneumonia,  but  also  occurs  with  laryn- 

^ril  obstruction*  whooping-eouph,  asthma,  and  other  respiratory  con- 

fJitions.     It  is  a  constant  and  serious  accompaniment  of  pulmonary 

CToJIapse,  in  which  case  it  is,  no  doubt,  in  part  compensatory. 

-TS'o  flisease  has  given  rise  to  more  discussion  with  regard  to  its  mode 

<^f  origin  than  has  emphysema,    1'wo  hy]x>thcses  are  commordy  advanced 

<o    explain  its  occurrence,  the  inspiratory  and  expiratory,  to  which  is 

«^J<1«1  "heretlitary  predisposition"  by  many.    As  a  matter  of  fact  two 

v-«*»-^-  (htTerent  varieties  of  empliysema  are  observable,  and  there  is  good 

rot».-<3on  (0  believe  that  they  are  of  ditfcrent  causation.    One  is  the  marked 

c^t>»ra<Jition,  often  ass4X'iate<l  with  the  formation  of  air-containing  btiUa', 

'^»*^<-r  mjrring  in  the  unsupported  portions  of  the  lung,  the  anterior  margins 

**^     "C^Tie  upper  lobes,  the  edges  at  the  bases,  and  often  the  extreme  apex» 

**^^-4    this  is  produced  by  the  forces  of  cjrpirafion,  as  in  violent  and  pro- 

l«.»i-k^-^(|  coughing.     Interstitial   emphysema  is  also  of   this   type.     The 

*-**-*^^^r  variety  Ls  the  general  emphysema  which  leads  to  enlargement  of 

^^      organ  ns  a   whole.    This  is   probably  due  to  violent   hutpiraiory 

^•**»ts   the   result   of  dyspnea,  espccialtv  in  such   disea-ses   as  asthma 

*'^**^^    bronchitis,  where  expiration  also  Ls  hindered  by  obstruction  in  the 

*JV>«^     The  condition  itself  dejX'uds  on  a  loss  of  elasticity  of  tlic  lung, 

^^  ***^Teby  it  tcn<U  to  remain  in   the   position   of   inspiration   instead  of 

^tviming  to  the   normal   position  of   rest.    This   loss   of  elasticity  is 

^!^^    to  overstretching,  aiflc<l  in  many  cases  by  inflammatory  changes. 

*""^^re  is  reason  to  l>e]ieve.   also,  that   a  congenital   weakness  of  the 

^la^itic  tissue  of  the  lung  leads  to  a  more  ready  production  of  the  disease. 

^ompensoiory  empkysFina  occurs  whenever  the  volume  of  the  lung  is 

*^Uced,  as  by  an  area  of  fibrosis  or  collapse.    Its  production  is  purely 
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mechanic^K  and  it  prohahly  roinp<»nsates  in  no  way  for  the  loss  otj 
a#il%tiii^  surfact'  causo(J  by  tlu'  fondition  which  brings  it  alioiit. 

Pathology.— The  imirbitl  anatomy  of  this  cotuhtion  is  siinilar  t<»  ihc 
coiiiiition  foumi  in  the  tidull.     The  emphyseniatuiis  lung  is  more  vul- 
umlnous  than  the  nurmal.     It  is  pale  pink  in  color,  soft  to  the  tuu<'h, 
amJ  the  inthvidtiiiE  alveoli  are  plainly  visible  to  the  nake^l  eye.    In  eiLwai 
nf  longer  standing  thert*  are,  in  adilitiun  to  the  Mniply  tiverHiiMrrnirdl 
air  sacsj  some  larger  b|eb,s  intuie  by  the  fnsiun  of  a  terminal  air  pn-sMj^jeJ 
(infiindibiilum)  with  its  surrounding  aIveoh\  or  of  a  number  uf  uir  vesi-' 
cles  through  rupture  of  their  walks.  (Wodstein.) 

Histology. — In  the  niihi,  acute  fonn,  which  is  really  only  an  nvrnlU- 
tention,  iniert>st'opic  examination  shows  merely  a  dilatation  c»f  the  air 
vesicles.  iin<l  a  cfin.sequent  thiiininj;  of  their  walls  with  ^l^etebin)J  or 
straightening  of  tht*  capillary  network.  The  w^alls  between  neighlHirinij 
alveoli  may  he  torn  or  entirely  disappear. 

In  older  more  chronic  ciLse.s  atrnphy  of  the  elasfir  tiKsne  and  rapil- 
larie.i  in  the  alve<>lar  walls  oci'tirs,  iind  neii^fiboring  nlvmlt,  bavin;;  h»st 
their  dividing  walls  through  thinning  and   perforation,  join  to  nuikej 
lurgi'  lilcbs.    Such  cases  are  rare  in  childhood. 

Symptoma.^^eute  emphijgema  roast  commonly  occurs  in  acute 
bronchitis  and  bronchopneumonia;  it  Ls  also  present  with  pulmonaiy 
colla]>se  and  lulds  largely  to  the  respiratory  disability.  The  np|H*r  parta 
of  the  chest  are  very  prominent,  as  in  the  position  of  inspiration,  an*!  thi-re 
may  l>e  some  recession  at  the  base»  along  the  dinphragmatic  attachment. 
The  percussion  note  Ls  deep  and  full,  the  cardiac  dulness  covered,  ami 
the  respiratory  ninrmur  harsh.  The  condition  recovers  completely  when 
the  cau.se  is  renn>vcd,  though  the  lung  may  take  some  lime  to  return 
to  normal  after  a  prolonged  strain  such  jls  whooping-cough  enlaits. 

Chronic  tmphysetna  is  rare  in  childhood;  conmionly  the  ctmdition  is 
slight,  and  the  symptoms  largely  or  entirely  those  of  the  accompanyin||f 
brunchiti».     The  elements   added   by   the   dLsea^e   iLsclf  are  dyspnea, , 
caused  by  the  loss  of  respiratory  surface,  and  cardiac  di:^abibty,  due  to  j 
the  straightenenl  circuhitory  paths  through  the  iung. 

Dy.spnea  is  sometimes  considerable,  persisting  even  through  the ' 
summer  months,  when  no  bronchitis  is  present.  In  many  ca-^es  it  U 
only  noticeable  on  exertion,  except  during  the  attacks  of  bhnichilU,. 
which  so  commonly  mcur,  often  in  a-ssociation  with  some  brtmchial 
spasm.  The  face  is  then  congested  auil  cyanoscii,  and  die  veins  in  the 
neck  may  Ix;  full  or  even  pulsating.  Some  amount  of  tinger-clid>bing 
exists  as  a  permanent  feature  In  certain  cases  of  long  slamiing. 

Phy.ticid  Higna.—Xn  a  markeit  example,  the  chest  is  tn  the  [>osition 
of  fidl  inspiration  ami  appears  unduly  rounde<i*  the  back  tx-ing  s<mie- 
times  l>owed.  The  angle  of  Lmlwig  is  prominent,  the  ckvicUt*  pmjcct, 
die  supraclavicular  fossie  iH-ing  det*p,  or  filled  by  the  bulging  apices  of 
the  lungs;  the  stemomastoids  stnnd  out,  and  the  costal  angle  uppt'iuw 
wiiie.  The  hcart*s  ajK'x  brat  may  Ih^  ilitfictdt  to  palpate,  and  an  epigastric 
pulsation  is  generally  visible.  'Jlic  niovenicnts  of  the  chest  are  i-onliikcd.. 
and  consist  mainly  in  an  up-and-<lown,  piston-like  action. 


The  lung  gives  a  Ixjxj',  hyperresotmnt  note  to  perct^sitm,  the  heart's 
dulness  is  covered  or  partly  eoveretl,  and  in  mnny  eases  the  pulmonar)' 
limits  are  found  to  t^ner[»ach  on  the  alMlotninul  organs  below. 

On  av^culiaiion  the  breath  souniLs  are  harsh,  especially  over  the 
upper  parts  of  the  ehest  in  front;  there  may  be  a  pau.se  at  ihe  end  of 
inspiration t  and  expiration  Li  untluly  prolonged.  'I^hc  signs  of  liron^ 
t-hitis  are  generaJly  present,  and  ihe  air  entry  is  often  very  dcfieient  at 
the  bases. 

Prognosis. — ThLs  is  more  hopeful  in  children  than  in  adults.  Marked 
cases  progress  into  adult  life,  but  it  sometimes  happens  that,  in  cases 

■  assotiiated  with  ehronie  bronrhitist  when  puberty  is  reached  the  con- 
dition becomes  less,  or  may  disapjiear,  showing  that  but  little  .structural 
defect  could  have  existed  in  the  lungs.  The  prognoiiis»  both  aa  regards 
pcntianent  cure  and  the  prolongation  of  life  in  incurable  cases,  depends 
largely  np*>n  the  stx'ial  standiujij  uf  the  patient. 

Treatmant. — The  treatment  is  niaiidy  that  of  the  disea.sc  it  accom- 
lianiest  and  must  l>e  sought  under  other  headings.  Emphysema  when 
associated  with  chronic  bronchitis  adds  considerably  botli  to  the  liability 
•to  and  to  the  danger  of  acute  attacks,  and  those  must  be  avoided,  if 
l^assible,  by  change  to  a  mild  climate  during  the  winter  tuoniks.  In 
iviilition  something  may  be  tried  by  way  of  treatment  for  the  emphysema 

IJfcielf.  That  which  has  been  attended  by  the  greatest  success  has  been 
the  daily  use  of  the  compressed-air  bath  with  the  pneumatic  cabinet; 
iff  it  the  size  of  the  chest  l>eeomes  reduced,  and  the  cardiac  an<l  hepatic 
dulripsa  return  toward  their  normal  limits.  Another  method  is  that 
vt  e.vpirflti<>n  into  rarefied  air,  a  proceetJing  the  rationale  of  which  is 
^_   more  obviou.s,  but  the  results  less  brilliant. 

H  BRONCHIAL  ASTHMA. 

A  proportion  of  cases  of  asthma  l>egin  during  the  early  years  of  life, 
^''i  this  proportion  is  variously  estimated  liy  fjiffcrent  observers.  Thus 
tfycie  Salter  among  225  cases  found  11  beginning  in  the  fii-st  year  of 
I^fe  and  00  between  the  ages  of  one  and  ten  years.  Oooflhart  among 
12^  oa^es  finds  51  beginning  before  the  tenth  year,  the  youngest  of 
the^;e  Iwing  three  and  a  half  years  of  age.  Lately  l>r.  Lii  F^tra  has 
fflUeot-ed  43  cases  in  children  and  their  analysis  shows  the  following  age 
of  onset: 

^H  BeglDuiDffftt  birth  «...     Kcuea, 

^ flrat  yenr .       *    11     " 

^^^^^^^^L  RCffind  year 

^^^^^^^^^H  Kticond  to  ftltb  year 

^^^^^^^^  *nh  to  twelfth  yeftr 15     " 

^      He  firtds  that  after  the  first  year  is  past  the  incidence  is  much  greater 
mniij.Ves  than  in  females. 

^^ilh  all  due  deference  to  these  figures  it  must  be  stated  emphatically 
»hat  oa^sfs  of  uncomjilicateil  asthma  in  children  are  distinctly  rare. 
T^ere  is,  however,  a  variety  of  asthma  which  is  not  hifrecjuently  met. 
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and  this  U  an  association  of  bronchial  spasm  mth  attacks  of  bronctiitu 
in  chil4lluKMi,  this  .spasm  being  liable  to  recur  with  each  suljs«|ucnt 
bront'hial  mtnrrh.  Such  cases  are  familiar  to  most  of  iis^  the  tlv^pnea 
generally  lastinj^  a  day  or  two,  and  giving  rise  to  cuiLsldemble  hvpcr- 
inHation  of  (lie  lun^.  It  is  probably  ca.se.s  of  this  nature  whirli  Utr  the 
most  part  swell  the  stutLstics  of  asthma  in  rhiltlren.  and,  in  atftmiaiice 
with  this,  one  finds  that  all  observers  mention  broncliial  catarHi  as  an 
important  enn.sative  factor.  Thus  St)  per  cent,  of  Salter'.*^  rast^s  origi- 
nated with  whocjping-t'oiigh;  20  of  (mMlliart's  cases  had  siilTerwl  with 
bronchilis,  and  many  with  measles  and  whooping-ccmgh;  7  baet  \%tu\ 
bronchopneumonia.  Among  La  Ft-tra'a  caaes  14  were  aiisigitc 
bronchitis  and  3  to  varieties  of  pneumonia. 

Pathology.— The  theory  of  spasm,  so  clearly  proved  by  the 
work  lif  DlxoM  and  Hrfxlie,  is  especially  striking  in  view  of  iJie  pre- 
Vftiencf  of  adenoM  fjrowths  in  luses  of  asthtna  in  children.  I(  wu* 
foniid  experimentally  by  these  observers  that  the  greatest  n'ilc\  ctTcct 
was  obtained  when  the  nasal  mucous  membrane,  and  esijeciully  iW 
upper  and  |H*sterior  part  of  the  nasal  septum,  wjls  stimulaied.  La  Kiftra 
found  adeiiaid.s  present  in  47  (xt  cent,  of  Iiis  ctillecleil  ca.ses. 

Symptoma. — Attacks  nmy  ixrcur  similar  to  those  found  in  the  adult, 
and  in  thLs  case  their  symptoms  merit  no  separate  description.  In, 
cases  of  spasm  iLssociated  with  bronchitis  it  Ls  not  always  easy  to  deculQ 
liow  far  either  of  these  elements  Is  responsible  for  ihe  distress  which  i^ 
present.  Tlie  most  noticeable  feature  U  the  marketl  dyspmra,  pen- 
erally  accompanied  by  cyanosis,  antl  tlie  lieiiviii)^;  respiratory  move- 
ments of  the  burrel-shupejl  chent.  The  picttire  of  the  elderly  brond: 
with  emphysema  is  strikingly  reprotluced. 

On  examining  the  chest  emphysema,  or,  more  correctly,  "hyj 
inflation,"  Is  very  noticeable,  the  extraordinar)'  muscles  of  respimtioti 
are  in  action,  and  the  thorax  moves  up  and  down  with  a  pistckn-b'ko 
action.  The  hmgs  are  full  of  wheezy  sibili  and  rhonchi.  which  ar« 
peculiar  in  that  they  arc  audiiile  alike  with  ex]iiration  as  with  inspirit 
tion.  The  duration  of  these  attacks  is  measured  not  by  hoiini,  as  id 
classical  asthma,  but  by  ilays.  | 

Treatment, — The  rnfwt  important  point  in  treatment  is  to  remove 
the  pretli.iposition  to  th<>sc  !>ronchitic  attacks  which  so  often  initinto 
Ihe  hronchial  spa-nm.  For  this  tlie  reader  i.s  refernvl  back  to  the  sertioii 
on  Hmnchitis,  where  this  matter  is  illsciissefL  rhiirj^t'  of  cHiimle  may 
l>e  necessary  in  some  cjihcs,  and  should  certainly  U*  urj^J  when*  oth«*f 
means  fjiil  At  the  same  time  a.ny  hx-al  disease,  such  njs  a«lenoi<U,  muai 
he  scrupulously  attende<l  to.  1 

For  the  attacks  the  nitrate  ami  stramonium  papers  may  W  ii»ei!  «« 
in  atlulL-i,  and  where  bronchitis  is  B-ssfHiated  a  steam  kettle  an<l  wine  nl| 
ipecac  or  wine  of  antimony  are  of  fpviit  value.  For  the  spisrn  nitro- 
glycerin, OJKXMi  to  0.0012  ^\,  (^irs  ^'^  rh  ^rain).  every  half  hour  for  twoii 
or  three  doses,  or  atnipiiie  or  l)ellad<mna,  0.017  pin.  f|  grain),  extnn"!, 
repeater!  till  Hushing  of  the  face  ensues,  have  often  U-en  succrssfulfrj 
employed. 
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CHAPTER  XXV. 

BRONCHOPNEUMONIA— LOBAR  PNEUMONIA. 
BBONOHOPKEUUOHIA. 

Ztiology. — ^The  term  Bronchopneumonia  signifies  a  lung  inflammation 

of     certain  well-recognized  type,  and  as  such  embraces  conditions  of 

various  causation.    For  purposes  of  classification,  cases  are  conveniently 

divided  under  two  headings,  primary  and  secondary'  bronchopneumonia, 

the  latter  being  again  subdivided  into  many  groups. 

Secondary  bronchofmeumonia^  as  the  name  implies,  comprises  all  such 
cases  as  are  secondary  to  other  diseases,  the  majority  being  either  the 
outcome  of  an  acute  bronchitis  of  simple  causation,  or  arising  in  the 
bronchial  catarrh  which  so  commonly  accompanies  certain  of  the 
specific  fevers,  more  especially  measles,  whooping-cough  and  influenza; 
the  remainder  consisting  of  cases  of  septic  origin,  and  those  which 
terminate  such  diseases  as  marasmus,  splenic  anemia,  and  chronic 
^''anhea.  Lobular  pneumonia  is,  in  most  cases,  a  purely  local  disease 
**^  the  lungs  and  lobular  in  distribution. 

•Primary  bronchopneumonia  comprises  all  such  cases  as  arise  without 

j*Jitecedent  illness.    It  is  generally  caused  by  the  pneumococcus,  and  is 

^-''stinguished  from  the  secondary  disease  by  its  abrupt  onset  and  its 

^^^^^urrence  in  healthy  children.     In  some  cases  the  general  symptoms 

^*^  marked  and  a  close  resemblance  to  croupous  pneumonia  obtains, 

**t,  as  a  rule,  the  local  symptoms  overshadow  those  of  general  infection, 

■    **<i  it  is  to  the  former  that  the  anxious  course  and  high  mortality  in 

^^'"''^nchopneumonia  are  nearl)  always  due.    As  a  consequence  of  this, 

^^  symptoms  of  all  varieties  of  the  disease,  whatever  the  cause,  are 

»^*^fticiently  similar  to  be  groupe<l  together  for  purposes  of  description, 

'-^•ng  dependent  so  largely  upon  the  local  processes  in  the  lungs. 

Jlie  diagnosis  of  primary  bnmchopneimionia  rests  upon  its  sudden 
j^^^^et  without  antecedent  illness,  and  it  is  open  to  conjecture  whether 
^^  classes  of  cases  are  not  included  under  this  heading.     It  happens 
**ietiraes  that  an  illness  having  all  the  features  of  a  croupous  pneu- 


^^ 


^^^mia,  with  its  sudden  onset,  high  continuous  fever,  and  short,  definite 

y^^Orse  terminating  by  crisis  in  many  cases,  presents  to  examination  all 

*J^   physical  signs  of  bronchopneumonia,  or  shows  the  lesions  of  that 

^*Scase  on  the  postmortem  table.    Such  cases  are  undoubtedly  general 

^*»o<xl  infections,  and  as  such  stand  side  by  side  with  croupous  pneu- 

■**oxiia  which  they  so  closely  resemble.     They  form  but  a  small  pro- 

VOTtion,  however,  of  those  cases  to  which  tlie  term  primary  broncho- 

\>t\eumonia  is  applicable,  and  it  seems  probable  that  the  remainder  are 

(G17) 
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of  different  origin,  In-in^  duf  probably  to  a  sud<leTi  invasion  ihrowgh  11 
small    bronchial   tubes,   a   capillary    Immchilis,   wlietlier   sratterfd   in 
distr.bution  or  general.      To  put  it  differently,  in  one  dasa  the  lucig  i$ 
invadetJ  from  the  blood  strt-am  and   in  the  other  from   ihc  air  Culir*; 
the  distribution  of  blooti  and  air  to  the  pulniouary  lobule  Itf-injj  similar 
the  le-sions  produced  are  identical.    This  i.s  well  ilhistrattnl  l>y  ptdiiionu)^ 
tuberculosis  in  which  the  lobular  distribution  of  ;ieule  phthisis  mav  ' 
exactly  imitatetl,  in  Isolated  areas,  by  the  b!ood  invasion  of  mJi 
tulnercnlosis. 

I  have  attempted  to  tabulate  a  serie,'*  of  cases  of  bronehopneurnonl 
236  in   all,  to  show,  at  any  rate  roughly,  the  proptjrtions  in  which  th^^ 
primary  and  secondary  cases  occur; 

Pholu? ,       .      so  CMS  or  34  percent.       tlonkUtr  Wp«r 

SnondMT iSfi  BUHor  fi«T«rceni. 

IflbfonchiU* h»CMatm.  ••  M 

■•  whooplngHBOfh'  ,...,28"  "  W  " 

•'           ■'  incMle*! »     ■'  "  et  " 

•*  rtJiJitUerJ*      ......        7     "  "  MO  •• 

"           "  di&rrhu H     "  "  100  - 

"           •■  Htitll        .,,....       II      •'  "  100  " 

M         ••  ]iHmiaiit«nt]oapKeDiU]iy[U)lUt     .       S     "  "  100  " 

16*     " 

/wM^iwf*— Bronchopneumonia  is  a  di.sea.se  of  infancy  and  l» 
commonly  met  in  children  above  the  ape  of  three  years^  the  majni 
of  the  cases  probably  occurring  between  the  sixth  ami  twelfth  inont 
of  life.  It  is  most  prevalent  (luring-  the  winter  tnonths^  correspfvndi 
in  t!m  respect,  as  might  be  expected,  with  l>n>n('hitLs,  I(  octMirs  ni 
widely  among  the  children  of  the  poor  and  is  especially  prevalent 
overpopulated  areas. 

Pathology.     Iku-ieriologif. — Most  of  the  workers  on  this  subje<i  ha. 
failed  to  separate  the  primary  and  seconihiry  eases.    Thi'  only  o(irapU 
account  on  these  lines  is  that  given  by  Dr.  \..  Kmmelt  Holt  in  liU  Ik»- 
on  diseases  of  children  from  cases  collec^ied  by  Dr.  Martha  WolUt 
From  this  it  appears  that  7fi  per  cent,  of  the  primary  cases  W) 
caused  by  the  pneumococcus,  the  other  organisms  found   Ix^ng  nn 
streptococci  and  staphyhx-occi.     .\mong  the  secouilary  **ases.  in  VA 
cent,  the  pneumococcus  was  present,  but  tlie  majority  were  due  t 
mixed  infection,  a  streptococcus  l>eing  found  in  37  per  cent.,  the  oil- 
organisms  present  being  of  various  kinds  and  including  stirh  variii 
as  staphylococcus,  bacillu.s  diphtheria-,  bacillus  pyocyanrus,  and  liai'ill 
coli  communis.    The  strcptf^cocci  were  associated  in  e:*pecud  frt^|Ui 
with  cases  secondary'  to  the  infectious  fevers. 

Morbid  Anatomy.— The  con.solidation  may  be  scatieretl,  or  ii 
involve  large  areas,  even  the  whole  nf  a  lol>c,  in  which  vtisr  the  affrc 
part  will  appear  voluminous  iind  the  pleunil  surface  niughened,  shi 
ing  [)ete<*hial  heujorrhages  and  covertni  with  a  thin  laver  of  fib 
The  appearanctvs  of  the  bronchopneumonic  parts  arc  \ery  various.  *• 
ronsolidated  areas  generally  appearing  as  Ugm  points  off  a  l>ackgro(^ 

i  A  big ber  ag^  aTcnfe  wm  prob«tr1y  *ccouiiUbla  tot  lb*  lower  Btortailty  uaoaf 
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of  dark-brown,  conpeste*!  tiin^.    They  are  the  size  of  pinheads  or  larger, 

and  arc urranged,. some  iti  acirrle  round  a  small  pus-rontainiiig bronchus, 

some  in  chmips  showing  no  relation  to  the  air  tu!>efi»  some  themselves 

pierced  hy  a  minute  bronchus  and  forming  a  pt^ribronchial  nodule.    In 

massive  consolidation  the  whole  .surface  appears  firm  and  smooth,  red 

ijiarbled  with  various  shade?>  of  ^ay. 

'With  regard  to  the  color  of  the  pneumonic  patches  this  varies  greatly 
ooc^rdin^  to  the  form  of  microscopic  element  composing  it.  No  (li\'ision 
jnt.ij  stages  can  l>e  ma<le  as  in  croupt>us  pneumonia.  The  areas  are 
irsually  slightly  raised  and  reddish-gray  in  color;  where  there  is  much 
leukocytic  infiltration  they  appear  whiter.  In  acute  rases  the  areas  are 
small  and  gray  or  yellowish-whlte  in  color  and  the  tubes  contain  muco- 
p»iifi;  when  the  process  is  earlier  atill,  bronchitis  with  minute  dark  points 
of  collapse  may  he  seen.  In  cases  of  long  continuance  the  areas  are 
usually  lar^,  and  ^eenish  or  yellowish  in  color,  amJ  the  small  tid)e3 
c*ontain  pus.  In  many  such  chronic  cases  the  larger  bronchial  tubes 
a-r^t*  dilated  at  the  root  and  in  the  lower  lobes,  and  occasionally  the  finer 
c-livbiions  also.  Small  abscesses  may  l>e  found  scattered  through  the 
lurt^,  espcf^ially  just  beneath  the  pleural  surface.  They  are  generally 
formed  round  the  walls  of  a  small  bronchus  through  softening  of  a 
p^^'Tihronchial  nodule;  in  some  cases  the  piis  In  a  localized  dilatation  of 
t*    l>ronchiole  appears  like  a  minute  abscess. 

It  is  common  to  find  much  colla|>se  in  the  lower  lobes,  especially,  I 
•■Kink,  in  cq^^^a  of  diphtheritic  origin.  an<l  also  .some  emphysema  of  the 
*^f>per  and  anterior  parts  of  the  lungs.  The  ?^cptic  cases  tend,  in  my 
^X|:3erience,  to  be  lobar  in  distributitm,  an  upper  IoIh'  being  not  un- 
*^'0¥nmonlv  attacked,  and  there  is  usually  considerable  engorgement  and 
•?*i^nia  of  the  less  affected  pf>rtions  of  the  lungs. 

Kiatology, — Much  variety  Is  found  in  the  microscopic  apjjearances. 
T'he  small  bronchi  contain  plugs  of  epithelial  cells,  or  of  polymorpho- 
JUiflear  leukocytes.  The  most  infiltrated  areas  generally'  surround  these 
*^»"c:>nehi,  but  may  Ix*  scattered  elsewhere,  'fhcse  areas  usually  consist 
*^f  dense  masses  of  leukocytes,  both  filling  the  alv«»li  anil  also  infil- 
t'*-«.ting  the  l>ronchial  and  alveolar  walls.  The  interalveolar  capillaries 
^^^"^  engorged  and  patches  of  colhipsed  air  cells  are  seen  here  and  there. 
^^t.lipr  areas  are  found  in  which  the  alveoli  are  filled  with  blood  cells 
^ri<]  with  gramdar  fihrin  and  serum;  their  epithelium  is  swollen  in 
P^siees,  and  in  parts  of  the  section  the  ah'eoli  may  be  seen  filled  with 
***^squamated  lining  cells.  In  cases  where  the  process  has  been  of  long 
*^*4Tation  the  alveolar  walls  are  thickened  with  proliferated  eonnecttve- 
**-ssue  cells,  an  earnest  of  that  process  which  in  some  eases  leads  on  to 
**■  "^'idespread  fibrosis. 

Symptomatology.  Orinff. — A.s  the  symptoms  of  onset  of  the  primary 
'^-rirl  sec-omlary  varieties  iif  the  disease  are  somewhat  different  it  will  lie 
'^^Xressarv  to  descrilic  these  separately, 

I^rimaty  Briim'hopnciimimia.—^C^s^i?.  occur,  as  alreaily  indicated, 
'^■^^ich  are  indistinguishable  from  croupous  pneumonia  save  for  the 
**'fference  of  the  lesion  found  in  the  lungs.     The  symptonna  of  these 
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cases  need  no  further  tlescnption  here;  it  suffices  to  rememlK-r  thut 
the  symptoms  of  croujwus  pneumonia  may  occur  witli  a  hrom 
pneumonic  lesion. 

In  the  rernain4jer  the  onset  It  generally  abrupt;  it  may  l>c  leas  sudd^ 
and  more  accurately  de.serilied  a.s  "rapid."     The  rr«pirittury  liiffintitg 
fevcTf  and  rough  arc  generally  the  first  lliings  noticed,  though  s<»mc  m 
definite  symptom  such  a-s  vomitinj^  may  occur  at  the  .stall.    ConvuUit 
are  but  ran*ly  seen  and  a  rigor  almost  ne^'cr.    The  skin  may  \k'  ilry 
burning,  as  in  LToupau.s  pneumonia,  but  often  there  Ls  sweating. 
boweU  maybe  costive  iit  the  conuucncemcnt,  but  diarrhea  nearly  nlwa^ 
follows^  and  may  obtain  from  the  l>eginning.     As  In  cpinipcHi.*  pnei 
moniu  robust  children  are  attacked,  which  less  often  happens  inHefY^ru 
ary  cjises. 

Stcondartf  Broncfu)pneumonta.—li\  those  cases  which  follow  a 
bronchitis  uf  the  larger  tidx^s,  there  occur  first  the  ordinary  synipton 
of  this  disease,  cou^h  and  fever,  sometimt*s  aceompanie*!  or  pn^tilfi 
by  nasal  and  pharyngeal  catarrh,  and  these  siymptoms  either  grmlun 
increase,  or,  more  often,  after  they  have  hL'<:ted  ti  varitibU"  time,  t 
child  sud<|enly  becomes  worse,  the  eouj^h  jj;eLs  dry,  liaekinj^  and  ilLst 
ing,  the  respiration  rapid  and  diHii'ull,  and  in  a  short  time  all  the  »ymj 
loms  of  bronchopneumonia  liecome  evident. 

In  cases  following  the  specifie  fevers  the  bronchopneumonia  m, 
either  begin   during  their  course  or  more  often  there  is  an  inten-ftl 
a  week  or  two  during  which  the  bronchitis  continues,  and  llicn  gradu 
increases  in  severity  to  pass  into  the  more  serious  disease.    S<-c*oml»-^ 
bronchopneumonia  from  the  conditions  under  which  it  occurs  is  tisua 
found  in  sickly  and  Ilbnonrishcd  infants. 

General   Sifmptoni^. — After  the  f)nset  is   pa:^l  and    the  disease   fui 
established,  the  symptoms  are  closely  similar  in  tlie  primary  aittl  sc3 
ondary  e*Lses;  where  differences  occur  these  will  lie  pointer!  out 

The  child  shows  a  flushetl  face  in  the  early  stages;  later  it  may  appe 
pale.  The  skin  is  hot  and  moist,  sometimes  dry  and  burning  in 
primary  cases;  the  respirations  are  rapid  and  the  ahe  nasi  work. 
many  cases  there  Is  slight  cyanosis  of  Ihe  lips  and  ears,  and  when  dLti 
is  more  urgent  there  may  be  a  leailen  tint  over  the  whole  furr,  t- 
child  is  restless  and  irritable  and  refuses  ffMnl,  but  is  thirsty;  in  infa^ 
the  breast  Ls  often  refused  owing  to  the  urgent  neetls  of  thf  n'-sptruU 
system.  Diarrhea  generally  occurs,  and  iH'cjtsionally  vomiting  wl 
the  cough  is  troublesome.  Nasal  dis<'harge  Ls  often  oliservcfl  ajtd  isk, 
conjunctivitis  in  some  cases.  Stomatitis  and  pharyngitis  air  not  « 
commoiu 

The  cough  m  bronchopneumonia  Is  generally  a  more  tmportiuit  feat 
than  in  croupous  pneumonia;  it   is  dry  luul  hacking  and  often  *• 
frequent  and  distressing.     Then*  is  no  exi)ectoralicjn  in  chihlren,   fc 
sometimes  some  viscid  mucus  is  brought   into  the  mouth.    VomiC* 
not  infrequently  accoinpanics   the  cough,  both  at  the   cr>mmenern»* 
and  also  later  when  the  cough  is  looser  or  sometimes  spiLsrnodir,  m^ 
may  be  even  in  cases  which  do  not  accompany  wlioopinjf-cough.    T* 


tp  is  often  disUirbed  by  cuu^^h,  and  the  attacks  cause  a  teitiporary 

iniit^s  mund  (he  lijxs  and  eyt^s.     In  tiises  following  whoopiiij^-c-oiigh 

flmnwirrbtic  cougli   may  disappear  during  the  attack  and   only 

urn  with  convalescence. 
I  The  dijitpnea  Ls  often  extreme  and  depends  chiefly  upon  the  amount 
1  lii?  accoiiipauying  bronchitis  of  the  .small  tnltr.^.     The  respirations 

!  mpid,  and  the  pulse-respiration  ratio  dLs;tijrS>ed-  In  some  cases  this 
Bill  is  reduced  to  2  :  1,  more  often  only  3:1,  hut  in  slight  cases  it  may 
I  hui  little  altered  from  the  uormal,  and  does  not  form  a  valuable 
|Dinl  nf  distinction  from  Ci\^^  of  bronchiti.s.     The  breathing  Is  often 

ompanied  by  a  short  gnint  or  ^sp  at  the  bcfjinning  (»f  expiration, 
kttu^li  this  is  u-sually  a  less  noticeable  feature  than  in  cn>upous  pncu- 
%\m.    Where  there  is  much  respiratory  diftieulty  the  ala-  nasi  work, 

d,  if  any  cyant^is  i.s  present,  they  will  Irf*  seen  to  dilate  vigorously. 
Jit  or  chronic  casKi  where  breathing  Is  not  much  disturbed  they 
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Temt^ratii'V  cbart,  mbq  of  brancbopaeumoiiiA, 

"lav  br  quite  inactive.  Wlien  the  amount  of  air  reaching  the  lung 
||iw«I)  ismuch  reduccti  (here  is  ilistressing dyspnea.  The  child  is  deeply 
iL  w\\\\  a  cohl,  damp  skin,  and  the  whole  attention  i.^  given  to 
iif  n5«piraturj-  functions;  if  the  condition  is  not  rclievcil  the  lung  becomes 
^^^'m\\\  more  choked,  tracheal  riileji  appear,  drowsiness  su|MTvenes, 
■nilas  the  evanosLs  increases  unconsciousness  and  death  soon  follow. 
Hie  icmjyerattire  shows  wide  variations  in  hronehopneunioiiia  and  is 
j  H'aps  more  incline<l  to  he  high  in  primary  than  in  secunilary  cases. 
j  BiJtHlom  h.  the  temperature  so  high  a^  in  croup<Hi.s  pneumonia,  lOP 
L^  1113"  R  being  a  connnon  evening  standard,  -ft'ith  a  drop  of  IV^  or  4'^ 
Hpinomiug  (Fig-  132).  This  swinging  temperature  goes  on  through- 
^Wthe  ntlack,  and  is  as  much  a  feature  of  the  primary  as  of  the  sec- 
^fclaiT  cases.  In  slight  eases  the  tempt^rature  sometimes  only  rises  to 
^or  100"  F,  and  falls  to  97°  or  98°  F.  in  the  morning;  sometimes 
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fluctuations  of  only  2°  are  observed.  In  rare  cases  the  temperaiui 
remains  normal  throughout;  these  are  eases  with  niurkei)  wa-strnp  ad 
are  not  of  favorable  outlook.  Hyperpyrexia  but  rart-ly  occuri  i 
bronchopneumonia  unless  as  a  terminal  event.  ] 

Generally  the  tiisease  subsides  with  a  jjradiial  lowering  of  the  tempQ 
ature  extending  over  many  tlaya  or  weeka^  but  oeetusionaily  a  crini-H  ctccv^ 
as  in  eroupous  pneumonia,  and  tiiat  in  »eeondary  as  well  a.s  in  primal 
ea-ses.  As  a  rule,  the  temperature  makes  a  few  swin^fs  after  tlu*  <  ritia 
fall,  and  very  rarely  pre-sent^s  the  continuou-s  .*inbnormal  UnifxTiitiJi 
so  eonimonly  founci  for  a  few  days  after  the  erisis  in  t-mu[K»us  ]iue% 
monia.  Mnrenveri  the  respirations  do  not  drop  to  normal  so  nijiidl 
thereafter  in  bronehupnenmonJa. 

In  the  primarj-  eases  the  skin  may  be  hot  and  dry  a.H  in  rmtiftotf 
pneumonia,  and  remain  so  throughout.  In  most  cases  thrrt*  is  .swrutinj 
and  ihLs  is  always  a  feature  of  the  secondary  ca.ses.  It  \s  often  pmfui 
when  the  temperature  falLs  in  the  early  mornings  and  >c«'m*rally  tnoi 
noticeable  over  the  hea<l  and  face.  In  llie  rickety  rhihiren  so  oflt-n  tli 
subjects  of  bronchopneumonia  it  la  very  markeiJ,  but  niarketl  >we»lia 
occure  apart  from  rickets.  In  sc»me  cases  of  bronclm|incnm(inia  wi| 
considerable  wasting,  patches  of  fine,  close-#tet  peterhial  spom  nuj 
appear  over  the  abdomen,  forming  purplish  patches  which  uri'  of  w* 
fatal  omen.  1 

Dinrrhen  is  an  almost  constant  accompaniment  of  bponchopririimnuil 
whether  priniary  or  secondurv,  and  Ls  often  severe.  ft  somctinia 
precedes  it  anri  is  probably  then  a  predisfjosinjj  caUM'  of  the  initifl 
bronchitis.  Four  or  five  loose  motii>ns  daily  are  ct>mnionly  |»kv««4 
ami  these  often  contain  undi^sted  food  and  are  very  offensive.  TH 
diarrhea  often  adds  consi<lcrably  to  the  frravity  of  the  cajtr.  I'otniUna 
\h  an  occasional  initial  symplotn;  in^tre  corninotdy  it  (xvurs  a.-*  a  jr?jft 
of  coughing  and  thereby  assists  in  the  expectoration  of  phlegm. 

iVcnvjwJ  xjfmptoftiA  are  much  kvis  commonly  strn  than  it*  cnniptm 
pneumonia  and  are  of  more  serious  import.  Convulsions  occasional^ 
occur,  or  twitching  of  the  facial  muscles  and  parsing  strabismus,  gt-nt^j 
ally  at  the  onset  in  primary  eases  where  the  gcrn'ral  jKiiscfning  ha_s  Ik-?« 
marked.  Now  and  then  a  case  is  met  when*  the  syinptonLH  from  m 
beginning  suggested  a  vertical  meningitis,  and  where  at  the  aulogj 
nothing  but  bronchopneumonia  api>e«rs,  iw  in  a  child  who  wa.H  c<j 
vnlset!  for  sixty  hours  up  to  death  and  in  whom  bmnchopneumoniiL 
the  sole  lesion  dLscoveretl. 

Pbysical  SignB. — These  van-  gn'atly  in  difTerenl  cases,     Tliev  ar«5 
first  those  of  bronchitis  only  and  may  remiiin  so  thnuighout  the  att* 
but  generally  sonic  definite  signs  of  eonsolidntiun  apjM-ar.     The  :*»| 
arc  nearly  always  most  markctl  in  the  h>wcr  lobes  Ix'hind,  wid    v^ 
rarely  does  consolidation  occur  at  an  apex  except  where  other  p" 
of  the  same  or  oppo&ite  lung  are  also  invnlvetl. 

On   mjipcrthn  it  is  generally  noticeable  that  the  upper  part-*  of 
chest  are  prominent  and  the  thorax  held  in  the  position  of  inspin»ti<^ 
this  b  due  to  a  hyperinflation  of  the  lungs,  a  temporary  etnpKi 
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lused  by  the  inspi^alop^'  dyspnea.  It  is  acrompaniecl  in  many  cases 
I  by  some  inspiraton-  recession  at  the  base  of  the  ehest,  and  this  may  be 
vcn*  marked  when  the  obstrurtion  in  the  small  tubes  is  jjreat.  Rickets 
isverj'  commonly  present  in  eases  of  b^onehopneutll()nla^  and  a  deformed 
chest  with  submammary  groove,  wide  epigastrie  angle,  and  a  thrusting 
ffirwartl  of  the  lower  rib  cartilages  is  often  to  be  observed. 

Palpation  arid  Percussion. — -Where  the  acute  emphysema  is  marked 

ill**  liean  is  largely  covered  and  the  api'X  beat  may  be  difficult  to  find, 

l>iil  it  can  generally  be  palpated  either  in  the  normal  or  jiist  outside 

<he  nonnal  situation.    The  percussion  note  over  the  front  of  the  chest 

ffiiay  appear  somewhat  boxy  antl  hyperresonant;  behind  it  is  often  poor 
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Cblld  wllb,  bronchopnGUniDDln. 

''^r  !>oth  sides  from  the  pr&senc<*  of  small  areas  of  collapse,  especially 

'  iKe  bikses.    Such  si^n-s  are  thase  commonly  present  in  bronchitis,  but, 

^  adilition,  there  generally  appears  more  definite  dulncss  at  the  bases 

-hiiul,duc  to  the  presence  of  an^as  of  lung  consolidulion.    Thednlness 

.^a_v  |)e  slight  with  a  high-pitched  note;  occasionally  it  is  marked  with 

•^f^rcftscfl  resistance  to  percussion,  and  involves  the  greater  part  of  a 

-**^  so  as  to  simulate  the  consolidation  of  croupous  pneumonia  (Figs. 

^-■^3  and  134). 

-AiuiniltaiioTt. — Over  the  front  of  the  chest  the  lireath  sounds  may 
F*pear  somewhat  harsh  on  account  of  the  emphysema;  commonly  they 
^*^  not  appreciably  altered  from  the  normal- 

-tlMes  of  various  sorts  and  sizes  may  be  audible  scattered  over  the 
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lungs*  often  moist  in  the  sinall  and  dry  in  (lie  kir^c  tubers.     CKlen  the 
rAlcs  are  mnfineil  to  the  base^s  Ijehind.    These  are  ihe  s'l^nn  of  hmnchttu 
ami  in  tliL-  early  stages  tutthing  moR'  definite  may  Im.-  fmnuL  but  Itttrtl 
signs  [lointinj^  to  t'oiitiolidatioii  also  iippear.      First,  there  may  be  heard! 
at  the  hfuscii  ix'hintl  fine  or  nu'tliuni-sized  mies  with  the  peeuliar  shaq», , 
resonant,  nietallic  (piality  which  denotes  the  presence  of  hmg  c<ji»«ili" 
elation  around   the  tnltes.     Sceondly,  there  may  be  sipin   [i«}intin|;  to] 
definite  areas  of   [■onsoli^iatiou,  mostly  at  the  bases   Whind.     In   sueh ' 
cose  bronchial  or  tubular  bre4Ltlung  will  1k^  heurd,  generally  inteii.sc  and  i 

Via  ISl 


BroDctwpueiiraoBl^.    iJttI  of  aixU^vn  moiithH ;  iiotii  rcprcMQt  ctcpltkUoni  ud  tlie  aim 
TBynmul  tnrauaiuii  aulncK. 


dase  io  the  ear»  and  aerompanied  by  showers  of  the  sharp  inet*-^^ 
nihvs  above  desrrilHNt,     The  viK-al  rt^sunanee  15  increas(.*d  over    "     ^ 
areas,  often  to  the  extent  of  bronchophony.    ^Vhen  bilateral,  ihfM'  ^  _ 
are  generally  more  nmrked  at  one  base,   and  often  there  \»  defi"^' 
consolidation  found  flt  <ino  base  and  only  metidlie  tAkv*  at  the 
Sometimes  one  base  nnly  is  affeetrd  when  the  signs  of  eraupoiLH 
monia  are  simulated^  but  in  .such  ra.Nes  the  r'X\e^  in  the  e«>n.s<»lii 
area  are  genernlly  more  abundant  than  an*  found  in  that  disea.w.      *P 
some  eases  definite  &igns  of  eonsolirlation  never  appear^  and  a  diagw*^** 
from  bronchitis  has  to  be  made  on  other  j^unds  to  be  mcnttoacd  te^^j 


BROSCROi^SEVMOSIA 


tm 


lier.    In  adflilion  to  the  ri\Ies,  a  fine,  sutK-rfidal  pleural  rub  may  be 
iiiHlible  iivrr  the  consorHlatrd  areas. 

Orana. — 'ITie  atfac'k  lusts  a  varialile  time  and   Is  not  sclf-limitcd   as 

h  ttiiiJjH>us    pneiimoniii,  except,  pi-rhaps,    in   certain    rare    eiuics    of 

primal^'    bronchopneumonia.      Between    two   or    tlirec    wetiks    Ls    an 

tvefa^  duration    in    a    favorable  ctise,  ami    the    .sigii.s    in    the   lungs 

iMialty  remain   anotluT  ten  days  or  so.     The  dnlness   boromes   less 

Iroarkfd  and  jEjriuiiially  clears,  the  bronchial  breathing  ehange.s  through 

I  bAiiii'liovesit'idar  to  hanih  bretitliing  in  which  expiration  i.s  rulher  loud 

lpn*lon^*<l,  and  frcnii  this  to  norniul.    The  IjLst  to  *Si.sapjK*ar  arc  the 

5.  moist  or  flry,  whirh  remain  for  some  diiys  after  the  forKsoHdHtion 

bas  ratirely  elcart*d,  accompanied  in  some  cases  by  weakite.ss  of  Ihe 

brvutli  Miunds. 

Clinical  Varieties.     Prolractrd  Brom-hopneumonia. — Cases  of  very  long 

liinUion  <K-eur  often   after  measles  or  whiKipinit^-eoiij^h   and  generally 

letid  ill  tleath,  but  may  dear  up  either  pardally  or  completely.     Some 

[of   iht-sc  ea^^cs  begin  acutely  and   run   a  high  tempi'ratiire  for  the  first 

lcwM"t'eks;   some  are   indolent  from  the  onbiet  and  show  a  moderate 

Mii|icnuure  range  and  rather  subacute  symp!om.s.     'l^hc  child  wastes 

!*t«*:Mtilv,  the  signs  persist  or  spreatj  slnwly,  and  a  suspicion  of  luber- 

jrCuliwLs  U  raised  or  even  a  rUagruKsis  of  that  <lisea,se   inadi*.     In   some 

i  tlie  signs  nearly  clear,  only  some  impainnent  lieing  left  perhaps 

'wt  the  bases,  but  the  child  fhx's  not   improve   and  C4>]itiniies  to  waste. 

l^iorrlira  is  common,  the  finger-ti[>s  f>cc(mie  gla>icd  arul  perha|xs  clubbed* 

L  tiif  fVi-liLsbrs  grow  Itmg;   the  nkin  gct-^  harsh,  dry»  and   y<'lh>wish,  and 

I  t»fiptii  Itecomes  covrretj  with  a  gi'owtli  of  downy  hair^e.^pecially  down  the 

*wdt.  (jfoups  of  fine  petechial  spots  in  the  skin  of  the  abdomen  some- 

**inft  appear,  a.s  already  mcntii>neil,  in  .such  ca^^ses. 

All  thcjie  signs  accoinpuny  a  tnberculou.s  bronchopneumonia  with 
(ppftt  irrtainty,  but  the  aaine  are  found  in  a  i>rotructed  bnnichopneu- 
tnwiiH  (if  oilier  causation^  and  errors  of  diagnosis  between  the  two 
ilisfa.>tt»  arc  extremely  common.  In  many  ca.se.s,  indeed,  a  differential 
'iiapicwis  is  cpiitc  inip<»sHible  without  a  careful  examhiation  of  the 
fniicus  Emm  the  burk  of  the  throiit  f'»r  lnl>erclc  bacilli.  Two  or  three 
"lontlis  is  a  etmmuai  duration  fi>r  a  protnicted  bronchopneunmnia, 
wwlat  tlif  autopsy  a  dilate<l  bronchial  tree  with  some  fibni.sLs  around  it 
^fwl  at  the  root  of  the  lung  are  found,  besides  moiru  or  Icas  bmncho- 
[wieiimonic  con>tolidation  of  old  or  reeiL-nt  standing.  In  causes  which 
iwtyn'p  the-  relurn  to  health  in  slow  and,  its  regards  the  lung,  often 
iw-oiiiplc'te. 

"Ttfnchopnrumonia  Serniidunf  to  thr  lujrvtirc  Fei'crn.  Meases. — - 
Hicse  cases  arc  often  of  long  <lnration,  but  may  Ik^  acute  like  thase  of 
DthfrcaiLsation.  In  many  nf  them  the  consolidation  is  lobar  in  distnbu- 
''f'li.  and  in  fatitl  cases  wiile  area-s  of  moist  gray  or  pink  consolidation 
*J*' fiiiind  at  the  autop'^y. 

'f  kotipimj-coutfk. — In  these  eases  the  whoop  often  disapjit^ars  during 
w  &Tta<*k  to  reappear  with  convalescence,  though  the  cough  may 
^m  Apasmodic  and  exhausting.    The  child  may  show  the  puffincss 

Hi 
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of  the  fat*e  so  common  in  whooping-nfough  and,  if  the  Ijroru-hopninimoi 
ottriu'Ji  latf,  thtr  exhaustion  from  the  original  diseiist'  ulM  make  llic 
prognosis  more  .serious.  Hrontliicctasis  and  fibrotiiis  of  Uie  hiug  art 
commoM  setjiielie  of  these  cases. 

Dipftthf'ria.—KeurU  all  eases  secondary  to  diphtheria  are  fatal. 
Thry  eoiiiinnnly  follow  laryngeal  diphtheriii,  ami  are,  heiie<%  fotiml 
sifter  intulmtion  and  tracheotomy.  'I'hey  are  j;enerally  cause*!  by  a 
spread  of  the  diphtheritic  process  down  tlie  hroiichial  tul>eH  and  the 
diphtheria  bacillus  can  be  Lsohited  from  the  hing  in  a  prci|K>rtion  of 
tlieac  cases,  but  some  are  septic  and  ihie  eidicr  to  an  nnheultJiy  IraHie- 
olomy  wound  ot  to  inhalation  of   foreiffn  particles  duritip  fe*-iling. 

Septic  cojfejf  are  i>f  necessity  fatal:  their  caasc-s  are  varioij?;.  Among 
the  eases  tahnlated  untJer  "etiology"  the  foUowing  primary  h-Mion-t  wen* 
found:  lietropharyngeal  al^eess  in  two,  al>sces.icH  elsewhere  in  two,  a 
suppuratinjt!^  umbiliciLs,  ii  suppurating  patent  urac]m.s,  ulct-rutiun  due 
to  a  foreign  Ixuly  in  the  esophagn^s^  and  a  fiit]ipiirativc  nephritis. 

Cases  following  athrc^Hfia  aod  romjrnitot  mfphith  or  c-hrtmtc  tliarrhea 
an*  of  bad  prognosis^  but  are  jfi:nerally  overliM>kcil;  tlie  >yniptoHH  an* 
often  suppR'-SM'd  anil  atypical,  the  disease  Ijciiig  only  a  terminal  infefliiHi. 
In  .such  cases  the  pulse-respiration  ratio  should  ilraw  atlciitiim  to  tlw 
condition.  Ii^ome  of  the  diarrheal  eases  show  ulcerative  (*t>litls  at  the 
autopsy. 

Complications. — The  cnniplieations  of  hronehopiieuuionia  arc  mainly 
infcclivc  ]esi(>ns  of  various  kinds  and  are  (generally  of  fatal  Irninniition. 
Oiitin  media  is  the  least  serious  among  them, and  the  remainder. rm/if/emo, 
pundmi  pf'ricardith,  purulent  pi'rttonitiit,  au<!  punthnf  mrnitifjiiijt,  iirx* 
still  more  common  complications  of  croupinis  pneutnonia  ami  will  be 
tli.scnsscd  under  the  headinfj  of  that  dLscase.  Aiscfjur  auil  tfamjrrne  of 
the  lunji  are  describeil  under  separate  headings.  In  ad^litlcin,  I  have 
found  rflhih'tin  of  the  chest  wall  as  a  complication.  Hroricbopnru- 
nionia  when  it  leads  to  death  is  generallv  fatal  on  it,s  own  actxuint, 
complications  lieiiig  found  in  but  a  small  projjorlion  of  canes. 

Bcquola.— The  connnonest  and  ino.st  ini|Hirtant  scrptehe  of  thix 
disease  are  bronchiectasis  anil  pulmonary  Hivrosis.  In  st>me  vhm^  the 
bn)nehLcetasis  disapfX'ars,  but  iti  others  a  pernianeut  dilatation  of  the 
tuln'.N  remains. 

Diagnosis.— When  a  ca'^e  of  acute  disea'^e  presonLi  itself  with  roii^h 
and  .'shortness  iif  bi-cath^  accompanietl  !»y  fever  and  rnalaise,  oiir  atten- 
tion is  naturally  drawn  to  the  lint^  an  the  soiirtr  of  thr  symptoms, 
and  we  ex|Hrt  to  Htnl  one  nf  three  conditions— ^-ithtT  bmnrhitis.  brtinebtv 
pueuinouia,  ur  crou|H>us  pneunttmia.  It  is,  then,  fruiw  the  tirst  und  htit 
of  these  tluit  bronchopneumonia  nuist  l>e  separated.  In  arhlition,  tbe 
bronehopneunioiiia  may  lie  simple,  or  of  tuberrulons  origin. 

BnnicInfiit.^Vroin  acute  bronchitbi  it  nuiy  l»e  dia^'ntiscd  Uuh  Kt 
syinploms  und  by  signs^  though  in  certain  ea^es  the  distinction  is  difiktttt 
or  even  ini  possible. 

The  onset  may  be  similar  in  the  two  diseases  antl  helps  but  little; 
the  pubc-re^piration  ratio  may  be  of  .some  assistuocr,  the  disturbanoe 
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of  respiration  being  j^'tierally  greater  in  bronchopneumonia,  and  if  the 
ratio  Ls  allertHl  a.s  far  ils  2  :  1  this  4lisea.se  i.s  probably  prest'iit;  a  nilio 
uf  3  :  ],on  the  iillier  hand,  is  found  in  broncliili-s,  but  only  willi  exten- 
sive hronchitio  sigiKs.     The  nature  of   thf  cough   ufTonis   little  helpj 
and  dyapiiea  and  cyanosis  are  merely  an  inilcx  of  the  bninehitis  which 
occurs    in   iwtfi.     The   tcmperulnrc    is   sometimes    of   importance    on 
^<'<::oiint  of  its  ditTercnt  ihinition  in  the  two  di.sea.yes,  but  is  of  no  value 
*.t  the  outset.     It  may  l>e  e(|ually  high   in  both,  but  in  bronchitis  it 
^"ncrally  lusts  a  few  days  to  a  week,  whcrca,s,  in  bronchopneumonia 
■the  course  is  considerably  longer.    Diarrhea  may  occur  in  either  tliseasej 
^'on:>lipation  Ls  seldom  found  with  Vimnchopneunionia,  but  .sometimes 
^ZHvuR  with  bronchitis,  though  ^encrHlly  in  older  cbihlrrn.     The  a^  of 
♦-he  pulicnt  is  of  assistance  since  bronchojmcumonia  h  a  disease  of 
infancy,  cases  above  the  age  of  three  years  only  occurring  occitsjonaliy 
^a-s  a   secondary   affection,      Nerv-ous   plienomena   are   rarely   seen   in 
^        l>n)nclutis,  and,  a.'i  a  rule,  the  patient  does  not  appear  so  aciitcly  ill  as 
H         ill  a  case  of  brrMichopnenmimia;  this  Ls  often  an  important  jHiint. 
H  The  early  :^igns  in  lironcliojmeuinonia  are  (liose  of  broncliitis  only, 

^^       aiui  ueeasiunally  in  ca-scs  diu«^uosc(!  on  other  grounds  no  signs  jroinling 
^H       to  consolidation  appear  in  the  lungs.    The  bases  l>ehind  are  the  position 
^^      at    wtiirh  sncb  signs  should   be  sought.     They   may  he  indicated  l)y 
shitrp,  resonant  rales  of  a  metallic  tpudity,  no  further  signs  of  corisolida- 
tifUTi    iM'ing   obtained;   but    generally    at   some   spot   dulness,    bronchial 
^^       brt"4itliingf  and  bronchophony  appear  in  addition  to  the  fine  metallic 
^H     rAli*s  mentioned  above.     These  nearly  always  indicate  intiammatory 
^^     <?t>n?i,,)lidation,  but   occasionally  the  breath   sounds  may  l>c  bronchia! 
**r    sipproaching  !}ronchiaI  in  qmdity  over  an  area  of  firm  ci>llaj)sc  in 
■**'oneiiiitis  onlv.     In  this  event  a  iliagnosis  of  bronchitis  will  generally 
^^    ^**^    j3ossible  on  other  grounds;  the  constitutional  symptoms  will  be  less 
^m  acute,  and  the  suspected  area  will  clear  up  with  greater  rapidity. 
^M         -^-^fbor  Pticumotiia, — The  differential  diagnosis  will  be  discussed  under 
^ptfic^     ]i(.jif|i„jf  of  that  disease  (p.  (>41.) 

.         -^~*v[monaTt/   Tubi'retdo,'<i,y. — Two  forms  of  tidjcrcidosis  may  sinnilate 

•"•^tichopneutnonias   of  different   types.      Firstly,  acuh'   mUiarij  tubcr- 

*^~'^-'-*>jtis  may  Ijc  difficult  to  distinguish  fn>ra  cases  of  acute  broncho- 

F^'**?^jnfionia,  the  lung  symptoms  being  i>ften  prominent  before  those  of 

_    *^^    meningitis  so  commonly  present  arise.     In  such  a  case  the  ehild  Ls 

^'*-ltely  ill,  and  the  lungs  an'  HlU'tl  with  fine,  moist  r;des,  togclhiT  with 

'~'*^*ii  of    c<fnsrtlidation  in    some  cu-scs.      Lsually    the   ease    presents    a 

,!^*-*»~*  hojx'less  a,spec{   than  does   one  of  simple  bronchopneumonia. 

^  ■*«>  child  is  often  ])oorly  nourLshe<l,  the  skin  is  cyanosed,  with  a  dark 

^*^i*li  sharply  confined   to  the  checks,  the  spleen  an<l   liver  are  i»ften 

^•"f^*?  and   Hrni,   anil,   :ls  a  rule,   meningeal  symptoms  soon   appear — 

*"'^»Vs"siness,  twilchings,  sudden  screaniings,  and>  perhaps,  some  head 

t5ea)iidly,  protracted  bronchnpneumonin  of  simple  causation  is  sonie- 

^>tT^es  inilistiuguishablc  from  rfirouir  pttlirionary  faifercjilonis  in  young 

'sViiUlren,  this  being  indeed  a  bronchopneumonia  of  specific  causation. 
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lit  Hiich  caws  the  e^weasp  spn-wls  by  the  lymphatics  from  raaeoi 
at  thf  nK)t  of  fhr  lung,  un<l  ecin^^utfiitly  the  most  markfvl  ngnt, 
lUmv  fint  lit  up|x-art  artf  in  the  intra^capubr  n>gion  behind,  bkhc 
on  thi:*  ri^ht  sirlc^  ThLsdUtributioii,  ihr  tciuiemy  of  tlie  siftBs  to  pcfsiii 
and  -iprcafl.  llie  phy-sical  signs  of  softening  of  lun^  dt'posit-s,  when  suA 
fH-rnrH.  and  (he  sigrw  nf  tuU'rcle  t-Uewhere,  as  in  pcritonrum.  inic^tinp. 
apK*cn,  etc.,  Jnav  give  tlie  chie  to  the  nature  of  the  con«)itii(»ri.  Swh 
gfiirral  Nvitipt4)ins  slh  wa.stinf^,  <ln'  skin«  ]>etechiHl  herDorrlis^es^^  grcnrth 
of  eyehL-^hi-s  ami  IxMjy  haij-,  fiiifjer  clulJiinj^,  or  even  .s«>iue  edema  df 
exlreinities  may  octur  in  Imth  the  simple  and  the  tuberculous  discsar; 
eth-titji  riiof*'  often  aeeompaiiies  the  latter. 

ProffnoBU. — TliLs  h  ver>'  serious  in  all  cases  of  bronchopneumonia. 
Some  iUea  of  the  mortality  among  hospital  cases  may  l:>e  got  from  the 
table  appearing  uriiJer  etiolngj'.  The  cii-seaiie  is  much  less  etitiiinon 
among  the  well-to^lo  ela-sses,  ami  h  miieli  less  fatal.  It  will  be  sreD 
Ihitl  the  morialily  ap[H'urs  higher  among  (he  primary  caHcn  anil  tlioie 
due  to  bronehitls  (tiaii  among  those  secondary  to  measles  and  wboopiti^ 
rough.  'I'liis  I?*,  I  think,  rlue  to  a  somewhat  higher  age  average  among 
the  latter  eases.  Age  i.s  a  very  important  factor  in  pn»gm»si.s,  and  next 
to  it  comes  the  general  health  ami  initrition  of  the  child,  es})ecially  with 
regard  to  the  presenile  of  rickets.  Duirrhea  i.s  a  serious  t*onipl]catna) 
when  severt\  and  should  receive  prompt  treatment.  It  will  l>e  otist-nxil 
tfial  cases  secorwiary  to  athn-psia^  congenital  syphilis,  and  diarrhea  aw 
nearly  always  fatal,  Iwing  often  merely  a  terminal  infection.  TImipw* 
lu-companying  diphtheria  and  septic  lesions  owe  their  hopeless  aspect 
to  the  n:iture  nf  the  original  disease. 

Treatment. — W*'  have  no  specific  treatment  f«r  this  dise«Mv  lliot 
which  comes  nearest  to  it  is  tlie  treatment  with  full  doses  of  lx'I(a<lonn»» 
after  the  numrnT  reeommendiMl  by  Dr.  J.  A.  Coutts,  The  drug  Ls  giiTn 
in  doseH  of  0,l)Ui  gra.  {\  gr.)  of  the  extract  to  infants  and  yuinig  children, 
rei»ented  every  two  or  three  hours,  These  doses  cause  marketl  flu-^hing 
of  the  fare^  thirst,  and  often  some  pi-evLshnessj  but  syinpttmi.s  of  [Mii>on- 
ing  are  rat^'  and  rtever  serious.  Hie  drug  is  e--^jK'cially  valuable  in  eases 
when'  Itronchilis  of  the  small  IuIk's  is  a  marke<l  feature,  mid  acta, 
prnbably,  by  controlling  the  secretion  and  thus  clearing  the  sniall  tubes, 
and  also  a.s  n  stimulant  to  the  respirator)*  centre.  The  resuUs  luv  verr 
striking  in  many  eases,  and  it  sliouhl  always  l»c  given  afewdtt>-s'  triaL 
Smiill  doses  are  usi-less. 

In  rases  of  capillary,  bronchitis,  or  where  the  secretion  in  the  tubes' 
is  abundant  and  i.s  adding  to  the  rlyspnea,  an  emetic  RhouUl  be  onleird 
at  the  start.  lj>eeaenanha  wine  hi  4  c.c.  (i  dr.)  di>sc»,  or  ipceac- 
uanhii  jKJwder  in  0.6  gm.  (10  gr.)  ihwes  rcjK'ate*!  in  a  rpiartor  erf  aa 
hour,  if  ne(*essHr\\  nuiy  l»e  given,  assisted,  if  neees-sary,  by  (iekling  tht 
fauc<*5  with  a  feather,  or  by  pas.sing  a  soft  .stomach  tube.  \'oniitiiig  , 
is  sometimes  impt»?i,>*ible  to  induce  in  these  cajies* 

ConnierirritatioTi  of  the  chest  Is  useful  in  cases  where  pulmon 
collapse  is  susp-cted,  and  where  then*  is  much  hrotiehitis.  It  mav 
Hpfilied  either   by  stimulating   liniments,  or  with    a  mustard  or 
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paste.  Tbb  may  be  reapplied  from  time  to  time  as  indicated.  It  is 
questionable  whether  cotton  and  wool  jackets  do  more  than  add  to  the 
difiBculties  of  breathing. 

Fever  must  be  controlled  if  excessive,  but  antipyretic  treatment  is 

less  often  required  than  in  croupous  pneumonia.    Water  in  some  form 

is  the  best  antipyretic,  and  its  application  wilt  be  discussed  when  croupous 

pneumonia  is  considered.    It  must  be  used  with  caution  for  infants,  as 

-their  vitality  is  easily  depressed,  and  its  application  must  be  considered 

dangerous  and  useless  in  cases  where  the  skin  is  not  well  flushed  with 

l)lood.     It  is  essential  that  there  should  be  a  reaction  after  bathing. 

^Vhen  the  surface  is  cold  and  the  rectal  temperature  high,  a  bath  at 

105**  to  110°  F.,  with  or  without  mustard,  15  gm.  to  4  litres  (J  oz.  to 

rl  gallon),  will  bring  the  blood  to  the  skin  and  reduce  the  fever.    A  dose 

^^f  brandy  in  hot  water  will  assist  this  action. 

Many  cases  of  bronchopneumonia,  including  all  secondary  cases,  are 
£ji  need  of  stimulants  throughout,  and  of  these  whiskey  and  brandy  are 
-^le  most  satisfactory.  They  may  l)e  given  in  quantities  up  to  15  to 
^50  c.c.  (i  or  1  oz.)  daily  to  a  child  of  one  year,  and  this  is  best  divided 
imto  small  quantities  every  three  hours.  Strychnine  and  caffeine  are 
xTidicated  where  heart  failure  seems  likely  to  occur,  and  digitalis  b 
recommended  by  many. 

Diarrhea  must  be  treated  by  appropriate  feeding.     Careful  feeding 

'yvill  in  many  cases  be  the  most  successful  method  of  management.    The 

milk  must  be  well  diluted,  as  with  barley-water,  and  may  be  previously 

•digested  with  pepsin  or  pancreatin,  or  0.065  gm.  (1  gr.)  of  papain  with 

0. 1 S  to  0.2  gm.  (2  or  3  gr.)  of  bicarbonate  of  soda  may  l>e  added  to 

^ach  feeding.     In  some  cases  albumen-water  (the  whites  of  two  or  three 

^SBs  to  one  pint  of  water)  may  be  sul)stitute<l  for  milk  during  twenty- 

foui-  hours  or  more.    A  do.se  of  castor  oil,  followed  by  a  mixture  con- 

*a-ir*ing  0.15  to  0.2  c.c.  (2  or  3  K)  of  the  same,  with  0.03  c.c.  (J  "L)  of 

^ic^ture  of  opium  (for  a  child  of  one  year)  to  each  dose  may  be  effective. 

-A.t  the  termination  of  the  attack,  or  in  persistent  cases  where  the 

f^*^«^  perature  is  low,  tonics  such  as  quinine  combined  with  small  doses  of 

*''Oi>  should  be  given.    Some  of  the  protracted  cases  are  much  Iwnefited 

z^y      fceing  carri^  into  the  open  air  when  weather  and  season  permit. 

^■^     mny  case  the  child  should  be  moved  to  the  seaside  as  soon  as  he  is 

^*'''*^ll  enough  to  travel. 

LOBAR  PNEUMONIA. 

X,*obar  or  Croupous  Pneumonia,  the  common  pneumonia  of  adult  life, 

V*     still  more  common  in  infancy.     All  recognize  its  occurrence  after 

**^^«tiicy  is  past,  but  some,  up  to  the  present,  fail  to  realize  its  prevalence 

**VHnngthe  first  two  years  of  life.    The  reason  for  thi.s  is  twofold.    First, 

^»\a-t  the  disease  is  but  .seldom  found  in  the  postmortem  room.    This  Ls 

explained  by  the  low  mortality  of  lobar  pneumonia  in  childhood,  and 

•Iso  by  the  fact  that  when  death  does  occur  it  is  generally  due  to  com- 
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plications,  the  original  lesion  having  liud  time  to  riear  up.  Second* 
bcfaiiae  cases  in  which  a  (hagiiosis  t>f  lobur  pneumonia  was  inaJr  noC 
infrf<tiicut]y  show  after  iK'ath  the  U-sinns  of  a  hroru-hopnciunnnia  with 
lobar  conrtolulatiim.  This  is  diif  in  part  to  the  dillirulty.  ainouJilini; 
to  impossibility  in  certain  cases,  of  clia^nosing  Ix'tween  these  two  nm- 
tlitionSf  but  also  in  part  to  the  fact  that  brouehopneiimofitn  is  not 
infre(|iiently  a  fatal  eomplit-ation  of  loliar  |irii.*iitni)inH  in  itifmicv.  When 
this  oecuFH,  tleath  is  generally  tlelayetl  until  lung  after  the  leniunH  of  ijje 
original  disease  have  entirely  flisappearcd. 

The  af-companyin^  ehnrt  .shows  the  relative  fretpieney  of  the  <IUoiLiic 
at  fJiffert^it  yearn  of  life  amon^  1%  ra.'ie.s  tdllectrci  by  nie.  It  will  te 
oliserveil  that  the  greatest  nunjber  ix'fur  at  the  age  of  two  years*  the 
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Chart  ihowlne  relAllve  fte«iueuL-y  or  lolMr  imeutoonlA. 

diaea*ie  l>ecoming  less  and  less  fret|uent  with  advancing  years.  Pni 
mtniia,  inehiding  nil  form,*,  is  of  very  cinnnmn  ueeuri-tMur  in  infui 
and  25  per  cetit,  of  the  case^i,  at  a  low  estimate*  ai^'  instances  of  lol 
pnemnonia  (Fig.   b'i5). 

Etiology. — i^>bar  pneumonia  is  a  primary  infective  WLseitsc  ami 
never  seeoritlary;  the  miero-orgnnisni  present  is  in  most  vwn^ 
piieumoeoecus,  and  some  prefiisjxjsing  eaiisi'  ran  generally  U"  (li.'<eove 
in  a.'isoeiation  with  its  oecnrrenee.  A  tlelinit*-  histori,  of  expcvsutf 
oecasionally  ohtuinetl,  and  cohl  is  probably  instrumental  in  lowers 
resistance.  Trauma  U  an  occasional  factor.  One  atlaek  <»f  pnetinirv  "* 
predisposes  to  .siHbsefpient  ones  in  cldhlren  a.i  in  atluh.s,  and  in  ol^- 
fliildnni  it  is  not  imeommon  to  olitain  a  history  eif  mw  or  more  * 
seizures  in  the  past.    It  is  someliraes,  but  rarely,  epidemic* 
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Horbid  Anatomy.^Tho  appearanre  of  tlie  lung  in  lobar  pneumonia 

of  infancy  unil  (.■hiUlhmiil  is  lluit  i>f  the  same  ili.setise  iti  (he  ailult,.savt; 

tliat  wlifn  ht'putixiition    is  estahlislitij  thi'  cut    snrface  is  less  coarsely 

granular,  owing  to  tlie  smaller  sisse  of  tlie  alveoli,  and  the  outline  of  the 

lobules  Ls  more  distinct. 

^m      Histology. — The  tnicroscopie  iippearancc  is  similar  to  that  found  in 

^Klie  ailull,  but  the  exuflatiun  is  ^raniilfLr,  consisting  of  fibrtn  ami  scrurn. 

^K     STmptomatology.     OtiJtrt. — 'j'hc  onset  of  the  4i.sca.sc  is  stulden.  or  at 

^■east  rapid  in  nearly  alE  c^i^es.     The  most  common  initial  sytuptom  is 

W/^fomiting;  this  penerally  occurs  once  or  twice  only,  but  occusioinilly  it 

"  <-*jnlinui's  fnr  the  first  few  ilays  after  foml.    ChiUinfx.t  is  not  unconnnonly 

cr^niplainetl   of,  but  a  ritjor  i-s  dijitinotly  rare  in  ehilJhood,  in   uontra- 

di.'itiiiction  tu  its  prevalence  in  adult  lift-.     Coninihinnje  are  uncommon 

at  the  onset  of  pneumonia,  even  in  yonnp  infants,  but  ihcy  may  occur, 

3^  in  the  case  of  a  child  of  one  and  a  half  ycrirs  of  a^  in  whom  four 

t*otiviilsive  attacks  occurred  during'  (he  first  day  of  the  disease.    Rapid 

hr^mhintf  is  one  of  the  carlit-st  chan)^.-*  noticed,  and  often  directs  the 

rtttPiition  of  the  friends  to  the  chest  as  the  cause  of  illness.     In  many 

t-asts  the  ahe  nasi  are  noticed  to  be  overactive.     In  chiKiren  olrl  enough 

to  indicate  its  pre,4ence  headaehe  is  usually  present,  sometimes  lasting 

for  (lays,  and  pahi  in  the  side  Ls  often  coniplaini^l  of.    This  is  p;enera!ly 

th**racic.  but  i.s  often  abtloininal,  and  may  simulate  that  of  ap|j*'nilicitis, 

prifonitis,  or  some  other  alalominal  disease,  ns  in  the  case  of  a  yonn^ 

-^child  where  the  pain  wa.s  paroxysmal  and   led  to  a  suspicion  of  intus- 

B^seeption, 

Cough  is  gcncnilly  sllfjht^  and  is  often  overlooked  by  t!ie  parents  and 
friencLs;  it  is  seldiiin  distressinjr  or  fre(^ui'ii(  a.s  in  Inxintlnvpiicumonia, 
but  it  may'  a^fjravate  the  pleural  pain  and  cause  the  child  to  scream 
or  cry  out  Jit  intervals.  It  is  dry  and  hacking  in  ([Uality,  slioH.  and 
purposeless,  and  Ls  unaccompanied  by  exjiet'toration.  (^nite  commonly 
Blhe  rou^h  floes  not  appear  until  several  (lays  after  the  onset,  and  in  a 
^Bfew  ciLses  it  may  lie  absent  tFironjtjIiont. 

Accompanying  these  definite  symptoms  are  others  more  general. 

^■Tbe  child  is  drowsy  and  languid,  am!  shows  a  disposition  to  be  nursed, 

^■■Knd  in  ynung  children  the  power  of  walkinf;  is  often  lost  temjxirarily. 

^  PfHxl  LS  refused  Jmt  thirst  is  intense,  and  cold  water  eagerly  dcninndeib 

The  chilli  avoids  the  light  and  is  peevish  if  rouseil,  sleep  is  disturbed, 

antl  he  \a  restless  at  night.    A  general  temlerness  of  the  body  to  handling 

ts  fonml  in  some  eases. 

CiiTistipaiitm  is  an  interesting  feature  of  hibar  pneumonia;  it  is  found 
in  all  older  chihlren  anrlalso  very  generally  in  infatfts,  in  contradistinction 
^0  me  prevalence  of  diarrhea  ;us  an  a^t'ompaniment  of  bronchopneumonia, 
"  niay  even  occur,  as  I  have  had  opportunity  to  observe^  in  a  child 
*noso  motions  were  normally  loose. 

A  robust  child,  then,  to  take  a  typical  example,  \s  suddenly  seized 
*itli  the  iiyniptonns  alrcadv  mentioned.  He  presents  to  observation  a 
'iiLsneti  skin,  with  heavy  red  color  on  the  checks  and  bright,  shining 
*J«i  often  with  some  anxiety  of  expression.     The  tongue  is  thickly 
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furred  an*i  there  ma}'  appear  some  htTpcs  at  the  skle  of  the  moutiu 
Certain  symptoms  mast  \k  reviewed  in  more  detail. 

Dyspnea. — The  breathing  va  very  rapid .  ami  the  aUr  iia."*i  wwrk 
vij^roiLsIv.  The  respiratiuns  are  often  .'ri)  or  (U)  per  minute,  and  may 
reaeh  SO  or  ICK)  in  a  young  cliild.  The  nt»rninl  pulse-respiration  ratio 
is  disturlx-d  generally  to  3  :  1,  but  orcasitHiully  lu  2  :  1  or  even  1}  :  1. 
'I'his  disturbance  is  of  vahie  before  tlie  hm^  signs  have  npiwar^Nl,  bin 
later  is  not  sueh  a  valiialilc  diagno-stie  feature  in  ehildbtMHl  as  in  aduh 
life,  since  it  oeeurs  also,  to  a  great  extent,  in  other  severe  r*^piratt»r\' 
affections.  In  slight  attaek-s  of  lobar  pneumonia  the  puLse-rt-^ipiratiiHi  ■ 
ratio  may  lie  but  Uttle  disturl>e(i.  The  (quality  of  the  n*.spirati4iiLs  i*  ■ 
a-s  peculiar  a^  Ls  their  rapidity.  There  is  ti  di-stinet  pau^e  at  iJie  end 
of  inspiration,  and  expiration  is  aeeonipahie*!  by  a  grunt,  or  ixTasionully 
a  groan.  In  some  cases  this  grunt  iH-eorues  a  short  eough,  and  is  ihi'ii 
very  dbtressing  an<!  lead.s  to  niueli  exhausticm.  Though  ihr  n'spimlioa'* 
are  rapid  there  is  often  no  distress*  but  if,  as  rarely  hap|H'ns,  the  uvait- 
able  respiratory  surface  is  greatly  n^dtieed  there  K  cyanosis,  aiid  tlir 
child  lies  pnipfjeij  up  in  bei]  with  an  an.^iuus  t-yt-,  all  his  attention  lifing 
exjM'nded  on  Ids  respiratory  functions.  Su4"b  <'onditions  of  nntrkrd 
ttyspnea  are  more  often  observed  in  Itrunchopneumonia. 

Skin, — The  skin  is  hot,  dry,  and  pungent  to  the  touch,  u  eonditirwj 
common  to  this  ilisease  und  to  scarlet  fevi-r.  There  lh  no  sweating 
initil  the  crisis  is  past,  when  it  may  l»e  profuse,  but  is  gi'DTully  W-* 
noticeable  in  childR-n  than  in  adults. 

Herpes  labialis  may  occur  with  pneumonia  in  children,  gt-nerully  in 
mild  coses,  but  it  Ls  less  common  than  in  a*lulls,  Schlesingir  found  it 
in  bS  per  cent,  among  I7^i  ca-ses.  A  slight  icteric  lintiug  of  the  skin 
and  eonjunetivft  is  occasionally  present,  and  jaundice  occur*  in  .Mwnr 
cases. 

UriTte. — The  urine  ia  scanty  and  concentratetl  and  tlicre  U  grnerally 
a  ih'mfnution  or  even  absence  of  i-hloridcs,  as  in  pneum<itiia  «tf  the  uduli. 
Albumin  is  fumrul  in  a  proportiihu  nf  thr  fiX'^es,  act^irding  to  Schb-singiT 
in  2S  |>er  cent. 

7Vm/)frafHrf.^'l'he  temperature  rises  abruptly,  Jio  that  in  a  few  houn 
it  registers  104°  or  even  105°  F*  At  this  [MJinl.  or  therealnjuts.  it  remairu) 
throughout  the  attack,  with  remissions  of  I  J"  to  2*  in  typirni  camm, 
though  more  marked  remissions  of  M°  or  4**  may  occur,  anil  are  mixn 
common  the  younger  the  patient.  Itarcly.  it  swings  like  ii  btiiif  irni- 
|x>rature,  an<!  this  in  rases  which  present  no  other  pt^culiarities.  On 
oKserviiig  such  a  chart  we  must  l»e  sure  that  the  oscillations  are  imi  llir 
result  of  s|K>nging  t(»  reduce  fever. 

Thr  Crirh. — At  the  crisis  the  temperature  falls  rapidly  from  a  hij^ 
level  to  normal  or  sulnujrmal;  thus  it  may  tlrffpfrom  KK'j*' to  OT"-^  K.  within 
twelve  to  eighteen  hours.  Verj'  commonly  thr  ti'in|>erutune  falls  In 
near  normal  on  the  day  before  the  true  crisis  and  rises  tigiun.  After. 
itie  crisis  tin*  temperature  remains  subnormal  with  fhictuafioiL'^  of  Wsa 
than  2°  for  a  few  days,  and  then  lMH'ome«  normal.  W  ben  the 
crisis  appears  the  pulse  and   rt\spiration   rapidly  resume  the  nuio  <d 
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leahh,  auil  die  patient,  from  a  condition  of  considerable  distress,  veiy 
t|uickh-  regains  a  slate  of  comfort.  The  time  at  which  the  crisis  appears 
vaiito  L'onsiderably.  The  acconipanyitig  chart  (Fig,  137)  shows  the 
incijfiice  among  eighty-alx  cases  coUecte<i  by  myself. 
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,  "w>I>Bbly  more  alx>rtive  cases  of  pneumonia  occur  in  children  than 
^1  Mults,  but  their  prevalence  is  hard  to  estimate.  In  some  cases  the 
'"lU'li  fasts  but  one  or  two  days,  tlie  hing  coni.!ition  never  p:tsses  beyond 
"*  atagi-  t,f  engorgement,  and,  in  the  absence  of  physical  .signa,  the 
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iiaturr  of  the  cnnHkion  often  romains  iinrcfogniz*'*!.  \^i^ll  rrganJ  to 
the  frequfiu-y  i.tf  ti  I'risU  in  lobar  pnt'Uiiioinu  uf  oliililren,  I  HimI,  among 
vasvs  follecteil  In  myself,  tliat  (liiriiij;  tlui-  first  year  of  lifi"  35  |xt  cviil, 
fneU'd  so,  jukI  <luring  tbf  .sfiwrtwl  yi*ar  31  per  cent.  Ariuin^  1912  va.tes 
of  atl  Hges  up  to  fourteen  vearri,  8(i,  or  45  per  cent,  en^Jcfl  liy  crisis, 
so  that  it  appears  to  oocnr  in  tu-arly  half  thp  oa,^cs  of  cruiipuus  pneu- 
iiLonia  111  i.-!iiltniou(L 

Physical  Signs- — These  vary  Herordin^  to  tlie  strijji'  nf  llir  tli.s('M.sc  at 
which  the  eiLse  eonies  uinler  oli.servalion.  At  (he  misct  tiothiiif^  almurmal 
is  found  in  the  cheat,  and  this  niUNt  not  be  alh^wed  to  thmw  doiihl  ii|ion 
the  diagnosis^  which  can  ^ncrally  l>c  deterniiiicd  on  dOict  ^niiuli. 
Iiidecil,  it  i^-nerally  hap[M'iis  that  the  signs  ilti  nut  appear  for  muik' 
flays  after  tlie  onset,  utid  they  may  eren  Ik'  delayed  until  the  vrisvi  '\a 
pa:^t.  This  delayeil  upi>«.'aranfc  of  physical  signs  lias  l>een  explainei) 
on  (he  suppr*sition  that  in  childhood  (Sie  prrjccsA  oftcf]  Ix'gin:*  tn  tlic 
centra!  j>ortii»ns  of  the  lunj:r  find  gradually  sprtvuLs  thence  to  the  surface. 
This  siip|«)sition  is  nnlenahte.  slmr  consolidation,  wlirii  4'ovcrcd  by 
hi-althy  hing  tissue,  iSrM-s  not  give  rise  to  the  weak  lircjiihingsoconiinoidy 
noticed  at  (he  first  sign  of  pneumonia,  as  may  lie  proved  by  listening 
at  the  liing*s  ap'x  in  fn>ut  in  cases  where  eoasolidation  is  conliitevi  to 
tfie  posterior  portions.  Under  these  cireumslianccs  is  heani  harsh 
brt^athing,  due  to  the  overacting  lung  tissue  in  front,  and,  thnmgh  this, 
distant  br^Michial  hn-athin^  from  the  solid  area  lx*hind.  Mure  prolwWy 
the  tanly  appt-aran^v  of  signs  dcf>cnds  on  a  (rue  delay  in  p]L<i.sin^  from 
the  stage  of  c(>ngc\stion  to  that  of  dcHnite  consolidation, 

Tlie  earliest  sign  to  be  fonnd  is  a  wrukening  of  the  breath  sounds;, 
which  may  progress  for  two  or  three  days  until  breathing  Is  iiliumk 
entirely  snpprcsseil  irt'fon'  it  iH'comcs  tuliular.  This  diminution  is 
probably  due  In  reslrieted  4'Xpuiision  of  the  lung,  otting  to  vjisculur 
engorgement,  A  little  later  a  rise  in  tone  of  the  |MTcu.s*iion  note  may  be 
appreciated^  and.  thiTcwith,  often  some  accentuation  and  Inigtliemng 
of  the  expiratory  sound,  and  slight  incrca.'^e  of  vocal  n"4onan<^'. 

When  consolidation  is  fidly  cstublishe*l  llie  following  signs  are  prrsent. 

Injtfirciion.  —  If  the  consolidation  involves  a  large  ar<*a  of  lung  lisstjp 
some  loss  of  mobility  on  (lie  alfccted  si4le  will  Iw  observe*!. 

I'QlfKttt'on  ttiid  PrrriiJi.vioit.     With  the  hand  laid  ujxm  the  chesl  wall 
this  impaireil  movement  may  be  ck-arly  apprt'ciafnl.  and  (Kx^JLsionally 
a  friction  rub  or  intrapulniouary  rAles  may  lie  felt,    A'oeal  nhration  bt 
not  obtainable  in  young  children  owing  to  (he  treble  <p)ali(y  of  thm 
V(HCC,     On  |X*rciission  over  the  consolidated  areu  a  high-pitcheil.  inra 
paired,  or  dnil  note  is  obtained,  and  tlit-  linger  appre4'iates  some  iucrraiM 
of  the  normal  resistance.    This  vari<'s  much  according  to  the  aiiioii^ 
of  consolidation  present.     A^  a  rule,  the  resistance  is  not  such  an  fll 
suggest  the  presence  of  flui*!,  but  Oi-ca-sionully,  if  the  consolidation 
extensive,  the  resistance  and  dulucss  may,  ta  some  extent,  simulate  th:^ 
of  efTnsion.     When  this  is  so,  it  is  sometimes  due  to  a  layer  t>f  Hu 
outside  the  solid  lung,  but  not  always.     Around  the  t^jusolidnttii  nr^^ 
the  jwreussion  note  shailes  off  gnirlnally  into  that  of  healthy  1uti^», 
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not**  may  he  "boxy"  over  Hear  areas.  Ocrasionally,  the 
iion  note  may  he  truly  tynipnnitU'  over  the  pneiiinonie  lung,  ami 
i>rp  wimruonlv,  I  tliink,  when  the  process  involves  the  apex 
38). 

•ulUdifm, — The  hreath  soumls  at  the  ver\'  coimnencement  are 
y  silppressetl,  as  alrea^ly  imiiited  out ;  h\ter  they  are  harsli  in 
with  probni^M!  e\pinitiori,  and  soon  the  expiration  lieromes 
imnchirtl  while  the  ihspinuion  n^niains  vesieiihir,  a  ormciilion  to 
the  term  hronchove^Icular  is  soinetime.s  applied.  W'iien  eon- 
ion  is  fully  establishetl,  hif^h-piteheil,  whiffy  hronehial  breathing, 
vspiraliiry  an4l  expiratory,  is  heard,  often  very  inten.se  and  near 

Fit),  m 


UHai  VOeomOfii*  id  b  ^rl  or  fourtt^fu  Diniith^;  ^tiail'Vfd.  ArnA  repfcseni^  thQ 
COtt80tJ4filCd  luag  And  llie  liottt  lim  crcpitntiuDB. 

I'i,  hut  oeeasionally  sfift  and  distant.  It  Is  accompanied  by  a 
c  of  sharp,  consonatinff  Tk\es  of  nie<iiijm  size,  ™'<'iirring  mastly 

pnd  (if  in.sptratJon.  The  fino-Iuiir  crepitation  of  adnlts  h  but 
1  lit^ril  in  childhood. 

ssionallv,  on  listening  uver  the  t'onsolidtited  area,  nothing  but 
saetl  hR'athing  is  noted  until  the  ebild  eoiighs  or  cries,  when, 
(hort  time,  intense  hronehial  breathing  and  sharp  nlles  appear, 
[ain  ^ve  place  to  weak  breathing.  This  indicates  a  blocking;  of 
^f  IuIh'-s  with  secpotion,  tmd  in  some  ca^e-*;  of  massive  ef.>nsoli- 

ihe  hn'ath  soun*ls  may  remain  suppressed  for  some  d«vs,  ^ving, 
ic  marked  iliilness  and  inere:ised  resistance  to  percussion,  a  close 
laace  to  tlie  signs  of  effused  fluid. 


030  DtSEA.HES  OF   TliE   liESPiRATORY   TRACT 

Though  the  sharp  inspiratory  rales  nK-ntioiieil  above  air  M'ry  rlukr- 
acteristU',  quite  coininonly  no  ailded  soutic]  is  audible  over  the  roo- 
so1i(Ja.teil  arua,  or^  at  ino.'^l,  a  sharp  rlick  at  llie  l'ixI  of  iii.iiaratioii,  lutd 
no  further  aildeil  ^otiutl  than  this  may  bo  fmuid  from  (irsl  to  last  in 
some  rases.  Over  the  rest  of  the  lun^  the  breath  soutnls  htv  nortiial 
or  pt^rhaps  somewhat  exagjt^rated ;  in  aome  rases  (here  an*,  in  addition, 
scattered,  dry,  bronehitic  sounds.  Although  tlie  pleura  in  invHrinUly 
iuHametl  over  tlie  pneumohit-  area  a  definite  friction  rul>  i.s  not  tiftni 
to  l)e  detected.  When  pre.sent  it  is  fine  in  t|nality,  and  is  oftrri  diffii'uh 
to  tlistiiiguish  from  the  accompanying  intrapulmonary  sounihi. 

Vocal  resonance  is  inerea.se<l  over  the  coiiaohdated  area,  oftrii  inten^^* 
and  l>ronfhophonie.  When  the  proeess  i.s  at  the  base  of  the  liiiij£  ihr 
scapular  angle  is  generally  the  point  of  most  intense  conihirlinn.  In 
some  casc^  increase  of  vt»cal  re.sonant'e  is  the  only  (iLscoverable  sign  of 
consolidation. 

R^noluiion. — When  the  temperature  has  fallen,  either  by  ctLhLs  or 
more  gra^iually,  the  hmgconsoli^lalifin  clears  up  with  )jreat  rnpi<litv,  so 
that  generally  in  three  to  five  thiys  the  lung  i.s  either  rpiite  normal  to 
examination  or  there  Ls  left  only  .slight  iinpairrnent  atid  defirirnt  air 
entry  with  a  few  riles,  all  of  which  disappear  a  few  days  later.  'n»crp 
is  no  expectoration  jl;  in  the  lulult  and  but  little  rough,  the  whole  iM'inf? 
removed  by  lit|uefaction  and  absorption.  Occasionally  ri'siilulion  Ls 
delayed*  and,  rarely,  it  may  then  lie  ineomplete  and  leave  IHiirid  some 
amount  of  i)ulmonarj'  fibrosis. 

Position  of  Lesijon. — In  lobar  pneumonia  the  process  commonly 
follfws  the  lobar  arrangement  of  the  hmgs.  Consc€|nentlv  the  ptrtiti*>n 
of  the  lesion  is  more  accurately  intlicaleil  l>y  naming  the  Inlw.  itpfM-r 
or  lower,  in  which  it  occurs  than  by  >i|X'aking  of  apex  and  base  in  thw 
<'onne<rtion.  When  the  upper  U^Ik*  is  atTect*»d  the  consoliihition  is 
mainly  in  frtmt  and  reaches  down  to  the  thinl  space  or  fourth  rib;  it 
is  generally  found  nhn  Rt  the  apex  of  (he  axilla,  anil  iM'hind  involves 
only  the  suprascapular  region.  When  the  Iowit  lobe  is  involve*!  the 
signs  arc  mostly  or  entirely  behind,  over  the  base  of  the  chest,  reaching 
upward  perhaps  nearly  to  the  scapular  spine;  they  extend  round  the 
aide  to  the  midaxilln  at  the  ba.se,  but  seldom  farth^T  forwanl,  arwl  mxr 
not  rarely  confined  to  the  |)osterior  aspect.  ^Plie  midilh^  U)l»e  on  ihr 
right  side  is  n4»t  connn4>nly  involved  in  lobar  pneuni<»nia. 

Among  12^  cases  of  lobar  pneumonia  in  children  of  all  )i)^^  analysed 
by  myself  the  following  distribution  oceurretl: 

hinhl  tang.  UJt  tttmff. 

Vpfer  lobe     ......    40       U\iptr  blw 1 

lAtyitt  lobe    ...»,.    31       I^wvt  lube ■ 

Wbole  tuns S 

Hirttiliinp 4 

Thus  it  appears  that  the  left  lower  lobe  is  the  most  fre<|iient  sfai  of 
disease,  atul  after  this  the  right  upper  htbe  which  was  afTccted  fcmr 
tinu*s  as  often  sis  the  left  up[K'r  loi>e.  'J'he  right  and  h'ft  sides  wen 
affected  in  a  nearly  etjual  numlwr  of  eases,  in  59  per  cent,  in  tlie  lowrr 
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and  41  per  t-tnt.  in  tht.-  upper  IoKh-s.  It  Ls  thus  apparent  th»t 
apit-al  piieunionta  Ls  quite  cummoti  in  t-iiildhood,  and  thi.s  i^  e.^pe<:'iaI1y 
lie  case  in  infancy. 

OOifT  Orf^tus.     IJeari.^ln  children  massive  consolidation  of  a  lower 

lobe  will  ^neraliy  displace  the  heart  somewhat,  antl  this  must  be  bome 

ill  rnitiil  when  a  diagiita-^b  betw<^f  n  solid  lung  ami  pleural  cfTusi<m  Uaa 

III  Ite  made.     A-s  in  adults  the  impervious  condition  of  the  pneumonic 

Itjiijf  tlirowvs  a  -strain  upon  the  pulmonorj'  circulation,  l>ut  in  children 

ibiv  is  gcnrrally  well  lionie.    The  cardiac  muscle  is  generally  of  gotxi 

r|iialitT,  ami   Lhc  right  ventricle  proportionately  stronj^^r  than  in  later 

Ufv.    In  fetal  life  the  prcj^sure  in  the  Hf^lit  and  left  sidcft  of  the  heart  is 

«'quitl  and,  lience^  the  miL^cular  development  of  the  right  ventricle  no 

'  less  than  that  of  the  left,  antl  this  powerful  right  heart  remains  througK 

Jlhi-  earlier  yeais  of  childhood  and  is  of  signal  value  when  lung  cnn- 

l&olidaliun  (X-curs.     When  dilatation  appears  it  often  affects  the  heart 

las  a  whole,  jjenerally  ;is  a  result  of  the  hi^h  temperature,  and  the  poisons 

>f  the  dl'^a.se.    It  may  lje  con.sidcrahlc  without  j;^iving  rise  to  any  synijv 

>ms.     Any  failure  of  the  right  heart  Is  imlicated  by  an  increase  of 

■Hulncss  iK^'ond  the  normal  finger^s  breadth  {tleep  dulness)  to  the  right 

of  the  stennnn,  and  therewith  an   alteration  in  quality  of  the  heart's 

kfirjit  ,si>unf],  perhaps  a  soft  sy.stolic  murmur  or  reduplication.     If  the 

^dLsahility  b^  great  the  heart's  paa^e  may  I'le  shortened,  giving  a  rhythm 

Hkf  that  of  the  fetal  heart,  and  therewith  the  pulmonary  second  sound 

litscs  it*  accentuation.    These  are  ver\'  serious  signs,  and  will  lie  accom- 

paiiicrl  by  ohWous  symptoms  of  fllstress, 

'We  ahdftmcn  may  l>e  jJistenfled  somewhat  and  tympanitic.    The  liver 

MhI  .spleen    are    generally    somewhat    swollen,    the    latter    somelimes 

iile,  owing  to  the  changes  brought  about  by  the  high  temperature 

the  poisons  of  the  flisea^e. 

Clinical  Varieties.     Hdafmig  Pneummiia. — Cases  of  relapse  in  lobar 

pneumonia  ar*'  not  vePi*  common,  but   occasionally  occur.     After  the 

crwis  the  teuiperuturc  remains  subnormal  for  a  few  days,  generally 

l.hn?f  to  five,  a,nd  then  the  attack  is  repeated  and  another  crisis  ot^cyrs. 

Only  one  rela|ise  may  occur,  but  occasionally  three  or  four  are  seen 

and  they  generally  tend  to  get  shorter.     During  each  attack  a  separate 

arvaofjung  \s  affected,  often  at  a  distance  from  that  formerly  involved; 

thus  in  a  chihl  of  two  years  the  eonsoliilation  l)egan  in  the  left  upper 

lobp,an,[  in  three  relapses  following  the  right  upper  lobe,  the  left  upper 

lobt,  ami  the  left  lower  IoIk-  were  respectively  attacked  (Fig.  Ki9). 

^}>tmVunj  and  Double  Pneumonia. — In  cases  where  new  areas  of 
"'fwiliiliiiidii  rx?cur.  whether  on  the  same  or  opposite  side,  the  outlook 
^  riL'ndcred  more  serious.  As  a  rule,  the  opposite  lung  is  attacked,  and 
■^  uiiwjTnmonly  an  effitsion  arises  on  one  or  other  side  in  these  double 
^vs.  The  duration  of  the  attack  i.si  in  any  ease  prolonged,  the  crisis 
'"^"v^! -lelayeil  to  the  twelfth  or  fourteenth  day. 

iWhcf  Pnt'umnnia, — This  variety  is  more  common  in  children  than 
iti  oiiults.  The  symptoms  of  an  ordinary  onset  occur,  and  then,  often 
'raor?  any  physical  signs  have  appeare^l,  a  crisis  occurs  and  the  child 
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pMly  well.     (U'rierally  sothc  slight  (-hau^os  art-  ftiuiul  in  imr  lui^fT^ 
(K'fioiionally  these  i\o  not  a|)|M'ar,  unci  tlu*  cliaicnosis  has  Ifi  Im*  ir»u)r    1 

in  iKi'ir  uIwcmuv  ami   rt'muitis  vtm-    1 

jfrLurai  only.    :m>  iinutu  in  pnicmT 
the  term  "fobrinila"  «*ovcin  a  mul- 
tiludr  Iff  siirli  ca-srs.     It  is  pnilmliU* 
thfit  the  priHTs^H  in  thr  hni^  may  tit* 
arrrstcil  in  Uh*  strip' of  I'lipirj^'iufiU 
uiitl  iK'vtT  priM-^t'd  to  hr|>iitixation. 
Pufumottia  mth  fpMton  wiU  he 
tlostTibnl    iiiuUt    (■tiiii[>lic*atJon's;    it 
niijfht  with  i'<](i!il  jiislit-t-  Ik*  iiu'hxloii 
uniK'r  the  pn'snil  ht*inltti)f. 

J*ticutrmtna   with  Cctehrai  Sijfmp 

ioinn. — These  t'a«^s  upi'  vrry  piixxlUig 

and   oFten   ternpt  tlie   uiiwurv  to  a 

(liapiosis  uf  ineiiinpli.'i.     The  svmp- 

A      toms  are  vuriiju.'*,  un<I  inclmlr  inlrast* 

g      heatJat'he  aitd    lu'pv^m^    irrituhtlitv, 

1      C'uiiia,  and    head    retriietioti,   IwitTO- 

M      ifi)?*.   iiTid    cnnviil.'^ionH,  either  gm- 

1      eral   nr  eoiifine*!  lo  one  side.    'Hk-m* 

^      pheiiomcfia   penerally  iktuf  at  the 

%     be^uiiin^  of  the  attnrk  am!  «lbii|>- 

1      |M'ar  when  the  ph\-sieal  sip»s  in  the 

*3      lung  iKH'niiie  evith'iit,  hut  they  rimy 

1      last  until  the  erUl^  tn*  \n\sX.      It  » 

*      well   in   -sueli  exLses  In  examine  the 

c      tyni]>anie   membrane   earefully,  for 

£      not  mieommrtnly  the  iien'oiis  sym(»- 

i       tonLs  depehfi  U|Mtn  ivri  aeeompamHn(f 

1      otitis    nudia    ami    only    *lisji|i[M'ur 

I"      when  thiHet>mj>healu)ii  is  recognised  1 

p      iLTiil    tn^ate*!.     ( 'ereliral    ^ympttmiH 

are  tiot    iimrt*  eoinnioTi  with   npirul 

thaii  with  litLHid  ninsitlidfttion. 

CompUcations.— When  at   the  rx- 
j)eet«i  time  no  erisis  appears  and 
the  temjKTatnre  rvmnins  hij^i*  fimc 
cause   for    litis    mtisl    Ik-   <-arefiil!y 
scni^ht.     A  ^|)n'iid  of  the  (li>u>u>e  in 
(he  Innj;  may  W  r(.'s|xjnstKle.  hut, 
apart  from  lhiM>one  of  the  following 
t-nniplieiitUms  may  Ik*  ]>rrs<n*l, 

Tftfhitttj.—i )eea.Hiotia)]y»    in     in- 
fiinbi,  a  tfixdih'sotne  totjth  may  be 
the   explaiialioiv.     En    Mich    a   cne 
the  tcmpcrutun'  timy  swing  and  takv 
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a  very  iircpiilar  course  tlirouj^liout  the  attack,  its  duration,  besides,  being 

Olitui. — MuL'li  more  coniinonly  otitis  mediji  is  thp  t-aiise  of  the  eon- 
tinued  temperature.  Thi.s  Ls  a  common  eoriipHeation  of  pneumonia  of 
aU  kinds  in  infaiiey,  and  not  infrei|i]eiit]y  delays  the  crisi.s  in  lobar 
prieumoniii.  Sometimes,  in  sueh  au  evi-nt,  tht'  te(n|K'rature  niiikes  wide 
iliiiiitalioiis,  but  it  may  remain  eoiitinuoiis,  after  the  tyjw*  of  the  pneu- 
mniiie  temjK'niture,  its  persistfoee  Ix'voiid  the  lusiiul  |XTi(wi  l>eirif»  (he 
oiilv  notiee^abk'  feature.  Not  infrequently  I  liave  olj.served  the  erisis, 
ticlayei!  until  then,  ft>How  inmiediately  on  a  sueee.ssful  puncture  of  the 
tyinpHuir  inenibraiie.  As  u  rule,  the  otitis  runs  its  rourse  with  the 
jjfii'uuionia,  but  oeeasiimiilly  it  preceile,'*  it  and  is  tbi'u,  |X'rliap.s,  a  eausa- 
tiic  factor  in  the  attack,  since  the  pneiimococeus  is  a  common  cause  of 
otitis  in- childhood. 

{^kurijtif.^ltTy  pleurisy  with  the  fonnation  of  fibrin  over  the  con- 
solidaU'd  uifa  occurs  in  all  causes,  and  j;ive.s  ri?sc  to  no  symptoms  beyond 
the  o(*rurrenee  of  pain  during  the  attack  and  subsequent  adhesion  of 
ihc  pleural  surfaces.  Occasionally  the  pleurisy  may  attain  more  im- 
pfirtant  <Hniensions,  and  result  in  effusion  either  i^eroui*  or  purulent 
Til  uiany  eases  clear  Huid  is  poure<l  out  Iwtween  the  surfaces,  and  may 
ri'nijiin  UK'alizctl  by  a<lhe.sions  givinff  rise  to  wihmIcu  tbilness  and  feeble 
l»rpuih  sounds  over  the  pneumonic  area;  it  is  ultimately  absorlx'd  and 
e«uscs  only  a  tarrly  resolution.  \Mien  an  efltusion  ariises  the  crisis  is 
ofiMi  delttv*"*!  mitil,  [H'rhaps,  the  twelfth  or  fourteenth  day,  am!  there- 
after a  sliiihl  tenijMTaliire  is  niainlained  by  the  pleura)  inflammation  for 
a  while.  If  the  flnid  is  removcil  with  the  a-spirator  this  will  often  bring 
nlxfut  a  crisis  wbirli  has  Ik-cu  delayed  up  to  that  |X»int.  Dulnt^-s  and 
perhaps  pleural  friction  rt^nmin  for  a  week  or  two  after  the  crisis.  Though 
ttiptiijiil  is  jft-ncrallv  encapsulated  it  may  be  free  in  the  ]>leural  cavity, 
ami  ix-easionally  with  an  apical  pneumonia  accumulates  at  the  base 
Iwlftw  i(.  Pieurul  effusion  is  not  uncommon  on  one  or  other  side  when 
tbf  pneumonia  is  double. 

Often  the  Huid  drawn  off  is  somewhat  turbid,  ami  h  found  micro- 
?w^)pi('ully  in  U'  filk'd  with  pus  cells.  This  will  Tuxturally  cause  anxiety 
«s  In  the  outcome,  wfiether  it  will  ch'ar  up  like  a  serous  effusion  or 
pnigrer^^  io  the  formaticvri  of  an  cmpyi*niia.  My  experience  has  be<'n 
<hatsm-h  fluid  is  not  uncnmmmily  absorU'd,  4>r  at  least  the  patient  may 
^sttipr  with  no  more  serious  ojM^ration  than  aspiration,  Empi/ema  is  a 
^fw\-  scrinus  complication  to  fletd  with  and  is  accountable  for  a  \ht^ 
p'ltiilH-r  of  deaths  in  cronjious  pncvniionia  of  chililren.  In  many  cases 
'*  1^  [irnbiiblv  preserU  from  the  t«iLset. 

iiratu-hnptifumnnta. — This  Is  a  common  complication  in  the  first  two 
^'Tthivp  veHTs  nf  life  and  nut  infri'tpientlv  leads  to  a  fatal  issue.  In  some 
^aiHs  dwrv  is  a  definite  «Ti-sis  and  bronchopneumonia  m-curs  subse- 
'l^fritly,  but  often  the  (pm|>erature  never  falls  and  a  case  which  he^an 
**  a  lobar  pneumonia  proprc?ises  as  a  bnuiclnvpneunionia.  The  prtx-ess 
^H  starts  in  the  affected  lunp  and  a  centre  of  liepatixation  may  some- 
*'nies  l>e  found   surroimded   by  areaa   of  bronchopneumonia.     It  is 
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ftrobable  that  often,  where  a  croupous  pneiitnoina  Is  dia^ioHcd  and  onlv 
jrtHichopiKnimoiiia  found  at  the  autopsy,  the  cluea.se  was  rvnJly  a 
lobar  pnt'imiuiiia  at  the*  out^t^t,  und  the  hepatization  has  riearrti  u|k 
leaving  to  view  oidy  the  broncho  pneumonic  couiplieation  which  \M  in 
death. 

Puridrnt  Pericarditis. — This  i.s  an  oecasionaJ  cause  of  <leath  wid 
cither  occurs  by  itself  or  more  commonly  lu  ctjnjunction  with  empyema. 
It  may  be  su.speete<l  in  some  ea-scs,  but  is  not  very  often  dia^iu-uN]  dunu^ 
life.  The  r|Uanlity  of  pu.s  is  seldom  ^reat  and,  iu  (he  supine  or  senii- 
supine  |Mxsition,  j^niviltttes  to  the  hack  of  the  heart  whcwe  iijk'X  .swiijis 
forward  into  contact  with  tfic  chest  wall.  Conscnucntly,  the  MMintLs  are 
not  muffled  and  the  increase  of  cardiac  dulness  may  be  hardly  appreci- 
able. Moreover,  a  friction  rub  is  verj*  rarely  prc-seiit.  The  most  valuable 
guide  to  the  diagnosis  of  this  condition  is  the  market!  jjeneral  and 
respiratory  distress  which  are  out  of  all  pro|M>rtion  to  the  luiij;  cion<iilinn 
present,  and  ^nerally  lead  to  orthopnea.  Of  physical  signs  the  canliac 
Huln^ss  is  the  most  valuable.  If  it  ejttends  well  outside  the  npi^x  Ijcat 
iu  the  fifth  space  (in  the  fourth  space  this  is  of  no  value,  a**  it  often 
does  so  here  in  dila(ation),  if  it  rise  to  the  second  rib,  and  stn*tch  well 
to  the  right  i>f  the  stennim  in  the  fifth  space,  and  if  then^  is  apprrt-iable 
resLstance  to  percussion — these  are  signs  of  gri^at  value,  but  they  are 
often  absent 

Purulent  Periiouifis. — When  purulent  perilonitis  occtirs  jts  it  ifmipli- 
cation  it  is  geiieridly  only  part  of  a  wiflcspread  infection  of  the  serrnts 
membrancii,  a  pneumococcic  polyorrhomenilLs,  and  adds  liiilc  cir  nodiinj; 
to  the  symptomatology,  l)cing  on  this  account  often  overkM>kcd. 

Purulent  meningitis  is  of  occasional  (X^currence,  generaUy  in  asso- 
ciation with  some  of  the  other  pus  complications.  It  is  perhaps  more 
often  suspected  than  found  owing  to  the  rx-currenee  of  pneumoiun  with 
cerebral  symptoms,  but  in  these  cases  the  symptoms  cx'cur  early  in  the 
disease.     When  they  are  of  late  onset  they  are  generally  due  to  nienin- 

Abscejfs  and  ifanffrnir  of  the  lung  (ire  rare  complication.**  and  are 
ilescrila^d  under  se[)anitc  headings. 

Sequelffi, — These  are  usually  not  of  a  serious  nature  an<l  often  only 
temporary  in  character.  Bradycardia  often  occurs;  in  older  chilrlrm. 
the  pulse  dropping  to  00  or  less  and  rwovering  itself  again  during 
cimvalescence.  Some  amount  of  canliac  asthenia  may  Iw  left  iu  nnemir 
and  weakly  children  but  seldom  gives  much  trr^uble.  Pulmonary 
fihrosis  is  a  rare  Herjuel  tu  lobar  pneumonia  and  Is  probably  the  tnoA 
serious  that  may  occur;  it  is,  however,  far  less  common  than  tdtrt 
bronchopneumonia.  Recurrnte^  of  ptieumonin  us  not  un<Y»mmon; 
jimong  hospital  cases  in  older  children  a  history'  (»f  prt^viou-s  a(taclc» 
can  be  obtaine<l  in  a  certain  prt»portion.  Sometimes  a  great  roaay 
recurrenccit  tx-cur.  Cases  of  pulmonary  fibny-^is  will*  riMnirreni  antCr 
attacks  must  not  l»e  mistaken  f(vr  or  inchHle<i  amcvng  these, 

Diagnoaift.— This,  in   young   children,  is   sometimes   a  ^-ery  diflicult^ 
matter.    At  the  onset  the  most  striking  rvsemblance  exists  to  scnriet-d 
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fever;  when  consolidation  has  appeared  two  other  pulmonary  diseases 
have  to  be  considered.  On  the  one  hand  are  cases  of  bronchopneumonia 
with  lobar  consolidation;  on  the  other  pleural  effusions  whose  signs  are 
sometimes  indistinguishable  (I  speak  advisedly)  from  those  of  solid 
iung. 

Scarlet  Fever. — The  onset  of  pneumonia  often  resembles  that  of 

scarlet  fever  very  closely.    Vomiting,  headache  and  fever,  with  a  dry, 

burning  skin,  are  common  initial  symptoms  in  both,  and  many  points 

require  consideration  before  a  conclusion  can  be  arrived  at.     The 

tongue  is  furred  in  both  conditions,  but  the  raw,  re<l  tip  and  sides  and 

the  swollen  papillie  in  scarlet  fever,  especially  when  taken  with  the  dry, 

red  lips,  may  be  of  assistance.    Sore  throat  is  strong  evidence  in  favor 

of  scarlet  fever.    The  dry,  pungent  skin  belongs  to  both  scarlet  fever 

and  pneumonia,  and  it  is  this,  in  many  cases,  which  leads  to  doubt.    A 

passing  erythema  may  be  seen  with  pneumonia,  but  not,  of  course,  the 

peisistent  punctiforra  rash  of  scarlet  fever.     It  is  generally  before  the 

eruptive  period  that  doubt  exists.    Much  the  most  important  diagnostic 

point  is  one  on  the  side  of  pneumonia,  namely  symptoms  pointing  to  the 

respiratory  system.     Rapid  respirations  accompany  high  fever  of  any 

caasation,  but  the  dLsturbed  pulse-respiration  ratio  with  expiratory 

grunt,  working  alse  nasi,  and  often  some  cough,  point  to  pneumonia. 

In  scarlet  fever  it  is  the  pulse  that  is  especially  rapid;  in  pneumonia, 

the  respiration. 

BronchopneuTnonia. — Cases    of    primary    bronchopneumonia    often 

present  a  sudden  onset  closely  similar  to  lobar  pneumonia;  secondary 

bronchopneumonia  is  not  likely  to  Icari  to  mistake,  as  it  is  preceded  by 

bronchitis  of  the  larger  tubes  and  often  follows  one  of  the  exanthemata. 

In   a  case,  then,  with  sudden  onset  in  a  young  child  the  question  of 

diagnasis  may  arise,  and  it  must  be  borne  in  mind  that  bronchopneu- 

'Wonia  is  uncommon  after  the  age  of  three  years.    If  the  lung  signs  are 

tlioKe  of  a  scattered  bronchitis  witli  patches  of  consolidation  at  both 

ba-ses  behind,  a  diagnasis  of  bronchopneumonia  will  be  readily  arrived 

*t;    if  coasolidation  is  confined  to  one  apex,  on  the  other  hand,  lobar 

P'^^iimonia  may   be   accepted   with   great   certainty.     These   are   the 

^xtixrmes  which  leave  little  room  for  doubt,   but  if  there  is  marked 

*^*>nsolidation   at  one   base   many   nicer   points   of  distinction   require 

^^''^isideration. 

lospection,  palpation,  and  percussion  give  no  help.    The  character  of 

^"^^     breath  sounds,   moreover,   offers   no  distinction,   but  if  they  are 

l*****<.»companied  by  r^les  it  is  almost  certainly  a  lobar  pneumonia,  and 

*He  rales  are  few  in  numlwr  it  probably  is;  on  the  other  hand,  if  they 

f"*^    abundant  and  spread  l>eyond  the  limits  of  the  consolidated  area, 

*\^  >^s    more  probably  a  bronchopneumonia.     H:Mes  elsewhere  over  the 

^*^^^t  must  be  looked  upon  with  suspicion,  though  they  may  occur  with 

**>r>a.r  pneumonia,  and  in  all  cases  of  doubt  the  appearance  of  sharp 

^l^s  or  consolidation  ebewhere,  especially  at  the  opposite  base,  must 

^^    looked  for  to  confirm  a  suspicion  of  bronchopneumonia.     If  the 

^^tuxe  of  the  consolidation  has  remained  doubtful,  a  crisis  is  in  favor 

41 


042 


zj/.sa'-us/-;a'  of  TUi:  riuspihatohv  thaci* 


of  lolmr  ]iTU'uinonia,  though  it  appears^  on  rare  otrasioiw,  tit  the  trnn- 
inulioii  oF  a  broitcbopneumonia;  whi'n  it  does  so  tlie  temperature  im>rc 
oftfn  shows  ,sonie  suKspijuent  Hnctuations  thiin  the  .subnonnnl  ctnir*^^ 
sct'n  in  lobar  pneumonia-    *\flcr  the  allack  the  t'ouise  of  n*solutioti    ij 
often  a  useful  confirmatory  sign — in  \ohu.r  pneumonia  the  lung  ofu— ^j 
clears  in  three  ti>  five  days;  in  bronehopneumonia.  it  is  nc\HT  c\rAT  \~ 
the  entl  of  a  week,  and  it  genemllv  takes  ten  days  or  tongtr  before 
sipna  are  gone. 

The  temperature  generally  fluctuates  in  lironcliopneumonia;  in  loti 
pneumonia  it  h  often  eontinuous,  moreover,  it  takes  a  generally  hij;ln 
level  in  the  latter  disease^  a  temperature  of  104°  or  105**  F.  being  con 
mon  and  very  sugj^itive.  HyjKTpyrexia,  if  thifs  rXMi'urs,  is  sliJI  :»tnNifin  ^ii 
e^'idence  on  the  side  of  lobar  pneumonia.  Couj^h  Is  often 
in  bronchopneumonia;  it  iw  generally  slighter  and  may  be  absent 
lobar  pneumonia.  Con.stipation  is  common  in  lobar  pneumonia,  Ix 
very  rar<'ly  foinul  in  hmnchopneumonia;  <tiarrhea  may  o<tiir  with  vti 
but  more  commonly  with  the  lutt^T,  It  must  not  Ir*  forgi»tten  iha^tfvt. 
th()ngh  the  vieCinis  of  the  secondary  liin>nchopneunioniits  are  p-^ueratC^ — Jt 
poorly  nourished  and  sickly  chiltiren,  primury  bronchopneumonia,  Vi 
lobar  pneumonia,  commonly  attacks  the  healthy. 

Vhild  and  .Irfpirt.— -Ix>baT  pneumonia  in  the  child  L^  closely  similar  ^ 
the  .same  iJisea.se  in  the  adult,  but  certani  MiijMirliuit  poitiLs  of  ilitfe^T- 
ence  need  empha.sis.  At  the  ou.'^ct  a  riV/or  is  asual  in  the  adidi,  rai 
in  the  child;  vomiting  Ls  u.sual  in  the  ehild^  rare  in  the  aduh.  Vtmt^^K 
is  a  more  iin}w>rtHnt  feature  in  later  life  and  Is  aecoinpimieKl  by  tl 
characteristic  rusty  .sputum;  in  children  cough  i.s  often  slight  or  ev« 
aljsent,  and  there  is  no  expectoration. 

The  cnsif  in  cliildluHMl  is  a  somewhat  less  inijK)rtant  feature  than 
adult  life;  it  occurs  in  a  smaller  proptirtion  of  cascsi,  the  fall  of  lein]*^' 
aturc  iM  often  less  rapid,  and  is  accompanied  by  Icfls  sweating.    //< 
occurs  less  commonly  in  children. 

The  pulne-reHpiration  rate  is  di^stnTbed  in  children  u.w  in  adulCjt.  b 
as  a  t!iagno.stic  sig'n  it  is  of  less  vulue^  since  in  chiMlnHMl  it  is  reajtir 
distuclHNl   by   lung  conditions  other  than  pneumonia,  and   must 
considered  in  conjunction  with  other  signs. 

Af>iral  ptiPitnuwia  h,  common  in  chihihood  and  ofciir!*  in  nlKUil 
per  cent,  of  all  cilscs;  in  adult  life  it  is  far  le.s.s  often  foimd.     AhuHi 
cases  an-  occiLsinnully  met  with  in  the  adult,  hnt  they  are  probably 
commoner  in  rh]|dh™>il,  (hough  at  either  age  It  is  impossible  to  cttinii 
m  what  |K'rccntage  thev  (H-cur. 

The  difference  in  the  mortalittj  of  the  tllscase  in  childhood  and  lat 
life  will  Ih-  dovcrikKtl  tn  the  next  panigraph, 

Prognoaii.^This  de|K'nds  in  the  fir^^ii  place  on  the  age  of  the 
for  the  mortality  is  ver\'  fuuch  higlier  in  infancy  than  in  the  later  jn 
of  rhihllioofl.     Among  IDO  ca.^es  analyzed  by  myself  the  mortatily 
2o  per  cent,  in  the  first  year  of  life  and  15.4  \»'T  crnt.  l)t4ow  the  age  > 
two  years.     Infants  die  from  mere  strwis  of  the  disca.se  it.self;  in  oM 
children  recovery  takes  place  unless  some  fatal  complication  super 
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Of  complications,  the  infection  of  serous  cavities  by  the  pneumococcus 
is  the  most  serious ;  in  some  cases  many  serous  cavities  are  simultaneously 
affected  and  the  condition  was  probably  a  pneumococcus  pyemia  from 
the  beginning,  the  pneumonia  being  only  an  accidental  accompaniment. 
The  mortality  for  children  above  the  age  of  two  years  among  my  cases 
was  only  2.3  per  cent.;  that  for  children  of  all  ages  6.6  per  cent.  We 
thus  see  that  lobar  pneumonia  has  a  low  mortality  in  childhood  compared 
to  the  20  per  cent,  of  adult  life,  and  that  in  older  children  the  prognasis 
is  extremely  good.  It  is  largely  for  this  reason  that  a  diagnosis  from 
bronchopneumonia  is  important,  since  the  ultimate  outlook  is  so  different 
in  the  two  conditions. 

Treatment. — If  the  case  is  seen  at  the  very  onset  a  hot  bath  should  be 
immediately  given,  the  child  thereafter  being  placed  between  blankets, 
and  a  diaphoretic  hot  drink  containing  acetate  or  citrate  of  .ammonia 
administered.  The  disease  will  occasionally  abort  at  the  very  beginning, 
though  it  is  very  doubtful  whether  the  remedies  employed  are  in  any 
way  responsible  for  this  happy  termination.  The  benefit  of  the  doubt 
should  be  given  on  the  side  of  active  -treatment. 

When  the  disease  is  fully  established  it  is  well  to  remind  one's  self  at 
once  of  its  self-limited  course  and  the  nou-i*xi.stcnce  of  any  sptx-ific 
treatment.  Our  attention  must  Iw  given  to  watching  the  patient  through 
the  attack,  usually  short  and  of  favorable  termination  in  the  child,  and 
dealing  with  the  complications  as  they  arise. 

The  child  must  be  put  to  bed,  and  covered  with  light  clothing  in  a 
w<?ll-ventilated  room.     A  milk  diet  must  be  given  at  regular  intervals, 
and  in  moderate  quantities;  the  illness  promises  to  be  short  and  it  is 
nrise  not  to  overtax  the  stomach.    Cold  water  should  be  freely  given  to 
relieve  thirst,  but  in  small  quantities  at  a  time.    The  bowels  are  generally 
confined  in  this  form  of  pneumonia  and  it  is  a.s  well  to  relieve  them  at 
'/le  Jx^ginning.  Calomel,  0.065  gm.  (1  gr.),with0.13to0.2gm.  (2or3gr.) 
o»    powdered  scammony  may  be  given  for  this  purpose.     Too  violent 
puliation  Is  to  be  avoided.    In  a  case  of  normal  course  drug  tn'atment 
*^<J   the  administration  of  stimulants  are  needless  and  even  harmful,  but 
trie    siVin  discomfort  may  be  somewhat  eased,  and  no  harm  done  by 
*J^*ll  doses  of  the  citrate  or  acetate  of  anmionia,  1  c.c.  {15  minims)  of 
*"^  liquor  for  a  child  of  one  year,  at  three  or  four  hourly  intervals. 
.    J-^He  skin  shouUl   be  sponged    over  with  warm  water  two  or  three 
tiine^   daily  without  disturbing  the  child  to  reach   inaccessible  parts, 
»n<l    j|  ^}^^  temperature  is  high  some  means  should  be  taken  to  keep  it 
witHin  reasonable  limits.    Children  are  generally  less  distresscfl  by  high 
temp^-rature  than    are   adults,  but    it   must  be    remembered    that    its 
w^^^  on   the   tissues   is   deleterious   even   though   it   is  well  borne  by 
T,      patient,  and  that  especially  where  the  remissions  are  but  slight. 
^^  the  remissions  are  considerable  and  the  child  not  distressed  a  temper- 
ature of  104®  F.  may  be  left  alone,  beyond  the  djiily  sjwngings;  if  the 
**^^perature  is  continuous  the  sponging  should   be  more  assiduously 
V^rformed.    Cold  bathing  as  usually  done  distresses  the  child,  and  may 
^ot  be  followed  by  a  healthy  reaction. 
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With  the  hi|rhrr  trmpetaturcs,  which  arc  not  at  all  uncommon  with 
pni'iiiiionifi  in  yoiiiij^  tliiliiri'h,  the  fevor  should  l>e  t'ontrolk*<!  by  roH 
pai-kihg  or  by  "(THdling"  or  "it"f-t'ratllinff/'  In  the  fonntT  ineth(Hl  ihc 
chikl  is  wrui>jx'«l  in  a  towfl  wrung  out  of  cold  wuh-T  and  a  blankft  hiid 
over.  The  pa^'k  Is  L-hangtd  at  intervals  until  the  tempcnituiv  is  sufficiently 
rtMhit-fd.  "CradJinK"  is  ii  hftler  method,  tis  it  itivolv*.'^  nu  <listurhanc>c 
of  the  patient,  Tlit?  be4iH.'Suthes,  whirli  siioiilii  Ix*  ii|^lit,  arc*  rai-Mnl  over 
a  wicktT  or  niL'tal  "cradle/*  wliich  i:'ros.ses  the  |>atic'nt  from  .side  to  sidt- 
like  a  wide  brid^-,  Tlie  "cradle"  is  u[h'Ii  at  the  end  for  the  air  tnentfr. 
the  ehihl's  Wji\y  Win^  covered  with  a  ni^htHrlm^s  or  thin  blunkH.  In 
"ice-cradhnj;"  bji|,'.sof  ice  are  hung  ahiri^  the  ti»j>i>f  llwerudleut  intervabt. 
The  ehild  may  retiialii  "erttdkHl**  for  days,  or  ils  loti^;  a.s  the  leinjKTatiine 
nM]iiin.'j<  it.  In  all  the.se  methtxis  it  iw  of  the  ulmosl  ini|jortan<-e  that  the 
feet  and  leps  lue  well  elotlieil  and  kept  warm  with  hot-water  Im)II|«s. 
This  is  3u  often  overlooktMJ  that  physieians  anti  nurses  nalisl  be  tvmimJwl 
of  it  from  time  to  tiiuc,  Aiitipyretie  drills  an*  but  rarely  nwrs-sary  or 
advi>>able.  When  cold  is  usetl  to  rciluee  fever  the  tenipeniture  fa!U 
several  degrees  after  the  ii^eiit  Is  removal,  .so  it  is  well  to  stop  the  nppU- 
eat]i>n  when  lOli*^  F.  or  thereaU>nt.s  is  regi.stereil. 

Nervous  syniptonis^  as  delirium  anil  sieeple.-v-iness,  are  generally 
contr*)lled  by  reducing  fever,  but  (H'casiojially  other  means  are  needwl 
in  addition.  For  either  .small  doses  of  l)i)ver*?<  |>owder  inny  l*e  irieti, 
and  if  oeeurrin^  late  in  tlie  illness  they  may  \x  dtlc  to  exliau^tion  and 
be  removable  by  alcohol  and  stininlant.s. 

The  heart  is  le.ss  often  a  cause  of  trouble  than  ill  pneumonia  of  adults; 
neverthi'less  its  condition  uuist  he  carefully  wat<-heff.  Failure  may  *»i-eur 
in  eithiT  of  two  ways:  first,  the  whole  heart  may  !>e  [Hjisinied  by  the 
fever  and  produet.s  uf  the  disease,  in  which  eitse  the  ehild  i^  pallid,  iitilh 
C(jld  extremities,  rapid,  weak.aiKl  irn^^nlar  pulse,  and  |M'rIiaps  vniiiitin|^; 
oVt  seeond,  the  disability  may  1k'  of  the  asphyNial  tyjie.  involving:  the 
ri;^ht  chanihers  niiiiuly,  and  eausinj^  cyanosis  anil  inereiised  dvspnea, 
witfi  wiilenin^  of  the  cardiac  dulness  to  the  rij^lit  of  the  .sternum.  For 
both  conditions  cardiac  stimulants  must  in*  fjiveii,  and  for  the  latter, 
in  addition,  in  F]njr|and  we  dcfjeufl  on  bUvdiii^  by  the  application  of 
leeches  over  the  ebest  wall  or  liver.  In  tW\s  latter  chiss  of  e:Lses  iiitro 
plycerin  is  rejararded  in  America  as  useful  in  relieving  en^rgiMiienl  ui 
the  ri^ht  heart. 

Oxygen  is  to  l»e  administered  in  Imth  these  classes  of  case». 

The  I>est  stimidaiit  is  stryt'hnine,  which  may  be  jjiveti  in  doses  oC 
D.IHHIii  (;m.  (jj-^  frr,),  at  four  to  six  hourly  intervals  for  a  ehihl  t*t  om* 
year.  .Vleohol  is  preferred  by  some  an<l  is  especially  useful  f<ir  heart 
wpakiie.ss  of  (he  syjieopal  ty]>e.  It  is  l)est  ^iven  in  tlu' form  uf  whi>kry 
or  brandy,  of  which  \  to  I  ounce  may  l»e  piven  daily  (•>  a  ehild  of  one 
year.  This  may  l>e  exceeded  for  slinrt  p[*rio*ls  if  iieeessar\',  and  ic  m 
always  well  Ut  reserve  the  larp^t  pniporlion  of  the  daily  allr»wunoe 
for  those  times  (pi^ncrnlly  the  small  hours  of  the  morning)  witen  (lie 
tenjperatiire  and  vitality  are  |iiwe.st. 

If  brandy  or  whiskey  is  objected  to  re<."tified  spirit  may  lie  tried  in 
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half  the  dose,  the  taste  being  hardly  perceptible  if  given  in  milk.  Caffeine 
and  digitalis  are  recommended  by  many.  I  have  had  no  experience  of 
their  use.  Jacobi  mentions  camphor  and  musk,  and  it  is  reasonable  to 
believe  that  they  may  be  of  benefit. 

Poin  in  the  side  may  be  relieved  by  strapping,  if  well  borne,  or  by 
a  mustard  plaster,  or  light  poultice  of  mustard  and  linseed  (1  to  5  or  6). 
Op'ates  may  be  given  if  necessary. 

Throughout  the  attack  a  watchful  eye  must  be  kept  for  complications, 
esfNscially  those  more  treatable  ones,  otitis  media  an<l  pleural  effusion. 


CHAPTER  XXVI. 

PLEURLSY-KMI*VENtA-PNEUMOTIlORAX. 

PLEURISY. 

Inflasimation  of  the  pleura  leads  to  one  of  three  result,  eitlirr  dn* 
pleurisy,  in  wliirh  no  measurable  [[iianlity  of  lluid  is  formeil,  or  .«*to- 
fibrinous  pteurLsy^  or  empyema-  Tlie  first  is  ^^MieniUy  an  mi-iiIeulAl 
compUration  nf  some  pnlmoriiiry  iiiHamtnation,  citber  a  pneumonia  or 
a  tuberculous  consoluliition;  the  yeooiid  is  generally,  (fi  all  itit*'nts  uml 

f)iirpfjse-s,  a  primiiry  disciise  aiul  in  c-onimonly  CHiis^-il  l>y  \Ur  iuUti-Ip 
meillus,  tlioti^h  it  may  accompany  eron[Mins  pnciiniania;  the  ihinl  may 
be  primary,  hut  is  often  ^iecoiidary  to  a  lun^  iiiflammalitHu  either  pneu- 
monia, in  which  cose  the  piieimitM.'*x*eu.s  is  j^'iuTally  llii'  cnnse,  <»r  .some 
septif  It'jjion.as  an  infarct  or  nl>see.ss,  due  to  the  inroati  of  someone  or 
other  of  the  pvoj^iiic  or^anLsms. 

Dry  Pleurisy. — I>ry  pleurisy  may  lie  di^mn.s^ie*]  in  u  few  word.-*.  It 
accompanies  any  Uni^  inHammatiun  which  reaehcs  the  surface  and  U 
fovmd  in  lobar  pneumonia,  in  bronchopneumonia  where  the  rt»i>- 
solidation  is  eon.^iflerable,  over  infarcts,  and  in  chronic  tnU-n-nlnsi*. 
The  surface  appears  <lry  and  rough  and  ^uemlly  cnvm-d  with  ii  ihin 
layer  of  fibrin,  and  the  condition  fjives  rise  to  the  friction  rub  so  fre- 
quently heard  over  consolidateil  areas.  It  letuls  to  |M!»rnian*'nt  adhesii>rt* 
l>etween  the  pleural  surfaces  and,  judgin^r  from  tin-  fn^picney  with 
which  these  an.^  FoumI  in  the  pa^lmortom-room*  this  and  the  folUiwinp 
form  muHt  occur  with  considerable  fre(|iiency. 

Serofibrinous    Pleurisy.      Etiology.— It    may  occur  as  a  loeali/^^I 
collection  of  serum  ovtT  the  surface  of  the  sohrl  hmg^  in  crr>n|M)u.'*  pnrn-- 
monia.  and  in  tlu-s  connection  is  deseribeil  under  (he  heading;  of  ihal- 
disease. 

The  disease  to  which  the  name  pleurisy  Li  iLsually  pven  is  a  prinii 
inflammation  of  the  pleura,  uml  occurs  neariy  always  in  ehiKlren  atK)vr»3 
the  a^'  of  two  years.  It  is  probably  of  tuliereulous  nature  in  nearly  alf 
cases,  thoU}j;h  the  tulMTcIe  bacillus  cunnol  always  U*  demou-Hlratrd 
it  is,  however,  significant  that  (he  tnore  pcrfi^^t  the  meiluNis  rniphiyci' 
the  lar^r  is  the  proportion  in  which  this  or^ani>ni  is  isolated  and  hn^-^  — 
a  recent  metlKKl,  in  which  the  congealcfl  serum  was  licpiefinl  l»y  dijtesti\^  ""^^B 
agents,  the  tuljerck"  bacillus  wjls  found  in  all  the  ea.ses  rxnminni^ :^M 
Moreover*  the  Huid  h  practically  always  sterile  on  culture*  media  whicli 

any   rate.  exehidcH  other  organisms.     The  majority   tijv  pml 
Orimary.  just  as  tulierculous  peritonitis  nmy  b**  primary,  but  it  s 
ikely.  on  the  other  hancl,  that  in  some  cases  the  pnx'pss  spreads  fp 
ca.seous  IjTuph  nodes  lyin^  lieneath  the  pleura  iM-twcen  the  pulmona 
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lobes,  these  in  their  turn  having  been  infected  by  spread  from  that 
commou  primary  focus,  the  lymph  node  or  nodes  beneath  the  bifurcation 
li  the  trachea.  It  is  a  signi^cant  fact  that  delicate  children  are  so  often 
ittacked  with  serous  pleurisy,  and  that  so  commonly  a  long  history  of 
[>ugh  and  wasting,  often  following  measles,  precedes  the  onset  of  the 
leural  inflammation. 

Oertain  influences,  such  as  cold,  which  tend  to  lower  resistance,  may 
i    the  factors  immediately  determining  the  onset,  and  among  these 
|miry,  such  as  a  blow  on  the  chest,  must  be  included. 
Serofibrinous  pleurisy  is  occasionally  rheumatic  in  origin,  but  I  have 
"ver  seen  a  large  effusion  due  to  this  cause. 

Psttiology. — ^The  fluid  is  clear,  greenish  yellow  in  color,  and  soon 
TWOS  a  translucent  clot  on  standing.  The  pleural  surface  is  covered 
fch  a  layer  of  fibrin,  which  Is  generally  thin,  and  most  marked  on  the 
Lmonaiy  pleura,  but  may  form  a  thick,  greenish  layer.  Where  thick, 
^nerally  shows  a  shaggy  surface,  but  where  thin  may  have  a  beautiful 
;icu]ated  appearance.  The  lung  is  partially  or  entirely  collapsed,  the 
!>ura  looking  white  and  thickened  on  this  account;  it  is  tough  to  cut, 
bby  and  airless,  and  the  cut  surface  is  of  a  dark  chocolate-brown  color 
sssed  by  the  obvious  double  white  lines  of  the  bronchial  tulws.  The 
i^iboring  organs  are  variously  displaced  according  to  the  amount 
d  position  of  the  fluid. 

BTmptomatology.  Onset. — ^The  onset  is  seldom  abrupt;  generally  the 
cnptoms  develop  themselves  gradually  over  a  period  of  several  days. 
»Eniting  is  rare  as  an  initial  symptom;  chilliness  occurs  in  a  fair  pro- 
rtion  of  cases,  but  does  not  amount  to  a  rigor.  It  is  accompanied 
thought  fever,  and  pain  in  the  side.  Frontal  headache  is  complained 
and  the  bowels  are  nearly  always  costive.  The  breathing  becomes 
Jicult,  quick,  and  shallow,  as  more  and  more  fluid  is  effused;  the 
LSiiion  generally  forms  rapidly.  The  child  Is  listless  and  quiet,  but  is 
^n  not  sufficiently  ill  to  take  to  his  bed,  and  may  go  about  for  several 
ys  before  the  importance  of  the  condition  Ls  recognized.  Indeed, 
s  onset  is  occasionally  so  insidious  that  dyspnea  caused  by  a  large 
La^ion  is  the  first  thing  notice<l. 

^eiy  commonly  a  history  of  cough  and  wasting  of  some  months* 
■Nation  preceding  the  immediate  onset  is  obtained,  as  already  men- 
K^ed,  and  I  have  observed  that  measles  is  a  very  common  antecedent. 
^Xlie  cough  is  sometimes  the  first  symptom  noticed  but  often  it  is 
l^yed  for  a  day  or  two;  it  Ls  short,  dry,  and  hacking,  and  unaccom- 
t^ied  by  expectoration;  it  generally  causes  pain  in  the  side  or  acoent- 
t«s  that  already  present.  The  pain  is  of  early  app<'arunce,  and  is 
Listed  either  in  the  side  of  the  chest  or,  not  infrequently,  in  the  abdo- 
-t\,  sometimes  simulating  that  of  appendicitis  or  some  other  abdominal 
*^ase,  and  on  one  occasion  I  have  seen  it  referred  to  the  region  of  the 
Ouilder-joint  on  the  affected  side.  The  pain  is  generally  severe  and 
tting  and  accompanies  inspiration,  especially  if  a  deep  breath  is 
^Cen;  movement  of  the  chest  on  the  affected  side  is  often  voluntarily 
Qited  to  avoid  it.    At  the  beginning  the  pain  is  increased  by  pressure 
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over  the  inflampr]  area,  and  the  chiltl  inclines  to  lie  on  the  bac! 
opposite  su1c»  Inif  as  the  effusion  forms  the  pain  pws,  «ml  til 
lies  uii  the  affft-teil  sictt*  tn  ^ive  more  play  to  tlw  healthy  lung. 
The   hrcathirtfj   ilcpt'iicls   on    the  Iwftl   eon^liticms    presenl. 
beginnintj  il  is  ijnirk  an*l  shallow,  owin^  to  ptiin  citiise^l  hy  i]i' 
ration;  when  an  effusion  is  present,  if  small,  the  Hreathinp;  niii 
a]>preciab1y  altered  from  tlie  normal,  Imt  when  large  the  pps 
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VlKUfiMf:  Une  of  fluid  BAtarlorly. 


are  again  rnpifl  and  shallow^  the  aljF  nasi  work,  and  the  puNe-r 
rnli'i  nmy  Ik*  jiltiTtnl  so  as  alnnxsl  t»  simulate  that  of  pneamo 

The  Irm^irratHrt'  is  >^»ntTally  hi>;h  during  (he  aetite  sta^J 
\i)'l°  F.  Iw^in^  a  eonininn  figure.     It  usually  remain'*  ntised  for  I 
<o  a  wtvk  and  M)mftinies  longer,  with  ecuisidcrable  Haduadt 
nkin  is  hot  arwl  often  dry  durinjj  the  day,  with  profuse  s\ 
iiiglit  and  early  niorniu;;  honiN, 

During  the  iillack  the  ehiltl  Iohcs  flesh,  in  weary  and  rrsl 
Cou.sti]Mtt)4ta  often  detnamis  treatment.    The  tongue  is  fur 
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with  often  a  slight  straw-ydlow  tint  observaMe,  mostly  around  the 
nd  mouth.  This  is  Ic-s.^  noticeable  in  cusps  of  serous  effusion  than 
pypma.  where  the  fajwdly  proihite*!  anemia  hoighteuA  the  effett. 
lnger-ti[fc>  may  heeome  glaiied  in  n  few  ea.'^es  where  the  Huid  has 
net!  unjihsorbet!  for  two  or  three  weeks,  but  any  definite  "clubbing' 

occurs  with  un  com  plicated  serous  effusion. 
ition  oj  Ap.*?ort.— Serous  effusions  are  seldom  loculatedj  but  may 
netimes.    When  (hey  occur  over  the  soUt!  Inng  in  croupous  pneii- 

they  often  remain  localised  and  do  not  spread  arountl  the  chest. 


l*3t^nTijiy:  1Id«  of  iU 


H"l'Tiorlj'. 


ry  effusions  may  be  loeulated  at  the  commeTieement.  but  if  they 
se  in  size  they  l>econiP  free  and  spre;id  around  the  base  of  the 
to  that,  as  a  nde.  the  sifin^i  cif  Huid  jire  found  both  in  front  and 
1.  In  children  an  interesting  form  of  loculate*!  serous  effusion 
tmes  occurs  aufl  may  reiidily  lead  to  a  fal.se  diaj£fno.sis.  This  is 
liAion  appearing  in  the  front  of  the  chest  over  the  middle  lobe  on 
*ht  side,  giving  rise  to  signs  which  are  liable  to  be  mistaken  for 
c  enlargement  or  pulmoiuir}'  collapse.  The  collection  may  be 
ied  without  further  spread,  but  generally  it  increases  in  size,  its 
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limitations  are  broken  down,  and  the  fluid  spreads  around  thn  ehrst 

in  the  ordinary  mrtnnor. 

Comnionly*  a  serous  effusion  is  found  at  the  base  of  nrie  or  other 
pleural  sac,  but  oct'a.sionally  it  may  be  double,  bo(h  ph*iuni'  Witifj 
involved,  ami  if  the  amount  of  fluid  jKiured  out  is  moderaU\  the  ease 
may  run  as  fa\-orable  a  etiurse  as  when  the  effusion  is  single,  Xevertlt^ 
less,  in  such  ciises  the  proluibility  of  some  primary  IuImttuIou.h  Ic 
elsewhere  bein^  the  cause  of  the  trouble  must  lie  taken  into  cousideratifl 

The  fjuantity  <*f  fluid  varies  between  an  ounce  or  two  an*!  jw  much 
as  one  aiul  a  half  pints  in  a  child  of  three  and  one-half  to  four  yean*  of 
age,  the  larger  etTu.sion.s  l>eing;  distinctly  less  common. 

Physical  Signs,  htspt^rtion, — On  examining  the  ehc3t  it  will  generaJly 
be  observei!  that  movement  i.s  ileticieni  on  one  side,  though  with  effitsions 
of  moderate  size  in  children  this  may  be  c|uite  uiUioticeahle;  with  lai)^ 
ctTu.sio[is  the  lo.ss  of  mobility  i.-*  always  obvious.  Sume  enJargeroenl  of 
the  side  due  to  release  of  the  elastic  expansion  of  the  thorax  may  In- 
found  on  mea-^uremeiit,  but  can  hanlly  U'  seen.  The  dLsplar<*ment  of 
(lie  heart's  apex  uuiy  l>e  oliscrved  on  inspection  but  is  best  delermineil 
by  piilpation. 

Paljxithft  and  Pcrcus.twrt.—Wiih  a  right-sideil  effu.sion  the  heart  and 
mediastinum  arc  drawn  to  the  left  l>y  release  of  the  eja'^tic  tension  of 
the  healthy  lung,  both  the  apex  l>eat  and  the  left  area  of  cardiiw  dulut^'* 
beinj;  found  outside  their  normal  position.  In  cases  of  large  efTu-tiou 
the  left  limit  rnay  l>e  the  anterior  axillary  line.  When  the  effusion  i* 
on  the  left  side  the  heart  and  me*liastinum  move  to  the  riphl,  the  point 
of  maximum  impulse  is  often  in  the  epigastrium  or  even  in  the  fi»urlh 
space  to  the  right  of  the  sternum,  and  the  cardiac  dulne^is  raay  reach 
to  the  right  nipple  line.  The  liver  or  spleen  are  displace*!  downwanl 
witti  large  effusions. 

VtM'al  vibration  cannot  be  oUtntneil  in  j-hvldn'n  owing  (o  (he  treble 
quality  of  the  vo]ce»  am!  thus  a  valuable  sign  of  fluirl  is  Uist.  A  fhiiii 
wave  ]nay,  however,  be  obtained  in  stune  causes  by  placing  a  hand  on 
the  bacic  of  the  chest  while  an  assistant  ]MTcusses  fimdy  nvvT  the  fnmt. 

On  percussion  over  the  alfeeteil  anNt  a  dull,  w»Kxlen  note  is  eliritrtl 
and  a  sensation  of  great  resistance  is  imparted  In  the  fingers;  if  a  con- 
siderable amount  of  fluid  Is  present*  the  quality  of  this  resistance  is 
almast  pathognomonic  of  its  cau^,  only  one  other  condition,  pul* 
monary  fibrosis,  giving  a  compandde  sensation.  The  dulnexs  may 
extend  to  the  a|X'x  in  large  effusions,  hut  is  always  most  ub>uluic  at  th* 
l>ase,  Wheti  the  effusion  is  largi"  if  will  Ih*  found  tip  itoks  the  intihtle  line 
of  the  chest  above  the  heart  in  frtiut.  giving  duhu^ss  to  the  opponitr 
Iwrder  of  the  sternum  or  even  lif-yimd  this.  In  smaller  effusion."*  the 
upper  limit  Is  not  sharply  deliued.  but  an  area  of  imfiairmmt  exists 
above  it.  Often  the  hmg  above  the  effusion  gives  a  high-pitched,  boxy, 
or  even  tym])anitic  note  lu  percussion. 

Very  commonly  the  signs  of  a  pleural  effusion  rejuh  to  the  scapuhu* 
angle  or  just  above  thi.s  liehind,  to  an  ctjual  height  in  the  axilla,  ami 
often  somewhat  lower  in  frtmt.     The  upper  limit  changes  MMiirwbal 
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with  changes  of  attitude.  On  the  left  side  it  must  be  remembered  that 
the  pleural  sac  extends  some  inches  below  the  base  of  the  lung  in  the 
front  of  the  chest,  and  that,  consequently,  a  free  effusion  reaches  down- 
ward nearly  to  the  costal  naargin,  covering  the  so-called  "Traube's 
space,"  where  stomach  resonance  is  usually  obtained.  Here  the  fluid 
forms  but  a  thin  layer,  and  the  stomach  resonance  tends  to  ma.sk  its 
presence,  which  Is  often  best  recognized  by  the  sense  of  increased  resist- 
ance to  light  percussion. 

^iiuddtation, — Over  the  dull  area  the  breath  sounds  are  distant, 

e»p>eciany  at  the  base,  where  with  large  effusions  they  may  be  inaudible, 

T'hmc  quality  of  the  breath  sounds  varies  in  different  cases;  in  older 

c^haildren  they  are  often  vesicular,  as  in  the  adult,  but  often,  especially 

im     «arly  years,  the  breath  sounds  are  bronchial  or  sometimes  broncho- 

"v^siieular.    This  may  cause  exceptional  difficulty  in  diagnasis  between 

e-flT^Jsions  and  solid  lung  in   infancy.     The  bronchial   quality  of  the 

tMT'^ath  sound  depends,  no  doubt,  on  the  condition  of  the  lung  lieneath, 

*-^i«:>ugh  it  is  difficult  to  understand  why  the  same  condition  should  not 

t>^    found  in  adults  as  in  children  in  this  resj>ect.    Perhaps  the  readiness 

"^'i'tli  which  pulmonary  collapse  occurs  in  childhood,  together  with  the 

y^l«»tively  large  size  of  the  bronchial  tul)es,  may  afford  the  explanation; 

>ri.     «inpyema  it  depends  in  many  cases  on  inflammatory  con.solidation 

*>^      the  underlying  lung. 

rieural  friction  may  be  audible  at  the  upper  limit  of  the  effusion  or 

^^»11  appear  when  absorption  takes  place.     In  childhood  it  is  very  fine 

•■^       <(uality  and  <iifficult  to  distinguish  from  intrapulmonary  rftles;  it 

^^^T^erally  accompanies  both  inspiration  and  expiration.    In  cases  where 

■*■      is  loud  and  of  sharp,  resonant  quality,  the  sound  may  often  l>e  con- 

**'-*<:rtc<l  to  the  oppasite  side  of  the  chest,  giving  rise  to  errors  of  diagnasis 

■-■■^l*ss  the  possibility  of  this  is  recognized.     The  fact  that  the  quality 

'^■^      the  sounds  on  the  two  sides  is  identical,  the  one  being  but  a  faint 

^^^  i:>li('a  of  the  other,  will  generally  point  to  the  true  condition  present. 

■*  *~*      jsome  ca.ses  both  sounds  may  be  simultaneously  arrested  by  turning 

■■**^    patient  on  to  the  affected  side  and  thus  limiting  the  movements  of 

*^^    rubbing  surfaces. 

""llie  vocal  resonance  Ls  diminished  over  the  effusion.     As  in  adults, 

*"*^     o-ften  has  a  peculiar  nasal  (juality  which  may  be  very  marked,  giving 

^^     V>leating  tone  to  the  voice  (egophony).     This  is  usually  found  in  cases 

^^^^«?re  the  breath  sounds  are  bronchial  and  is  most  marked  at  one  spot, 

^?«?!Ti*ral!y  the  scapular  angle.    AlH>ve  the  level  of  the  effusion  the  vocal 

*"^*^!^*onance  may  be  somewhat  increase<l. 

7«niiination. — After  remaining  in  statu  quo  for  a  variable  period, 

*^^teii  but  three  or  four  days  after  it  has  attained  its  maximum,  the 

^^ffu.sion  be^ns  to  be  absorbed,  and  is  generally  gone  or  nearly  gone  by 

■tHe  end  of  the  second  week,  though  it  may  remain  longer.    The  rest  for 

tVie  inflamed  surface  afforded  by  the  fluid  covering  hiis  allowed  healing 

*o  take  place,  and  the  lesion  is  cured.     Slight  impairment  at  the  base 

a^nd  weak  air  entry,  due  to  a  sodden  and  partly  collapsed  condition  of 

^"^»  remain  for  a  short  time  after  the  fluid  has  disappeared. 
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Diagnosis. — Tlie  tliaj^osis  of  serous  pffusion  seldom  presenL*  the  ita] 
(lifKc'ultir.s  as  does  thut  of  ciiipyfina-  The  suhjix'ts  nrr  pMUTJilly  oM 
and  the  fluid  is  ncjirly  Jilways  trw  in  tlit'  pU'urul  <  avity.  It  i.s  Ijv  Irn'tilal 
pB'ii.sions,  so  often  found  in  iMiipu'tiiu,  that  llti'  .signs  af  piicuiiiotuji  in 
Im?  closely  siinuljiled,  lient-c  the  dia^iosis  between  ihe^e  eonditioas  « 
Im?  ron.sidored  when  enipyenm  is  deiik  with.  Tlie  ili]i|;n()sJH  in 
pulmoiifiry  eollajwe  has  Itevn  alreaiJy  consith^red  und^r  tliat  heading. 

Prognoaifl. — Serofibrinous  effu.sion  is  never  fatal  on  its  owit  uci'uii 
wilh  the  exeeption  of  eertain  rare  cases  of  sudden  death  wlu're  ihc  d 
plueement  of  neighb<:>ring  organs  has  Xtti^n  eonsiderable.  As  a  ni 
the  condition  clears  up,  and  nothing  further  may  hap^x-n,  but  it  i-*  w 
to  remember  that  iloubieelfiision  often  implies  it  pre-existing  tul»cri*ulc 
focus,  and  that  even  primary'  eases  are  ^'neraily  luberenlt.iu.*i  in  it»lu 
tttiii  may  be  followe<l  l>y  pulmonary  tul»erculo,sid. 

Treatment.— At  the  be^iniiin^  the  [mtieiit  should  lie  [iiit  to  U'd,  t 
bowels  ojx'ued  with  a  calomel  purge  and  their  subse<pierit  regu] 
action  attended  to.  The  diet  should  be  li^ht,  a  diaphoretic  niixtti 
may  \yo  ^ivenj  and  the  pleural  pain  treated  b)'  a  firm  biuidjif^e  or, 
reciiiired,  by  a  hy|XMterniic  iiijection  of  murphinc,  t>.txi;^  to  ll.lXlTj  ^ 
(At  ***  11  K*"  )  ^"''  '^  f'hild  of  foiir  to  five  years.  I^ctThi's  nr  t'lipjiing  w 
often  nfforfi  relief.  In  the  majority  of  eases  the  lcm|>eralure  falls  wilh 
a  week,  and  the  fliii4l  begins  tn  l>e  absorl>ed  after  aUnit  ten  ilav-s»  oft* 
disiippearini;  bv  the  twelfth  or  fourteenth  diiy.  In  cases  of  effusion 
lar^e  that  the  whole  pleural  cavity  apfjciirs  filleil,  with  consideniH 
displacement  of  ihe  surrounding  viscera,  it  is  well  to  iLspirate  a  pa 
of  the  effusion  at  once.  When  the  collection  Ls  smaller  it  may  Iw  U 
two  and  a  half  to  three  weeks,  and  ioiliili^  in  the  form  nf  potfts^iu 
iodide,  0.3  gm.  fr>gr.)  fi>r  a  child  nf  four  or  five  year^.  may  U'  admi 
istere^l  the  while  in  a  fliun^tic  mi.xture  containing  tH.b'l  to  tl.2  gm.  {'2  oi 
gr.)  of  jK)tass[nm  nitrate  with  infnsnm  s<'oparii,  H  c.c.  (2  dr.).  \  *§ 
but  copious  iliet  should  lie  given,  the  ImjwcIs  kept  freely  tiiovefl,  ai 
the  chest  wall  at  the  same  lime  stimtdated  with  lo<-al  applications 
iodine  paint. 

If  at  the  end  of  thLi  time  there  is  no  change,  the  fluid  should  I 
aspirated,  a-^  the  lung  is  apt  to  expand  imperfectly  if  left  ((*o  long  bl 
cotla|>se4]  {'ondition. 

For  aspiration  the  child  sit*!  fonftard  with  the  amis  exlrndi^l  ovr« 
large  pillow  on  his  knef^»  the  chest  Wiill  is  carefully  prepan-^l  as  I 
other  surgiciil  pr<H'ednres,  and  the  needle  to  Im-  usinI  is  ItoittNL  A  sp 
at  the  base  nf  the  tlv*rax  iH^^hind  is  chasen,  where  the  dulnrss  Li  jtm 
complete  and  the  inter<>osta|  s[MiLcrs  accessible,  the  liver  iM-ing  avoMfl 
on  the  right  sidt'.  The  needle  is  enlenil  swiftly  and  stetitlilv  closr 
the  upper  bimlep  of  a  rib.  car«;'  In-ing  taken  to  avoid  any  stabbing  mo-^ 
ment.  which  gives  so  unpleasant  a  sensation  to  tin-  patient.  'Htr  ner< 
is  in  connection  either  with  an  a^pfriiting  Iwittle  e\huustr<)  bv  an  i 
pump,  or  with  a  length  of  tubing  for  siphonage,  Kitheracts  well,  tlwHU 
the  former  is  more  efficient  in  ca^e  rhc  Hni*l  cannot  l»e  got  to  flow  reailal 
The  whole  of  the  fluid  may  be  aspirated,  though  there  is  no  advauM^ 
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in  removing  it  completely,  since  any  that  remains  iK'hind  is  likely  to 

be  rapidly  absorbed.    Accidents  during  aspiration  arc  very  rare  intUHf). 

If  fresh  blood  comes  with  the  fluid,  it  is  well  to  stop  the  aspiration  at 

once.     Edema  of  the  lungs  occurs  in  rare  cases,  but  is  almost  never 

fatal.     Cases  of  sudden  death  during  aspiration  have  In^en  reconled, 

but  they  are  very  rare  and  have  generally  Ix^en  attributable  to  the  too 

rapid  removal  of  a  large  effasion.    The  re-accumulation  of  an  effusion 

is   not  of  common  occurrence  in  childhowl. 

Having  cured  the  eifusion,  the  general  condition  of  the  patient  must 
hte  brought  up  to  a  high  standard  on  the  suspicion  of  underlying  IuIht- 
crulosis.  Change  of  air  to  a  dn*,  bracing  climate  is  desirable,  as  aLw 
^ood,  but  judicious  feeding,  and  some  preparation  <»f  cwl-liver  oil  with 
iodide  or  phosphate  of  iron.  The  standanl  of  good  health  thus  attained 
xuust  not  be  allowed  to  wane. 

EMPTEKA. 

A  true  serous  effusion  rarely  becomes  purulent;  the  cause;  of  the  two 

conditions  b  different,  on  the  one  hand  the  tulien-le  bacillus,  on  the 

other  hand,  in  children,  the  pneum^xtx-cus  in  the  majority  of  caatti. 

Xt  b  true  that  in  early  stages  of  pneurnrx*ofx*ie  inflaniniation  the  fluid 

Tnay  appear  to  be  seroas  and  will  clot,  but  it  has  nearly  always  stmie 

turbi<litr  due  to  pus  cells,  and  grows  the  pneumfxfxv-us  on  an  agar 

medium  where  the  culture  from  the  true  -M-roas  effasion  nrmains  slerile. 

Such    an    effusion    complicating    a    pneumonia    may  o<-casif anally  tx; 

a».lKorbed,  but  when  the  pneum*x*oeca-  Is  found  the  fonriation  of  a 

FMimlent  collection  may  Ix*  exp«x-teii. 

Uology. — Empyema  Is  either  primarv*  or  xffjiiilarf,  though  the  prr*- 

l=Mrtion  of  case>  a.-v>i^able  to  either  of  the-*  rlivi^ion-i  U  im|xr>:iibh'  to 

*Jetennine.      The   primary  ca.-*-s    fonii    the   smaller   nunilxT  and   are 

Y^mhably  alway:^  pneumoc*x-f-ie.    'llie  dis<-a-^*  starts  in  the  pleura,  and 

*Jieoaset  l>  either  rapid,  when  pm*unionia  l*  simulat'**!.  or  ^rra'liial  like 

^ie  onset  of  serofibrinoa*  pleuri-y.     'llje  j^f/rmdartf  *-a-*-s  are  ;ri'n«'rally 

■^Jependent  cm  lung  dUea.**--.    'Hie  majority  of  lli'-rn  follow  pufumonia, 

^BPnerally  epr»ufx>us.  but  -'^m'tim'-^  brori'-bopLcumonia.  and  the  on-'-t 

^s  that  <rf  oi>e  fA  tbe^e  di-*a.s<>.  th*-  pleuri-y  dev*-lopinff  dijring  i»-  '-*jur^. 

■■  n  sfxae  ea.-«c:s  the  luns  ar-d  the  pleura  arr-  sitta'-keri  -injijltar:'-'>'iT!y.  in 

^^bers  there  i*  a  variable  iiitenal.  biii  u^'jally  th'-  eriipv'rria  follows 

■^"err  ckr^eiy  on  the  lun^  coriwjjrlati'.rj.     .S^rr:*-  '-av-.  f'-w  ;?;  liijmUrr, 

*ieveiop  in  the  course  of  a  p^jlniorjar.-  xi^^-rr-Atfir:  -//r;."  "^^r.'.pli'-ate 

fibnwia  of  the  l-inj.     In  th'TiTT  t-SL-^r  t.'.*-  p:.»-';:.'/'yf^-' :>  :-  f'  .:.':  ;:.  t}^ 

l>us,  Fxit  in  a  fffw  tA  l}je  •x^^TViWi.'  '-a-#-  'he  \i':jf:r  \'  si' '.".  *-  i-  al-^^ 

present-     TSe  rr^uaiy'yT  of  :he  -**r':.':ir."  '-a-rf-  arr   -f-;/"!'    :;.  'jr.-^iU. 

And f oIV>v- crjr-h 'ii-<»L*o  a-  *^^*^r,T.-/*-:-.'.'.'.  :.'V*^ ::.:«.  aM^:.-;>:*'>.  ".:.''.: 'Xi-, 

a^^sonati^    wiii   ti^  '.•ri^rr.i'    ::-^4—    ■^'  \   _•«— rs'v    ■•^-   f--,:.--;    '.:.   ::je 
\i)ranl  pa*-     ^^^^^^'  i^iifirrt^  ■•.     *  ::.*-  .  ,:.z  >  "r  :.■..•;*:  ':  v  ■»,-.>:,  \:m: 
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Empycni;!  is  an  iinfominon  (Ii.s(*ivsr  aniotig  the  well-to-do. 

Pathology.     Bavlcrioioqif. — 'I'hLs  iliffers  conHidcruljly  in  fliiUIrrn  ani] 
adults  owing  to  the  importarit  rolt'  pluyrd  liy  the  piM'U[ntK'tMTU."s  in  ihcr?- 
infective  intlanmiatiijn  of  tiiildhtKHl,     Arnoii^  77  cases   in   which  tt 
pU3  was  examined  by  myself  the  following  orj^anisnis  were  found: 

rncumocowus  (alonel   . More^.T  [jsr  cent. 

Slret>locoM:ya(fttoJli:)      ,...»....  1 "    4.0       " 

suphylw^ocnuBureai  (Blone) S  ■"    i.fl      •* 

FDounii3c<iceu[B«id  Btnptococ^iu 3  "    i.U       " 

PnGumouoccua,  BLapbylooocHiiu,  uiil  a  1b«cllLiu        .       ,       ,  ^*'    'l.h       " 

77  ••  100.2 

If  these  results  are  compared  with  the  eonditiuiis  found  in  the  adul* 
OA  given  by  Xettcr,  the  contrast  is  striking. 

pncumnooccnji IT.3  pvt  omt. 

atRptoocwciu Aa.0     " 

StKl^rlococunis  .,,,...,,,,      \,1       ** 

Puoufw»occii»  su4  Btivirtocoocna ,       ,,,,...     '2  &      •• 
TubBraietftcillliB AO       " 

Thus  it  appears  that  in  the  adult  tin*  tnilk  nf  the  nw**s  are  ?ttn*pt- 
enccicj  and   next   to  thifi  comej*  the  (iihcrtk'  bacillus  its  a  cauMv 
eondilLou  being  often  secondary  to  phtliisi.s.     In  ehildn'ti  the  tulimr^ 
bacillus  is  an  uncommon  cau.se,  and  when  ftjund  i.s  ^^nrrally  a-ssiH-iaii 
with  the  pneumiK'occu.s;  in  many  enipyema.s  asMociatcd  with  tuU*rcul<>:- 
the   pneuinococeiis  only   Is  pre."ient. 

Morbid  Anatomy. — On  opening  the  thorax  the  heart  and  ni<'i{ia.«timH 
are  found  displaced  to  one  or  other  side  if  tlie  elFusion  is  laf|»r  ai 
untreated.     Not  uncommonly  there  i.s  some  media-siinul  rc|hj[iii*, 
the  sternum  \&  found  to  be  more  closely  Iwund  to  thr  uivrlcrlyinj;  sin. 
tures  than  normally.  ( )rt  the  affected  siitc  a4lhcsion  of  the  pleural  .surfs 
is  generally  the  first  thing  noticed,  and,  on  ricpariiting  ihesc.  the  eavr 
of  the  erapyema  is  exjH>sei|  to  view.     The  pus  in  pen<'rally  grern 
color,  and  the  pleural  surface.'*  are  eoatcfl  with  a  liiyer  4»f  riiii'k.jjn- 
fibrino'pUH.    The  pus  mny  1k"  thin  and  watery,  or  it  may  1r'  thick  a> 
oily  in  corusistenee,  or  there  may  exist  only  layers  of  firm,  ijn*t'ii  fUw 
When  the  last  condition  i.s  present  the  <'ause  is  generally  the  pncui 
coccus,  but  not  inx'ariahly;  now  ami  then  this  thick,  viscid  seerelioit 
found  in  streptoeoceie  and  staphyU«t>C('ic  inftrtinns,    TJiin,  watery  [ 
separating  into  layers  is  sugge.stive  of  septic  infection,  but  it  scunetinr 
occurs  also  where  the  pneunitK-occus  only  is  pn'sent,  and  when  fuUB- 
after  death  peneruUy  indicates  a  recent  infection.      Hail  the    p«ti< 
lived  longer  the  pus  would  probably  have  U'efun*'  thicker. 

The  empyema  cavity   is  generally   l>oun(i   by   atlhcsions   at   rert. 
points,  even  where  lUJt  ilefinitely  Itxalizeil.     It  may  \w  found   in 
part  of  the  chest,  generally  at  the  haae  and  Ix-hind,  anil  tnjiy  t»<'  dout: 
oeeajsionally  multiple   pleural   absceaacs   are   found.      %Such   rases     a 
generally  fatal,  and  constitute   rather  a  pathological  curiasily  thftX'T 
chnieat  type. 

Thr   Lung. — Pulmonary   consolidatitm   is  so  common   an 
paniment  of  empyema  that  some  amount  of  this  is  nearly  always  k^ 
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found  after  death.  I^bur  pneumonia  h  a  common  cause  of  empyema, 
liul  is  not  often  present  at  the  autopsy,  having  generally  cleared  up 
before  the  fatal  termi nation.  Most  cotninonlj-  bronchupncLinionm  is 
found,  filher  on  the  affeeleiJ  side  or  soruetirnes  on  l>oth;  it  i.s  generally 
aniQiiplication,  and  one  that  leads  in  many  cases  to  death.  It  is  often 
crtensn-e,  and  may  cause  consolidation  of  tlie  wliole  or  the  greater  part 
uf  fl  lung;  it  Is  present  in  about  one-half  of  the  fatal  cases.  In  a  per- 
centage of  cases  no  lung  cMjnsolidatton  is  found  after  <leath,  the  piil- 
tDonan*  tissue  beneath  the  empyema  being  cctllup.swl,  or  partly  collapsed, 
and  often  engorged  or  edematous.  In  cu-ses  of  double  empyema  there 
tiia)'  1x1  bronchopneumonia  on  one  side,  ancl  collapse  on  the  other,  and 
JTl  the  aign^s  may  bo  similar  on  the  two  sides  namely,  those  of  con- 
dation.     On  the  other  hand,  where  the  lung  is  collapaed  Ix-neath 

D  empyema,  the  signs  are  often  those  associatetl  with  the  presence  of 

tiid  in  the  adult,  or  the  breath  somitla  may  Ije  bat^h,  but  not  distinctly 
bmntbial. 

In  a  timall  percentage  uf  fatal  cases  of  empyema  tiibf^rfulo-sLii  of  the 
liinp  bi  fouml,  and  thLs  Is  either  of  older  date  than  the  pleural  inflam- 
ffliatitm.nr,  more  eommoiily,  is  of  ^ubsetjnent  development.  Iti  .slaphylo- 
wcal  empyemaia,  and  those  due  to  other  septic  organisms^  pulmonary 
cts  or  abscesses  art?  not  untommonly  found,  these  having  led  to 
ndary  infection  of  the  pleura. 

Symptomatology. — The  onxrt  is  sometimes  rfijiid,  sometimes  gradual, 
"fiongli  more  commonly  the  former.  Among  ca.ses  of  rapid  onset  a 
fwtHin  number  start  with  lobar  pneumonia,  but  it  is  very  difficult  to 
QH'Ide  what  proportion.  A  sudden  onset  does  not  neeessarily  point  to 
imeuinonia,  for  a  priinar\'  empyema  may  un<loul>teiily  begin  abruptly; 
niorpovrr,  the  crisis  which  oecurK  in  nitiny  of  the.se  case.s  merely  argues 
1  self-limited  blnml  infection,  it  Is  no  indication  of  the  presence  of  a 
local  Iwng  inflammation.  In  some  cases,  do  doubt,  the  pneumonia 
*nd  pleural  inflammation  start  simultaneously. 

In  east«  of  gradual  onset  the  symptoms  arc  similar  to  tha"*?  seen  in 
■^iTT)RbririoaH  pleurisy.  There  is  usn.dly  a  dry,  hacking  cough  during 
sonif  weeks,  and  the  child  is  listless,  loses  the  p(»wer  of  walking  if  lately 
wtjuiird.  wastes  somewhat,  and  may  sweat  profusely  at  night.  At  the 
•Tid  of  this  time  the  breathing  lieconies  short  owiug  to  the  presence  of 
Pl^UMun,  and  tlie  signs  of  such  are  fllscoveri^d  in  the  chest. 

When  tlie  onset  is  rapid  it  may  Iwgin  with  the  symptoms  of  pneu- 
"•onia  feither  lobar  or  primary  bronchopneumonia),  vomiting,  fever, 
^  *K(>rt  breath,  the  cough  developing  somewhat  later,  and  not  form- 
jBjja  noticeable  feature.  In  acute  cases,  where  the  pleural  hiflammation 
L**  prcstunably  primary,  the  onset  is  generally  with  cough  (often  a  more 
pmntinent  feature  than  in  pneumonia),  together  with  fever  and  pain 
"1  thf  nidp,  which  may  in  some  cases  be  so  severe  a.s  to  cause  screaming, 
^fly.spnea  is  not  such  a  marked  feature  as  with  pneumonia,  and  may 
OoUh' notireable  unle.Hs  a  large  effusion  is  present.  Tlic  child  is  restless 
W  night,  loses  appetite,  is  costive,  and  rapiflly  wastes,  and  becomes 
witenaely  anemic  if  the  di^ase  remains  untreated. 
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The  cough  is  liry,  hafkingt  ami  ineffectual,  iuhI  uiiaecompanW  \iy 
any  expeetoral!on.  It  often  catisos  pain  or  iner^a^ses  iIihI  itlnraclir 
pri«{ent.  The  jxiin  is  usually  in  the  side  of  the  chest,  bin  il  may  h« 
referred  to  the  ahiiomen,  ur  to  the  eartliae  area  when  on  the  \vU  Mdv. 
It  is  sharp  and  stulihin^  in  eharaeteFf  and  often  priHluee.s  un  e.vpn-^Mon 
of  great  di.strt\s.s,  the  ehild  trying  out  or  sereainiiig  at  intcr>'al.t,  I'aiiu 
all  over  the  Ixxly  are  .sometimes  complained  of  at  the  ortsi't. 

Difttpiwa. — When  the  eon4hli()n  begins  with  piieiinianiu  the  re.'^pi- 
ration.s  lake  the  typt'  seen  in  tliat  diseiise,  tlie  pnlse-re-spiralion  ratio 
Ijeing  ^nuTally  nuieh  disturlK'd;  after  llir  crisis,  if  such  ix-cins.  ihr 
respirations  may  full  to  noniud  if  the  aniounl  of  etrasinii  \n  .snialh  In 
coses  of  primary  pleurnl  inflammation,  wliether  of  .suiideii  or  gradual 
on^ct,  the  amount  of  resptratory  distiirhaiiee  tle^H'ntU  inainlv  tm  iht 
<jnantity  of  tiiiid  |K)iire4l  out.  Wlieii  the  etTusion  is  small,  (lien*  is  little 
di.sturhance;  when  tlie  effusion  is  lar^e  the  res[iiratii)n.s  may  Ik*  rapid, 
tlie  disturbunee  of  the  pulse-re^pLration  ratio  reaching;  ^  to  1,  nirely 
Diore. 

Fever. — Tlie   teni|x*ratnre   may   be   like   that   of   pnemnoni;i  wt   the 
onset  and  there  may  be  a  crisis,  either  dcluycfl  fir  at  (he  nannal  limr, 
after  which  the  teniiwrature  makes  slight  rises  until  the  empyema  U 
Ireatcik      It  is  surprising  how  slight  an  increase  of  tem|KTature  often 
aec(jinpauies  the  presence  of  an  empyema.    At  its  on.set  there  w  atually 
a  high  temperature,  often  with  markt^i  Hiictuutidns,  but  when  oner 
established  septic  absorption  seems  to  Im?  sliijfit  in  numy  rases  and  the 
tenijM^rature  often  remains  l>etwe<'n  {)i)°  or  KHJ"^  F.  at  nighl,  nod  normal 
or  somewhut  subnormal  in  tlie  morning,  the  Huctuution.^  being  often 
but    1°  or  li°      It   \a  imp<>rtant   to   recognise  the   fact   thut   a   luw 
temperature  is  not  incompatible  with  the  presence  tif  an  i-nipyema.     In 
many  ea.ses  a  teni(H*nitiin'  of   Kll'' F.  with  somewhat  lnrg<- fhu-tuulittU'*. 
precedes  ojx'ration,  anri  a  drop  to  luirinal  or  suhnormul  follows  it  wilh 
no  suhseqnent  rise.     Ocea-sioiuilly  the  tein|»iTatnre  is  low  tx-fon*  the- 
operation  and  becomes  iiigh  and  swinging  for  several  days   ftfl«T  il». 
the  disturbance  having  k'd  to  greater  scjitic  absorjjtion,  esjx'ciallv  iik 
case-s  where  draimtg*:'  is  im|H'rfcct,    Tiiking  it  altogether  the  fenii^-mtupt?- 
in  empyema  is  very  varia!»Ie  and  erratic,  and  not  in  any  wav  ilistinetive? 
of  the  condition  causing  it.     As  an  indication  of  septic  absorjition  it  is^ 
however,  of  value,  and  will  draw  attention  to  lieHcieney  of  drainagip- 
during  treatment. 

Skin. — Night-sweating  may  oeeur  in  empyema,  though  the  skin  is 
harsh  anti  dry  throughout  the  day.  "Wheit'  a  ]>atient  with  lobar  pneu- 
monia sweats  profusely  all  Is  not  normal,  ami  empyema  may  eatiM'  this 
in  some  eases  where  the  two  diseases  are  ass*H'iated. 

In  pleurisy  of  long  duration  h  |H'eutiar  straw-ycIlow  tinting  nf  tl 
skin  i&  to  bo  observtMl  in  the  pale  rcgi<*ns  of  tin*  face,  roinnl  the  eve 
and  month  es|x^  iaily.  In  eases  of  enifnema  (his  is  much  more  niark« 
ami  may  be  seen  on  the  IxMJy  as  well.  It  is  a.ssix'inteit,  in  empvrmi 
with  intense  anemia  and  the  peculiarly  flabby  and  waslml  mu>rb 
which  are  found  when  the  condition  has  remainet]  untreated  for  son 


weeks.  Tins  yetlow,  aneinif  skin  is  valuahle  in  dia^nasis,  thntigh  a 
somewhat  ^iiinilar  iipjx'ariiiicc  in  flilUlrt'ii  is  noU-U  witli  piinilt.'nt  afTw- 
tions  elsewhtre,  as  h\  infective  meningitis  or  pericanlitis.  (■lubhiii|(  of 
the  finger-tips  occure  in  a  large  proportion  of  causes  and  may  he  of 
rapid  tlevelopment. 

Physical  Signs.^The  signs  arc  those  of  fluid  in  the  ehest  and  are 

eonsecpienlly   similar   to   tho.se  *iesenl>ed    im*kT  tlic   heading  of  .sero- 

fihrinoiH   pleurisy.     Empyema^  however,   is  more  eoramoii  in  young 

cliildren   and   more  often   associated    with   lung   eonsolidation   of    an 

inflanunutory   nature,  arul»  as   a  eonset|ue(iee,  those  signs^ — Ijronehial 

hreathing  and  sometimes  hmnehophony — whieh  may  simulate  n  .simple 

pneunionia  are  commoiity  present,  whereas,  in  the  seroua  pleurisy  of 

older  children  the  signs  are  often  similar  to  those  of  effusion  in  the 

adult.     Moreover,  loeulation   of  the  effusion  more  often  oeeurs  with 

empyema,  so  that  the  signs  mny  tte  found  only  over  a  limile*t  area  of 

the  che,st,  geticrally  behind^  giving  a  still  eloscr  resemblance  to  pneu-j 

monie  consolidation.    In  casts  where  the  fluitl  is  free  it  tends  to  gravitate 

to  the  lowest  parts  of  the  pleura,  and,  not  uncommonly,  a  whole  side  is 

found  dull  to  percussion,  the  signs  at  the  upper  part  being  due  to  solid 

lung,  which  gives  intense  tulvular  breath  sounds  and  hronchophonVi  and 

the  base  l>eing  occupied  by  an  empyema,  the  breath  sounds  becoming 

feebler  as  one  deseentis  the  chest  wall,  though  retaining  their  bronchial 

c^haracter  wherever  audible.    In  effusions  of  no  great  size  the  signs  are 

e^ften  widely  distributed,  a  thin  layer  of  pus  stretching  up  between  the 

pleural  surfaces. 

IVhen  only  a  thick  layer  of  fibrin   is   present,  a  condition  which  \\cs 
<:»n  the  borderland  between  empyema  and  serofibrinous  pleurisy^  the 
^tfftis  may  be  but  slight^  but  generally  there  are  dulness,  feebleness  of 
4»iTemh  sounds,  and  sometimes  a  "glutinous"  pleural  friction  sound. 
IX  Mi^y  depend  in  most  part  on  the  condition  of  the  lung  beneath,  which 

^"*^  v-  be  that  of  eonsoli4lation,  or  of  partial  collapse, 
-iA.pical  empyema  is  sometimes  met  with,  but  is  rare,  and  is  more  often 
*''^^5nosed  than  found. 

-^^V^mong  81  eases  of  empyema  collected  by  Mr.  P,  S.  Blaker  at  the 
''^^*-^*  Ijondon  Children's  Hospital,  42  occurred  at  the  left  base  ami  ;^0  at 
■•^  Tight  base;  9  were  double.  Fn)m  another  source  more  cases  were 
'l^^"*^*  Ttled  on  theright  side  than  on  the  left,  from  whieh  it  appears  probable 
^**-*.  the  disease  shows  no  obvious  partiality  for  one  side  above  the 
***"^^r.  It  will  be  reraembereil  that  in  croupous  pneumonia  which  so 
^    *^^»i  precedes  this  disease  the  right  iukI  left  lunga  are  affected  in  a 

^^^^-a^ly  equal  numtjer  of  cases. 
rp^  *  ^  are  forms  of  empyema  arc  interlobar  and  diaphragmatic  collections. 
-  *^*^:-k  layers  of  lymph  are,  however,  not  uncommonly  found  in  these 

^^-^  s^tions  with  enipvemata  of  wider  extent. 
^Complications. — Uncompliculefl    empyema,     unless    in    very    young 
,  ,  ■^^•-•its,  is  seldom  fonn*!  in  the  autopsy-room.     The  disease  generally 
1    **=^    through  its  complications  and  these  are  all  of  a  serious  nature. 
^^    ^^taj  cases  caused  by  the  pneuraococciis  it  often  happens  that  many 
43 
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lesions  arc  associated,  especially  multiple  infection  of  serous  cavities 
(f>ericanliiini,  plcurUfaml  peritoneum),  and  often  in  such  cases  no  one 
affection  ciin  Ije  consiticred  prinittry,  the  iliscase  being  prol>ably  a  HUkkI 
ijifet-tion  froni  the  ytart,  a  pneumococcit  pyemia. 

lironc.iw pneumonia  is  pt^rliaps  the  comnionesl  complication  and  nflrn 
leads  to  death.  Donbtle,ss,  cases  of  euipycma  are  soiuctirne;s  six'ondttn" 
to  bronehopneuraonia,  but  I  am  inclined  to  believe,  myself,  that  more 
often  it  Ls  the  hronehopneumonia  which  is  subsequent.  It  j(cner»lly 
affects  the  partiaHy  collapsed  lung  Ixmeath  the  empyema  and  often 
leads  to  extensive  eonsobdation.  The  opposite  lung  also  is  uffectcd 
in  many  cases. 

Pur^ent  pericardilii  is  found  in  &  large  number  of  fatal  eases,  both 
it  and  the  empyema  beiii^  ofteii  socondiiry  to  pneumonia.  It  has  been 
already  deseribed  urnler  the  heading  of  lobar  pneumonia  (p.  Ii4i)^ 

Puruinit  meningitii  is  an  occasional  and  fatal  complication.  It  is 
often  present  in  association  with  other  infective  lesituis,  especially 
suppurative  pericarditis.  Layers  of  greenish  fibrin  are  found  covering 
the  vertex  an*l  extending  in  some  easra  over  tlie  whole  suI^'ace  of  tlie 
brain.  The  symptoms  are  often  obscure  in  young  children^  and  if 
pneumonia  Ls  also  prej^ent  they  may  t>e  iLscrilxMl  U*  the  cerebral  syinp 
torns  of  this  disease.  Convulsions  are  the  most  niark<^^l  symptom,  but 
if  the  base  is  also  involved  paresis  of  cranial  nerves  may  ansc.  Occa- 
sionally an  unusually  slow  pulse  rouses  suspicion  when  no  other  symf^ 
toms  art^  present. 

Pur\dmi   Pcritoniih, — A  suppurative  jieritonitis  is  found   in   some 
fatal  ca-ses  of  cmpyenui  in  children,  most  uftcn  so  in  easc^  of  wickspread 
infection  to  which  the  name  of  pyemia  might  be  given.    'ITie  symptxMna 
pointing  to  the  alHlotiieti  may  Ix*  so  slight  a.s  to  be  overlooked  among' 
those  implicating  other  organs,  but,  when  sought  for,  aMominal  dl-*-- 
tention  and  the  ordinary  signs  of  p*'ritonitis  may  generally  U*  found. 

CeUtditis.—^iyi    uneommoiily    there    is   some    inflammation    of   tlkei 
cellular  tissue  of  the  meiliiLstinum.    This  may  reach  such  «  grwir  thal^ 
the  heart  arnl  ]x.Ti  cart  Hum  are  surrounded  by  a  layer  of  pus,  which  mar^ 
spread   back  over  the  vertebrtC  and  round  the  ehest  wall   lK'iw«t*n  mea9 
parietal  pleura  and  the  ribs.     In  some  cases  the  meditLstinum  is  un— 
aJTected,  but  there  is  u  layer  of  pu.s  sprciul  out  over  a  wide  area  of  iheS 
chest  wail  Iw^twecn  ribs  and  pleura,  generally  stretching  forwjinl  fron 
the  bodies  of  the  vcrtebrie.     I  have  oKsen^eil  siiK'h  a  cellulitis  of  tb 
chest  wall  without  empyema  as  a  complication  of  brunchopnetiniotiifl 

Tmbemdosin. — Empyenui  sometimes  occurs  as  a  complication  o 
chronic  jiuhnonary  lulwrculosis  in  children,  and,  in  rare  iiL-itiu lex's,  ha 
been  associated  with  the  presence  of  a  pneumothorax.  O^raHionallj 
(he  empyema  is  priniar)',  and  the  child  v>  attackwi  by  a  subetoqucn 
acute  general  tuberculosis  which  leads  to  death. 

Termination. — If  an  empyema  is  overlooked  and  n^niains  untreatnl 
as  II  rule,  the  chikl  wastes  ami  dies,  but  three  possibilities  are  opr- 
apart  from  this.    The  empyema  may  dry  up^  leading  to  fibrosis  of  I 
underlying  Lung  and  bronchiectasis,  with  retraction  of  the  chest 
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It  may  ulcerate  into  a  bronchus  and  be  coughed  up,  though  this  happens 
more  rarely  in  children  than  in  adults;  a  cure  may  be  thus  effected,  but 
more  commonly  the  discharge  continues  until  the  condition  is  recog- 
nized and  treated.  When  such  an  occurrence  is  suspected,  it  must  be 
borne  in  mind  how  closely  the  condition  may  be  simulated  by  a  fibrotic 
lung  with  bronchiectatic  cavities,  from  which  large  quantities  of  pus, 
indistinguishable  from  the  pus  of  empyema,  may  be  expectorated. 

In  a  few  cases  the  abscess  may  open  through  the  chest  wall,  though 
this  appears  to  be  uncommon  in  childhood;  it  may  open  at  any  point, 
but  generally  does  so  in  front;  on  the  other  hand,  the  pus  has  been 
known  to  perforate  the  diaphragm  and  appear  as  a  psoas,  ihac,  or 
gluteal  abscess. 

Sequela. — In  cases  where  complete  obliteration  of  the  empyema 
cavity  has  failed  to  occur,  owing  to  deficient  expansion  of  the  lung 
and  inability  of  the  chest  wall  by  its  contraction  to  meet  this  deficiency, 
a  discharging  dinus  remains,  and  will  not  heal  until  operative  measures, 
such  as  Estlander's  procedure,  have  closed  the  gap.  Occasionally, 
again,  a  sinus  is  caused  by  too  long  retention  of  drainage  tubes.  Such 
a  discharging  sinus,  if  left  untreated,  will  lead  to  ill-health,  and  may 
even  cause  amyloid  changes  in  the  viscera. 

In  cases  where  an  empyema  has  been  neglected  so  that  the  lung 
remains  collapsed  during  a  long  period,  and  also  where  thick  layers 
of  lymph  have  remained  and  become  organized,  pulmonary  fibrosis  is 
//able  to  occur.    The  side  of  the  chest  Ik-couics  retracted,  and  bronchi- 
ectasis is  set  up  in  the  lower  lobe  of  the  lung. 

Diagnosis. — The  first  point  in  the  diagnosis  is  generally  that  between 

solid  lung  and  pleural  effusion.    This  has  l>cen  left  until  the  present 

r;a,^her   than   discussed   under  the   heading   of  serofibrinous   pleurisy, 

l:>^<?ause  empyema  is  more  liable  to  be  mistaken  for  lung  consolidation 

C£k.nd  t»tce  versa)  than  is  serous  effusion,  owing  to  the  earlier  age  of  the 

of-»iUl,  the  association  of  the  disease  with  pneumonia,  and  the  greater 

f>w-«^valence  of  loculation  of  pus  than  of  scrum  in  the  pleural  cavity 

*T1ie  diagnosis  of  a  sen>us  effusion  from  pneumonia  seldom  presents 
ar^^'  difficulty.  The  position  of  the  fluid  round  the  base  of  the  chest 
f>r-«^^ents  an  unmistakable  picture,  a.s  docs  also  the  marked  displacement 
of  Kieighboring  organs  when  a  large  effusion  is  present.  It  is  a  loculatc<l 
^^»-K«  pyema  that  may  be  so  readily  mistaken  for  pneumonia,  and  this 
ixi«a,j  occur  in  any  situation  save  that  it  is  rare  at  the  apex.  If  the  signs 
^-r**^  limited  to  the  apex  a  diagnosis  of  solid  lung  is  more  likely  to  be 
c--c>*-Tect,  even  though  the  signs  incline  to  simulate  those  of  fluid.  When 
^5"  *^^  Iwuse,  the  signs  are  often  deceptive  and  many  points  need  con- 
***«^l<?ration. 

-f^nspeetion  helps  little;  the  side  may  move  well  with  fluid  or,  on  the 

*^*"«r  hand,  its  motility  may  be  impaired  with  solid  lung.     Palpation 

J^&->  give  a  valuable  clue,  since  a  fluid  thrill  is  sometimes  obtainable. 

*  iiisis  tested  by  placing  a  hand  over  the  base  behind  while  an  assistant 

T^^rcusses  sharply  in  front,  the  sensation  obtained  being  compared  on 

xhe  two  sides.    A  vocal  fremitus  is  not  obtainable  in  young  children. 


On  ii€rviuf,fion  the  dulncss  of  fluid  is  more  "womlrn"  tlian  that  uf  solifl 
lung,  and  the  sense  of  resistance  to  the  finger  greater.  'Dii.s  is  tin*  mvi 
important  sign,  though  in  some  cases  massive  con.soli<]atian  wili  'im\MiA 
a  sensation  of  considerable  resistance.  The  shape  of  the  dull  am  M|»* 
in  certain  case.^,  especially  in  its  relation  to  the  lobar  divisions  of  tlirlung- 

Ausmhaiion. — \Ve  have  seen  that  in  ehiUlren  lou<_l,  bronchiiil  l^^ett^^' 
sounds  may  \ye  heard  over  an  empyema;  more  often  they  are  s<.Hiii'whtt\ 
distant,  though  bronclnal  in  quality,  and  they  often  become  faintrr   ** 
the  base  of  the  chest  is  approachcf!.    Even  when  loculateil,  fliiiti  ler»* 
to  gravitate  downwanl,  and  the  increa^^e  in  duhiess  and  tactile  rc*i-* 
anec,  and  the  loss  of  breath  sounds  at  the  lowest  point  may  Ite  >i^^^ 
of  great  value  in  ililferential  <]iagnosis;  in   ])iieun30uia,  on  tht'  ot^"*^ 
hand,  the  signs  of  most  advanced  consolidation  are  more  often  foi*  '■^ 
alwve  the  lowest  point.     Distant  breath  sounds  at  the  base  arc.  lli^^^J'' 
of  importance,  es|X'cially  if  these  liecome  progressively  louder  as  C^  * 
chest  wall  is  ascended,  but  it  must  not  be  forgotten  that  the  bre^^**, 
soimd-s  may  bt?  suppresse*!  for  a  while  over  solid  lung  also.    The  ro^^** 
resonance  over  an  empyema  is  increa^etl  where  bronchial  breath  sou"^^™ 
are  loinl,  and,  where  these  are  distant,  which  is  generally  at  the  hi 
it  is  diminished  or  lost;  its  value  in  this  respect  conse(|uently  follo' 
closely  that  of  the  breath  sounds.     There  is  another  point,  howev^ 
which   may  lend  importance  tn  the  vocal  resonance— a  nasal  <]ual^- 
is  often  audible  over  effusions  and  is  a  valuable  distinction  when  prroc^^c'nt. 
The  simulation  of  pnctimoiiia  by  effusions  in  cliildren  us  due  in  mi 
part  to  the  pre.-ience  of  a  consolidated  or  firm,  collapseil   lung  lyi 
behind  the  fluid  layer. 

Among  general  symptooLs  the  anemic  and  straw-tintcfl  complexiwi 
the  child  with  empyema,  the  more  motlerate  rapidity  of  respiratioi 
the  lower  temperature  level,  and  often  a  "glazing''  of  the  fingpr-ei 
preceding  dubbing,  may  lead  lo  a  correct  iliagnosLs  where  the  sigas 
the  lungs  arc  of  tlonbttul  significance. 

An  examination  of  the  bloo<J  Ls  often  of  definite  value;  a  high  leukoc^ 
count  is  more  likely  to  tmlicate  a  purulent  than  a  seroas  etTusion.aiw^ -^ 
sudden  increase  in  leukocytes  during  the  course  of  a  pneumonia  iwi 
to  an  empyema.    Such  blood  examinations  should  nexer  be  nc^i 
in   these  cases. 

When  all  the^e  things  have  been  taken  into  consideration  there 
remains  one  test  which  should  never  be  omitted  in  ease  of  iloubt.  nam* 
exploratory  puncture  of  the  chest  wnlh  In  some  cases  this  is  the  o 
means  of  deciding  the  diagntisis,  and  even  here  failure-  is  not  itifretju 
owing  to  blocking  of  the  needle  with  fibrin  and  the  diHirttUy  of  fxln^^^»rt- 
ing  fluid  under  negative  pressure.  A  large-sized  needle  should  b**  u-^^sni 
and  only  a  positive  result  accepted  as  conclusive. 

Pvs  or  Serurft. — HaiHng  dci'i«led  upon  the  presence  of  nuid  iti         '"^ 
ehe.st  some  attempt  may  l)e  nuidc  to  de<'i<le  whether  this  U  clear  fl^  ™ 
or  pus;  in  some  cases  ihc  distinction  Is  iinpfjs.silile,  in  olhcrs  there  r~*«u/ 
l>c  Ihtic  doubt.    Thus,  in  older  children  the  probability  i.s  in  faro"*"'*' 
serofibrinous  pleurisy,  and  if  the  history  is  short,  the  color  good»    w 
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suspicion  of  finger  dubbing  present,  and  if  the  fluul  Is  not  loeulatecl, 
a  diagnosis  at  this  disease  will  i>t'  eontidfiitly  nuide. 

On  the  other  hund^  if  the  ehild  is  lielow  the  age  of  three  years,  espe- 
fiftlly  if  it  is  an  infant,  and  shows  marked  anemiii  with  ii  yellow-tinted 
skill,  if  the  history'  is  long,  and  there  is  clubbing  or  great  shininess  of  the 
fiing*r-ends  a  diaj^nosis  of  empyema  will  be  made  with  equal  confidence, 
and  this  especially  if  the  effusion  is  loeali^ed. 

Both  the  general  symptoms  and  the  physical  signs  must  be  constclered 
in  making  a  diagnosis  Ijetween  pus  anil  serum.  The  agr  h  of  impor- 
tajiee.  Empyema  Ls  more  common  in  infancy  (after  six  months  of  age) 
and  becomes  much  le-ss  so  as  years  advance;  among  SI  cases  at  the 
East  London  Hospital  for  (^hildren,  nearly  35  |5er  cent,  occurred  during 
the  second  year,  falling  to  10  per  cent,  in  the  third  year.  SeroHbrlnoiis 
pleurisy,  on  the  other  hand,  is  rare  in  infancy  and  bceoines  more  eoninion 
when  later  childhood  is  reached.  The  duration  of  the  effusion  is  of 
some  help  in  determining  its  nature;  in  most  cases  a  serous  effusion 
Il>egins  to  be  absorbed  within  ten  ilays  or  two  weeks  of  the  onset; 
empyemata  generally  remain  in  Malu  quo  until  trentnient  is  adopte{i. 
When  treatment  Ls  delayed  anemia  is  rapitlly  developed,  the  muscles 
become  flabby  and  waste,  ami  the  face,  and  often  the  body,  aasunies  a 
yellowish  tint.  Finger  clubbing,  when  found,  is  an  important  point  in 
favor  of  purulent  effusion;  it^  commencement  is  occasionally  appreciable 
within  a  week  of  the  onset,  the  first  r-hange  lieing  generally  a  peculiar 
shininess  of  the  skin  over  the  terniina!  phalanges. 

The  physical  signs  in  the  chest  usually  give  less  indication  of  the 

nature  of  the  effusion  than  do  the  general  symptoms.     A  loculated 

<?iFiLsi(m  is  always  more  likely  to  Ije  purulent,  except  perhaps  in  the 

J^^ion  of  the  right  middle  lobe  in  front,  where  serous  effusion  sometimes 

.*!<aT-ts  in  children  and  remains  for  a  while  localized.    Tenderness  on 

Jt>*'r<'U3Rion  is  more  often  noted  in  empyema  than  in  serous  effusions, 

*>-/lc:l  edema  of  the  che.st  wall  is  a  valuable  sign  of  pus,  birt  is  verj'  selilom 

found.     Pus  is  said  to  give  a  denser  shadow  to  the  j*-rays  than  doe^s 

*^'J^^sa.r  fluid.     A:^  a  rule,  the  diagnosis  between   pus  and  serum  at  the 

prie^sent  day  is  rapidly  put  to  the  final  test  of  exploration  without  much 

trouble  being  expende<l  on  more  subtle  points  of  diagnosis.     Some- 

tinra^s  the  exploring  needle  draws  off  a  Huid  of  doubtful  nature;  it  may 

Ft>e    j  vist  opalescent,  and  a  clot  may  form  which  is  less  transparent  than 

Usu4i]_     Microscopically,  pus  eelLs  are  found  in  moderate  numbers  and 

P*'*~tiaps  on  culture  a  few  coloniea   of   pneiunoeoccus  develop.     Such 

*^«^^?s  generally  progress  to  pus,  but  in  a  few  cases  they  undoubtedly 

'^^^^^^over  without  going  farther.     Case,s  with  turbid  fluid  are  case,s  of 

^**^f>yema  and  should  be  treated  as  such;  in  many  of  the  most  acute 

^■^*i   fatal  ciLses  the  fluid  Is  only  thin  an^l  turbid.    There  is  no  doubt 

^t    ^^(1  tbat  a  clear  serous  effusion  may  become  purulent,  but  such  a 

^^'^a.nge  is  of  very  rare  occurrence;  when  it  occurs  the  pneuraococcus 

^^a.s  generally  pre.sent  from  the  first. 

''^ri.rm  Fibrosift  of  the  Lung. — The  diagnasis  is  considered  under  the 
^^aUing  of  that  disease  (p.  678). 
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Progno&iB. — This  depends  on  the  age  and  jreneral  condition  nf  ihr 
patient  iirul  the  j>roiiiplilude  witJi  which  treiituietit  has  !>e*"n  i-ftrrictl 
out,  bill  iilsu  lurj^'ly  np(in  the  origin  uf  the  eitipyenia. 

The  disease  Li  ver)'  fata!  in  the  Hrst  year  of  life,  Ainonp  SI  enso 
of  empyema  treatetl  at  the  Ka,st  I^ndon  Hcxspital  fur  Childn-n  II  w*»fe 
in  infani.s  ImOow  one  year  nf  a^-,  and  of  these  iinly  1  re<<»v4'nHl.  'n>e 
eoiulition  is,  howt'vt-r,  ni»t  neressarily  h(>[M.-less  in  tlie  yoiiii^'st  ehildrrn. 
since  a  e(Lse  has  tutely  n-eovered  in  the  same  hospidil  nt  ihi-  ii^'  nf  fmir 
months;  sneh  an  ix-eniTenee,  Jiowever,  i.s  exeeedinp)y  rare.  After  the 
first  year  is  pjLst  the  chances  are  much  better.  The  tolnl  iniirtality 
utnoiij^  these  SI  eiises  t|noted  was  38  per  eeiit.;  the  rnnrtaiity  for  eases 
over  one  year  of  lijFp  was  only  2K.5  per  eent. 

The  ^-nend  ^-ouditinn  yf  the  ehild  U  neces.sarily  of  j^niit  iTn|»ortnn(v 
in  e.^timatiiij(  the  ehHiiee?*  nf  reeover)',  and  this  wei^lis  imwlly  in  thnsr 
rases  where  interne  anemia  with  wasting  and  general  ivftheriiu  art*  <Jue 
to  the  presenee  of  an  untreated  empyema.  Sncli  a  eiLse  iiieaiu^  uf 
nerpssitv,  a  prolonged  <*iinvaleseenee  owing  to  im]jerfet*t  ex|»an.-vif)n  of 
tlie  hin^. 

With  n-gurd  to  the  influence  <^f  the  baeteriologieal  result  on  tlie 
prugntwis,  it  may  be  said  at  oiiee  tliat  tlie  pneumocoeetc  eases  tiiken 
as  a  whole  an^  by  far  the  most  favorable.  Of  my  own  eases,  mentioned 
under  the  tabntar  rt^port,  p.  tiol.all  those  tine  to  the  staphylrK-cxfn* 
ilied,  1^  of  diem  ^iIK^wlnp;  a  *lefinile  septie  suiirtv  frmn  whieh  the  i(if*M-ti<m 
had  .sprung.  Of  the  3  .streptoerKrie  eas<'A,  1  rtH.-overt%i,  I  dietl,  and  I 
was  removed  from  the  hospital  in  siatu  quo.  Of  the  'A  eases  of  inixnJ 
pneumocoeeu-s  and  streptoem*eus  infei-tion  \  was  rtinil  and  2  di«ti. 
and  among  the  2  eases  in  wliieh  the  pneiinnM-oeeiis,  stiipliylin-iMi'iis.  unit 
a  <loiil)tful  Itaeilhis  were  found,  1  rt'ei>vereii  and  1  4lied,  Tbii>i,  auionj* 
these  1 1  eases,  in  whieb  other  organisms  liesiiles  the  pneiinuxiHfus  weie 
present,  7  or  prtibably  K  died,  ancl  only  3  rerovere*!.  Ft  is  tnttrivrstif^ 
that  2  (jf  these  enrt^l  eases  were  str<^ptoe«K*eie,  anil  (  find  nnothrr  write 
mentions  the  faet  that  4  cases  of  stn-ptocfwcic  origin  am^^rlg  ■M) 
of  einpyenirt  eolh-eteil  by  himself  all  ran  a  mild  eiMirse  to  peein-ef 
Thus  it  appears  that  the  streptocoeeus  ils  a  eau.se  chf  empyema  in  ehtldr 
Is  not  such  a  virulent  organism  tis  we  shouldi  on  other  grounds,  fia^ 
expect  (^1. 

The  pneumococciLS  cases  in  my  series  showed  a  much  Ioh^t  moiiafii 
only  30  p*r  eent.  among  the  fifi  eases.     Tins  inehides  rhildret>  of 
ages, and  it  i.s  oV>vious.froin  what  has  l>een  said  alKive,  thai  an  uneomi: 
cated  single  empyema  in  a  ehilrl  above  the  age  of  one  year  Is,  on 
whole,  ihf  grM>d  prognosis.     Among  pneunnK*oeeie  <*asi-s,  dxwi'  in  whl 
the  Umg  ronsoUdation  and  the  effusion  In'gin  simidtaneously  are  ma 
often  fatal  than  those  in  which  the  empyema  iiecnrs  as  a  hiler  nHn| 
cation  of  pneumonia.    Cases  t'ornplieated  with  infeefum  of  oth<T  » 
membranes  an-  almost  of  necessity  fatal;  sneh  ea,ses  are  often  of 
nature  of  n  piicuni(rf-occic  pyenia  and  in  many  the  infection  b  pnJ 
g^'nend  from  the  iM-ginning. 

^Mle  position  of  the  lesion  mattcra  little;  the  sirje  is  of  less  iropor 
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than  might  be  expected,  large  empyemata  generally  doing  well,  perhaps 
because  they  are  more  promptly  recognized.  Double  empyema  is 
distinctly  unfavorable. 

Some  writers  affirm  that  indications  of  value  may  be  gathered  from 
the  microscopic  characters  of  the  pus.  A  small  number  of  cocci  in  the 
films  Ls  regarded  as  favorable,  a  large  numl^er  unfavorable;  imperfect 
staining  of  the  organisms,  moreover,  is  judged  of  good  omen,  as  is  also 
phagocytosis,  when  this  is  seen. 

Treatment. — The  treatment   of  empyema  Ls   the  treatment  of  an 

abscess,  though  its  peculiar  relations  to  the  thoracic  organs  renders  it 

an  abscess  of  a  rather  special  kind.     Aspiration  is  not  generally  a 

success,  and  should  only  be  used  as  a  palliative  measure,  since  the 

cavity  nearly  always  refills.     Where  the  effusion  is  large  and  causing 

much  respiratory  difficulty,  and  especially  if  for  any  reason  delay  in 

operating  must  occur,  it  is  well  to  draw  off  a  large  quantity  before  the 

operation  is   performed.     Where  more  radical   treatment  Ls   refused 

aspiration  must  be  tried  as  a  curative  measure.    In  double  empyemata 

an  operation  should  be  performed  at  first  on  one  side  only,  the  other 

pleural  cavity  being  emptied  or  partially  emptied  by  aspiration.    This 

may  be  repeated  if  necessary;  in  any  case  the  operation  on  the  second 

side  should  be  left  as  long  as  the  conditions  allow,  if  possible  until  the 

first  is  nearly  healed. 

The  indication  in  empyema  being  for  immediate  free  drainage  as 

soon  as  the  condition  Ls  recognized,  the  only  question  is  the  best  method 

of  doing  this,  the  choice  lying  between  simple  incision  between  the  ribs 

and  resection  of  a  portion  of  rib  to  allow  more  space  for  drainage.    In 

^'oung  infants,  under  a  year  or  even  under  eighteen  months  of  age,  in 

w-iiom  operative  measures  are  not  well  borne,  simple  incision  is  to  be 

preferred,  and,  as  a  rule,  the  drainage  afforded  is  amply  sufficient.    The 

same  applies  to  older  children,  where  the  condition  Ls  too  serious  to 

*<Jrnit  of  an  anesthetic  being  given;  if  drainage  prove  insufficient  a 

portion  of  rib  can  be  removed  subsequently.    The  farther  forward  the 

J'^^^ision  is  ma<le,  the  more  space  there  is  l>etween  the  ribs;  the  further 

^^K^lt,  the  better  the  drainage  in  the  supine  position.    A  point  must  be 

J^"Osen  where  these  advantages  meet.    An  incision  one  and  a  half  inches 

**-*^^^  in  the  ninth  space  at  the  posterior  or  midaxillary  line  is  generally 

^^^^■^"venient  from  both  points  of  view. 

In  older  children  the  removal  of  a  p>ortion  of  rib  is  usually  necessary 

'^^  ^  ^tablish  free  drainage.     The  eighth  or  ninth  rib  in  the  posterior 

^-^^^llary  line  is  usually  chosen,  the  rib  is  cut  down  upon,  the  periosteum 

**^<?ised  and  separated,  about  one  inch  of  rib  removed  with  bone  forceps, 

^■'^^i  the  pleural  cavity  opened  above  the  incised  periosteum.    The  liquid 

P**s    and  as  much  thick  fibrin  as  can  be  reached  with  the  finger  should 

^^    T^moved.    The  operation  should  be  performed  as  soon  as  pus  has 

^^^^ri  found  with  the  exploring  syringe,  the  only  exception  perhaps  l>eing 

^^^**tain  cases  where  the  symptoms  are  severe  owing  to  extensive  lung 

*^^lsoUdation  at  the  onset,  and  where  the  empyema  Ls  adding  little  or 

^otl^ing  to  the  gravity  of  the  condition.     Under  such  circumstances 
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delay,  or  aspiration  as  a  tpmporary  measun?,  may  l>e  wisest.  An  Apira] 
empyema  can  generally  l>e  rrached.  both  for  exploration  and  for  <lraina^, 
from  the  apex  of  the  axilla, 

Alter-treatmfiat.— Having  openetl  tiie  erapyrma  a  Urge-sisscd  ruWi^rj 
lul^K'  is  introilnceiL  or,  with  simple  inrision,  tKo  .smaHi-r  hjlM*s  sitle  Uf\ 
side  as  large  as  will  pass  l>ftwoen  the  ribs.  The  wound  is  drvsNtnl  w-itli^ 
ajseptic  dressings  and  layers  of  wool  to  absdrb  (he  diseharge,  which  may! 
be  considerable  at  first.  The  drainage  tiil>e  should  \te  retnovHfl  4lailyi 
boikMl,  shortened,  and  reinserted.  It  is  a  eonimon  mistake  U)  retain  it 
tot>  long,  causing  in  many  cases  the  formation  of  a  troublesome  sinti:^. 
It  may  often  l)e  disjjeosed  with  at  the  end  of  a  week,  a  gauze  drain  Vieing 
left  in  for  a  few  days  and  a  sinu.s  forceps  pa.s.se<l  in  when  the  wound  il 
dressed  to  let  out  any  pits  that  may  l>e  retaine*l.  If  drainage  sccnM 
inefficient  without  it,  the  tul>e  may  be  reinserted  for  a  few  duys.  Aft**r 
first  leaving  out  the  tulte^  it  is  a  goo*l  plan  to  etnploy  a  wet  dres.^itig| 
for  a  few  ilays  to  assist  the  exit  of  pus  and  prevent  too  early  closing. 

The  snrrounding  skin  should  be  kept  clean  and  dry,  an  o(va>ional 
washing  over  with  ether  Iwing  a  gixwl  plan.  As  a  rnle,  there  is  n**  n4M^' 
for  irrigating  an  empyema  cavity;  if,  however,  the  pas  is  foul  the  cavity' 
may  Ije  safely  waslie^i  out  with  a  solution  of  tinelun-  of  iudine.  4  e.i*.  lo  475 
c.C-  (I  dr.  to  the  pint),  but  no  force  must  be  use<h  The  coughing  cai 
by  injection  is  verj'  efficient  in  removing  thick  collections  of  pus. 

The  child  should  Im*  got  up  as  early  aa  possible  ,so  as  to  aifl  the  expan- 
sion of  the  lungs  by  movement,  and  in  older  children  thi-i  object  may, 
\>e  furthered  by  an  ingenious  arrangement  of  liotth's  in  wlii<-lj  o)l-l 
ore<l  water  is  blown  from  one  into  the  other;  in  private  a  trmnfxi  or: 
some  other  form  of  wind  instrument  may  be  usetl  to  incite  the  pattent  J 
to  expiratory  efforts,  for  it  is  by  e.xpiratory  pressure  that  the  inflation 
of  the  collapsed  lung  Is  brought  about. 

'Many  cases  heal  in  three  weeks,  but  the  majority  lake  hmper,  two  i 
months  being  a  not  uncommon  time  limit  When  the  cavity  thM*s  ntjla 
close  this  is  due  to  inability  of  the  lung  to  expand,  and  for  this  som4^ 
definite  cause  can  generally  be  found.  In  some  the  t^mdititMi  K 
remaineti  too  long  l»?fore  an  o|)eration  was  perfonne*!,  and  the  lu 
is  permanently  l>ound  down  by  adhesioas,  by  iibnius  change,  <ir 
layers  of  organized  fibrin  enclosing  its  surface;  in  i>thers  there  i 
chronic  tubereulosii^  which  ^"ill  not  jx'rmit  the  full  expansion  of 
lung. 

When  the  lung  will  not  expand  the  chest  wall  must  be  made  to 
in,   and    to   aiil   thLs   various   operations   have    Ijeen   devi^etl,   noi^- 
Estlander's.  in  which  pirtinns  nf  several  ribs  are  removed;  or  Sh 
in  which  parts  of  the  pleura  and  intercostal  mascles  are  alsn  cut  a 
to  contract  the  side  still  further.     In  some  cases  also  the  thick 
of  organized  fibrin  have  ln'-en  strippe<l    from  the  surfact^  of  the 
monary  pleura,  thus  alhjwing  the  enclosed  lung  to  expami  fm-ly. 
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PHET7U0TH0RAZ. 

This  is  a  rare  disease  in  childhood,  since  phthisis,  which  forms  the 
common  cause  in  the  aduh,  is  of  uncommon  occurrence  in  children. 
The  majority  of  cases  in  children  appear,  nevertheless,  to  be  tuberculous 
in  origin,  other  causes  being  pulmonary  gangrene,  infarction,  emphysema, 
sometimes  in  association  with  whooping-cough,  foreign  bo<lies  in  the 
bronchi,  fractured  ribs,  empyema,  and  bronchiectasis.  Cnopf  describes 
three  cases  occurring  during  the  course  of  diphtheria  with  laryngeal 
stenosis,  and  in  some  of  these  emphysema  of  the  mediastinum  and 
subcutaneous  tissues  also  occurred.  A  case  due  to  tearing  of  the  lung 
by  an  adhesion  during  coughing  has  also  been  recorded. 

Symptomatology. — In  such  cases  as  occur  suddenly  there  are  shock, 
great  prostration,  dyspnea,  chest  pain,  and  weak,  rapid  pulse.  Wlien  of 
gradual  onset  the  dyspnea  and  pain  will  be  less  severe.  Vocal  fremitus 
is  absent  over  the  pneumothorax,  but  may  be  normal  or  increased  over 
the  compressed  lung.  There  is  a  tympanitic  note  over  the  air  cavity, 
but  if  the  pleura  is  very  tense  this  will  be  less  marked,  or  even  simu- 
late dulness.  Voice  sounds  are  distant;  over  the  compressed  region 
there  is  an  amphoric  or  tubular  character  to  the  respiration.  Coins 
that  are  placed  over  the  tympanic  area  cause  a  distinct  metallic  sound 
'vhen  tapped  together. 

The  heart  and  liver  may  be  displaced. 

When  there  is  fluid  as  well  as  air  in  the  pleural  sac  the  metallic 
tinkling  and  slushing  must  be  differentiated  from  fluid  in  the  stomach. 

Treatment. — The  treatment  is  essentially  that  of  pleurisy,  with  effu- 
sion.   Strapping  and  compression  of  the  chest  may  give  some  relief. 
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ABSCESS   OF  THE  LUNG. 

LuNO  Abscesses  are  not  uncommonly  seen  on  the  autopisy  tabic  as 
small  multiple  ft^i  in  the  niiilsl  of  jinntnionii-  (■onsirliilnlioti,  but  ilh  a 
rlinjeul  ctMulitiun  the  disease  is  rare.  It  (KTiirs  in  y*>unj;  ami  weakly 
rhtldren,  usually  iL^  the  oiitoome  of  a  croupous  jjneumtfuia,  but  ftoroe- 
tinios  nf  a  hroiieimjmetnnonia, 

Symptomatology. — The  symptoms  <levelop  themselves  j^raiJualty  out 
of  those  of  the  primary  iHsejise.    Thus,  an  iittaek  »if  pneumonia  pi]r>un; 
its  ordinarj'  eourse  ami  the  crisis  ix-ciirs  as  asuiil.  btit  (he  temjjeratunr 
rises  again  and  heeoines  hectic.     The   brunchial  breathing;,   [K'rhapM, 
disappears   over   the  pneimionie   area,   but   the   dnhieKi   ri'inaiits    an 
U'coint^s  more  marked,  so  that  a  liwnlatcil  empyema  is  usually  siispecii 
The  chilil  h>so?i  weight  and  Ci>lor,  sweats  profusely  in  most  ea*ies, 
appears  seriously  ill.  The  le nijMTature  generally  shows  wide  Fhtrtu 
risinji;  high  at  night  and  falling  to  normal  or  subnormal  in  tlic  mf»rRS 
and,  on  examinini;  the  blood,  a  leuktKytosis  Is  disceivereil,  fx-rhaps 
hiph  as  40,0*M)  or  :>0,00t)  (x^r  enbie  milliiuetr^. 

Physical  Signs. — The  sipns  closely  simulate  those  of  locnlated  empvi 
namely,  ilulness,  with  marked  increase  of  resistance,  and  fix-ble  bm 
sounds,  often  bronchial  in  quality,  but,  in  afhiition,  ntarsi-  rflks 
friction  sounds!   are  jjenerally  audible.     The  absct*ss  develops   in  t 
site  of  the  orlj^inal  pneumonia,  ami  hence  nvay  l»e  fouial  either  in 
ii]>|>er  or  in  the  hm'cr  lolx'  of  the  hin^. 

Dugnosia.^In  the  early  stages  the  condition  appears  to  l>e  nolhi 
more  than  tmrejiott^f'd  pnenmnttta,  but  sotm  the  e*>ntinue<!  fever,  wastii 
anil  Jincmia.  and  the  generally  nnsatisfiutory  progress  pnant  to  soTi 
thing  further,  the  higher  leukm-ytosis  Iwiiig  the  most  im]N>rtant  i 
in  the  dilTerential  diagnosis. 

When  piLs  has  collected  an  cmptfcma  Ls  nearly  always  din^<»ird 
an  operation  for  that  disease  may  reveal  the  true  con<lition  pi 
but  an  ab-icesa  of  the  lung  may  Jx'  draineil  under  the  iM-lief  that         ^^ 
empyema  only  is  being  dealt  with,     "^rhc  diagnosis  from  empycms^ft-      ** 
oftcu  very  difficult,  since  the  mnrketl  leukocytosis  is  einimum  to  hu-m^"^ 
Pleural  friction  riccurring  tjver  the  dull  area  is  no  guide,  since  in  CB*^*** 
of  empyema  a  friction  rub  is  often  audible,  biding  pntbahly  prodi»<"**' 
over  c<»ntigoons  .soitd  lung.     The  absen^-e  of  dispht^'cnienf  *»f  ihr  f^i**^ 
rounding  viscera  with   puhmmary  absccjw  may   lie  of  value  in  !it>Of»«* 
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cases,  but  its  occurrence  is  not  constant.  I  have  seen  the  heart  pushed 
over  by  an  abscess  of  the  left  lung  so  that  its  apex  was  close  to  the 
middle  line  of  the  chest. 

Treatment. — The  disease  runs  a  long  course,  often  of  many  months' 
duration,  and,  if  untreated,  generally  ends  in  death.  Expectoration  of 
the  pus  does  not  commonly  occur.  The  treatment  is  operative,  as  for 
abscess  elsewhere.  Pus  has  generally  been  discovered  with  the  explor- 
ing syringe,  often  with  difficulty,  and  a  rib  resection  is  undertaken  under 
the  impression  that  an  empyema  is  present.  A  healthy  pleura  being 
discovered,  if  the  surfaces  are  non-adherent,  which  is  unlikely,  the 
opening  must  be  packed  with  gauze,  or  the  lung  stitched  to  the  opening 
so  that  adhesions  shall  form  and  allow  of  further  procedure  after  a  few 
days'  interval.  Where  adhesions  already  exist  the  further  operation 
may  be  proceeded  with  at  once.  This  consists  in  again  exploring  for 
pus,  and,  when  it  is  found,  opening  the  abscess  by  boring  through  the 
lung  with  a  Pacquelin  cautery  at  <lu!l-retl  heat  or,  in  absence  of  this, 
with  a  dressing  forceps.  The  pus,  seldom  more  than  one  or  two  ounces 
in  quantity,  is  allowed  to  escape,  a  drainage  tul^e  inserted,  and  similar 
after-treatment  pursued  as  in  a  case  of  empyema.  Syringing  the  cavity 
should  be  avoided  if  possible,  as  this  proceeding  may  give  rise  to  con- 
siderable shock. 

QAKORENE  OF  THE  LTTNO. 

This  is  a  rare  condition  and,  when  it  occurs,  it  often  remains  un- 
diagnased  during  life. 

Etiology. — The  disease  arises  as  a  result  of  many  varied  processes. 
A  numl>er  of  cases  originate  in  bronchopneumonia,  especially  when 
this  complicates  typhoid  fever,  measles,  or  others  of  the  infective  fevers, 
or  when  an  "aspiration  pneumonia"  occurs,  generally  as  the  result  of 
A  tracheotomy.  Croupous  pneimionia  originates  some  cases,  and  many 
«ire  the  result  of  a  septic  embolism,  as  in  cases  of  lateral  sinus  thrombosis 
following  mastoid  disease.  Bronchiectasis  is  a  not  uncommon  cause, 
specially  when  this  is  due  to  the  presence  of  a  foreign  body  in  the 
l^ronchus,  a  septic  bronchopneumonia  usually  preceding  the  gangrenous 
process.    The  condition  is  sometimes  secondary  to  cancrum  oris. 

Pathology — .The  gangrenous  areas  are  very  commonly  multiple.   When 

complicating  pneumonia  they  may  be  large  in  size,  two  or  more  inches 

in   circumference  in  many  cases,  and  are  surrounded  by  consolidated 

tissue  showing  the  characters  of  bronchopneumonia  or  croupous  pneu- 

n^OTiia;  when  due  to  septic  embolism  they  are  generally  scattered  and 

isolated,  perhaps  the  size  of  peas  or  cherries.     They  are  dark  brown, 

KJ'^en,  or  black  in  color,  and  consist  of  soft,  shaggy  material,  of  putrid 

*><ioT,  sometimes  leaving  a  cavity  in  the  centrt^  containing  blood  clot 

**r     liquefied  debris.     The  gangrenous  areas  are  generally  found  near 

tbe   surface  of  the  lung,  and  there  may  be  some  pleurisy  over  them,  or 

^™    empyema  may  have  arisen.     Softening  thrombi  are  often  present 

^^  tlie  venous  channels  draining  the  affected  part. 
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Symptomatology. — Svmpton  s  arc  generally  obscure  and  may  give  no 
clue  to  the  nature  of  the  eondition  present.  If  ihe  eomiitioii  arises  in 
pneumonia,  the  symptoms  of  that  disease  are  prolon^<l,  the  temprr- 
flture  fluctuates,  the  cough  beeomes  paroxysmal,  there  may  l»e  t'lulU 
and  sweating,  anil  tlie  child  wastes  ami  becomes  extremely  ill.  Nonraf 
t}u»se  symptum.s  is  tliagiiostic  of  the  eunditton,  and  the,st'  alone  may 
l)e  prt*sent;  but  in  other  cjisew  a  ijangrenous  odor  of  the  breath  anM^, 
and  the  diaraeteristie  sputum,  fK'rhaps,  appears — green,  or  dark  bn>wn 
in  color,  h|(M>il-.stained.  with  a  putrid  odor»  and  showing  fragments  of 
lung  ti?wue  to  microscopic  examination.  Not  uncommonly  henioptysis 
occurs  and  may  prove  fatal,  a.s  in  a  case  occurring  at  the  Ea^^t  l^miun 
Children's  Hospital,  where  over  a  pint  of  bloo<l  was  expectorated  imm<^ 
diately  l>efort*  death.  The  fetid  breath  or  sputum  and  the  bemopty^K 
when  these  occur,  should  enable  a  diagnosis  to  Ix-  made,  in  spite  of  the 
fact  that  both  may  l>e  found  in  certain  case?  of  bronchie<-t4isU  with 
pulmonary  fibrosis.  It  is  important  to  remember  that  among  rases  of 
gangrene  in  children  a  large  proportion  show  no  fetid  mlor  of  the  bmith. 

Physical  Signs. — The  physical  signs  are  often  those  of  pneumonia, 
but  thev  may  lie  those  of  bronchitis  only  in  easfs  whcPe  scplie  ernliolj 
have  given  rise  to  multiple  ^ngrenous  areaa  too  small  to  produ<*e  signs 
of  enn.'iolidation.  When  an  abscess  has  formed  within  the  gangrenims 
area  and  the  contents  are  ex]M.^ctorated,  sigii^  iif  cavity*  auiphnrir  bn-nth- 
ing,  and  pectorilofiuy  may  sometiuRvs  be  present.  In  some  eiis4's  the 
alxscess  breaks  into  the  pleural  cavity,  giving  ri^e  to  empyema  oftm^ 
aceampanietl  by  pneumothorax,  when  the  signs  of  these  diseiLses  »il* 
be  present  to  examination.  In  such  cases,  if  the  gangrenous  area  m 
single,  the  sloiigli  may  escape  witli  the  pus  when  operation  is  jierformti 
and  a  run-  r^.'sult, 

Treatment. — ^This  consists  in  operative  measures  as  soon  as  the  nnU 
of  the  condition  is  recogniaed.     The  results  of  this  treatment  arc  v-« 
encouraging;  Scitz  reporU  lil  per  cent,  of  recoveries  among  such 
and  remarks  that  those  in  which  the  gangrene  follows  crou{K>tLs 
monia  offer  the  most  favorable  pn»gnosis.     The  stejw  of  the  of»eraK:  m^h 
rcquire^J  are  iiimilar  to  thase  mentiontMl  uniier  abscess  of  the  lung. 
the  same  time  the  child's  strength  must  l»e  sup}>orted  by  tonic  rvtm'^i  i 
and  a  liberal  diet,  accompanied  bv  alcoholic  stimidant^^,  and  thr  T*7t 
odor  controlled   by  the  use  of  inlialations  of  eucalyptll:**  creosote, 
others  of  the  vohitile  antiseptics. 


BRONCHIECTASIS  AND  PULMONAET  FIBROSIS. 


BronchiectasLs  is  so  intimately  asswiutnl  with  FibnisLs  of  ihc  Iruiig 
in  chihlren  that  it  is  convenient  to  consider  it  in  connection  with  that 
dbease  rnthcr  than  with  Iinmchitis,  where  its  more  nuluml  plutx*  woukl 
seem  (o  W\  Fibrosis  is  always  accompanied  by  IironchiecULHl"*.  and 
bponchicctiuiis  dfU'ii  gives  rise  (o  Illinois,  its  [jresencv  in  nearly  all  i-hacs 
lieing  accc)m]janicd  by  some  induration  of  the  surrounding  lung  iBsuf; 
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«l  the  same  time  when  this  Hbrasis  is  small  in  umyuul  tlio  bixmchioctasia 
stands  by  itself  as  a  clinical  entity^  and  as  such  demands  separate 

TIptuKl. 

"fconchiectasia.— Bronchiectasis  may  be  cither  temporary  or  pervmneni 
in  <'[iaractiT.    .Some  amount  of  dilatation  (K-ciirH  during;  the  course  of  a 
pn»longcil  bronchopneumonia  or  brondiiliii  aiul  nmy  lar^-ly  or  entirely 
disappear.    The  amount  of  recovery  depends  upon  the  duration  of  the 
iftttaek  an<l  the  depth   of    the  inftnmmatory  process;    when  these  are 
tiisiHcrable  some  permanent  enlargement  of  the  liil>cs  Ls  left. 
The  (hlatation  Is  either  cyUndrical,  fusiform,  or  sacculated,  the  last 
bcin^  generally  secondary'  to  fibrosis  of  the  lung- 
Etiology. — The   dLseiiae   usually   dates   from   an   attack  of   bmncho- 
ineunionia  or  bronchitis,  very  commonly  in  association  with  whoopinjif- 
jph  or  measles,  and  generally  affects  lK>th  lungs,  though  it  is  nearly 
aluays  Qiost  marked  on  one  side.    In  rare  cases  the  condition  Ls  said 
to  Ije  con^iiital. 

I  "^ITie  pathogeny  of  the  disease  has  been  the  subject  of  much  contro- 
Versy^  but  two  causes  seem  to  l>e  at  work  in  most  eases.  The  most 
important  of  these  is  a  softening  of  the  hronfkial  u^Il  due  to  inflammatory 
cKangiEs.  This  Is  well  ilhistrated  by  certain  rare  cases  where  dilatation 
of  the  smallest  lubes  throughout  the  lutig— acute  bronchiolectasls — has 
x'urred.  In  these  the  microscope  reveals  a  peribronchitis  associated 
I  some  cases,  Ijut  not  in  all,  with  bmnchopnenmonia.  The  other  cause 
is  xtrain  from  inereai^erl  pressure  due  to  cough,  especially  in  the  violent 
puruxysmal  attacks  associated  with  pertussis. 

Syntptomatology. — After  a  prolonged  attack  of  bronchopneumonia  or 
t>rnnrhitts.  especially  when  associated  with  pertussis^  the  cough  persists 
and  the  child  Ls  found  to  bring  up  a  consi<lcral>Ie  quantity  of  sputum 
*liiily.  It  may  be  expectorated  with  cough,  but  often  large  quantities 
*rt  expelled   by  vomiting*  especially  in  young  children.     Attacks  of 

»«^upliin^  generally  occur  at  long  intervals  anil  are  violent  and  par- 
ox_\'snml.    'Hip  sputum  is  usually  green  pus  and  sometimes  has  a  stale 
''wlor;!!  may,  in  rare  cases,  become  offensive,  but  (his  more  often  occurs 
^h-K  the  (-onflitjon  Is  associated  with  fibrosis  of  the  hmg.    1'he  cough 
'"sy  persist  all  the  year  round,  the  amount  of  expectoration  being  greater 
^    fit  times,  especially  in  the  winter;  in  other  cu^es  the  secretion  stops  for 
H    3  *!uie  in  the  summer  Tuoiilhs  ar  is  brought  up  only  onee  daily,  generally 
~     ^n  rising  in  tlie  morning.     The  general  health  niiiy  Ite  tittle  affe<-ted, 
^ifi,  though  the  chihlren  often  waste  during  the  winter  rnontlis,  they 
P'litrally  grow  fat  under  treatment,  or  in  the  favorable  periods  of  the 
I         y'^ar, 

^ysical  Sigm. — The  signs,  when  any  arc  present,  are  those  of  bron- 

^ilU,  with,  in  adtlition,  the  element  added  by  the  bronchial  dilatation. 
'f^  must  nf  the  cases  without  fibrosis  no  definite  signs  of  cavity  are 
'Otind.  hut  the  rfiles  are  large,  moist  and  bubbling,  and  at  certain  parts 
°tthcpliest,  es(>e<*jally  at  the  bases  behind  and  in  the  axilhe,  may  have 

k'  fcsonunt  quality  accompanietl  by  harsh  or  e\'en  bronchial  breath 
^unds.    At  time^  the  Hiies  have  a  dry,  rusthng  quality,  not  unlike  fine 


frictiniu  The  vix-al  rcsonatirc  is  often  imullrnNl,  Imt  tlu'm^  niaiT 
bniiiu'hophony  at  soriH-  FiivtmiljlL-  s|j<>t.  In  ihf  warm  moniks  uf  llif 
year  the  inuct-Uis  moinbnine  of  tho  tliluted  tulies  stvrftes  bul  lillU-,  nmJ 
the  signs  nearly  or  ([iiite  disappear,  a  few  dry  rhoin-hi  prrhnjiN  J>cirj|5 
heard  over  the  chtst. 

DiftgnoHifl. — The  diagmisi.s  from  bnmehitis  \s  mTirniUy  ileternunw] 
by  tlie  uimtunt  of  expeetoration  and  by  the  rhiiraflrr  tjf  the  niles — 
their  large,  bubbling  miture,  and  the  re-sonatit  <|Uuii(y  h'nl  to  them  Ijt 
the  ea\'ity  in  whieh  they  an.'  furraed.  In  brrini'hieet!Lsi.s.  too,  ihi*  M|*n-^ 
are  man',  localized  and  }|;eiierally  more  nmrked  un  <»r  even  eurdintil  to 
one  side  of   the  ijiest. 

In  any  case  of  marketl  Ijmnduectasls,  if  one-skle*!,  whether  with  tit 
without  definite  fibrosis,  the  posjjihility  of  foreign  IxMly  us  a  eaa-^e  niitit 
rtot  \yv  itverlooked. 

Prognflsis. — The  complir.afionf  and  jrratpton,^  are  lar^'ly  Ouwe  tu  l»e 
dealt  with  under  the  heading  of  puiinnnarj'  fihr^wi.s,  saw  thai  in  thr 
absence  of  fibrasis  the  dilatation  of  tiie  tube.s  is  .seldom  .so  marketl  and 
their  contents  are  more  easily  cxpellal.  As  a  result  of  tlii.s  the  expec 
tonition  more  rarely  becomes  putrid,  and  thereby  u  souR-e  of  ill-hcaltl 
and  of  fjreat  dan)^r  Is  avoided. 

Treatmeat. — The  ^neral  health  must  Ik*  attende<l  In  on  similar  line 
to  those  about  to  be  described  under  pulmonary  fibrosis.    Fnr  ihr  Utn 
conditions  the  emptyiuK  of  the  cavities  and  the  relief  of  the  felor»  i^ 
present,  are  the  most  important   tonsidiTations.      For  thr  fuprnu-r  iUil^k. 
effect  of  |>osture  may  be  taken  into  aceount  with  i^H'hI  advanlim;!'.     !t^ 
han^'inR  the  head  and  chest  over  the  ed^  of  n  ImmI  the  eavilii-?.  empt^  , 
by  gravity  int<»  the  more  healthy  tubes  alwve,  violent  eouRh  is  induct 
and  ^*rtt  fjnantitie,s  of  phlegm   niny  thereby  l»e  ex[*eet«rat«l.     Thi 
practice  .'^h1>rdd  Ik- em[)loyeil  at  n'^^nlar  intenh'id.s  to  drain  ihr  pn- 
two  or  thr**e  tinies  daily  being  sufficient  in  many  crises,     In  «.i. 
to  this  an  occasional  emetic  is  of  scrviw  for  the  samr  piiqitise,  and  t= 
times  when  the  spixtuEn   is  very  fn'c  a  stimnhmt  f\|iiHtLiranl  may  I 
given^  aiich  as  the  foUowinj^,  to  a  child  of  three  or  four  year*,  at  fuu 
hourly  intervals: 

^^Ammmili  cftrbonuli O.0S|m.      (irj), 

TlnctnTOMUhi? O.T2e.r.        tniyt. 

Syraful  toluULiU .    l^ee.       ItflXXI. 

nifluj  wuegB 4  W  c.c.       iSi\ 

Aqll:i>    ,  ,         ,  .  .  ^  .  .     if,».»a.     )<I.IU  c.c  ( JlJ).— It 


If  the  exp*'Ct*»ration  become  foul,  attempts  mu.sl  Iw  nnific  to  |rtir 
it  by  the  itilialaliori  of  V4>huik'  antiseplies.  sui-h  us  en-osole,  llfyii»« 
euealyptol,  etc.     They  may  Ik-  inlialeil  undiluted  from  the  surfacr 
hot  water,  or  from  a  respirator  in  the  stren^h  of  4.1)  to  S.O  c.c.  (I 
fir*)  to  30  e.c.  (an  ouncej  of  spirits  of  chloroform,  or  eiirlndie  acid  in 
Ik>  n.Hcd  as  a  spray  in  2  to  4  per  cent.  solntitKi  by  ineurL^  of  an  atomix 
The  air  of  the  livin^-nxtm.s  may  alsu  \k'  kept  sweet  with  a  spray  of  *^ 
of  these  volatile  oils  <iissolvpd  in  rtMiificcI  spirit  H  in  fi). 

More  efficient  is  the  method  for  creosote  inhalation  intpoducrd      ■ 


^ 


BRONCHIECTASIS  AND  PULMOSAIiV   FIHHOSIS 


671 


T.  :\ri»ol(l  Chaplin.  The  creosote  is  vapoHzt'il  in  a  small  room  and 
thf  patient  endures  the  vapor  for  increasing  periods  daily,  from  one- 
Huartrr  hour  at  the  Ix'ginninjj  up  to  one  hour  at  a  sitting.  The  nostrils 
aa*  plu^tl  with  cotton-wool,  anri  the  cye.s  proteeteil  with  wateh  glasses 
trsuiwi  iti  sticking  planter.  The  effect  of  the  strong  vapor  is  to  cause 
effclive  toughing  so  that  large  quantities  of  foul  sputum  are  expec- 
toretttl^  and,  in  addition,  disinfection  of  the  emptied  cavities  takes 
|)bce. 

K^itemal  draini^  of  bronchi eetn tie  cavities  has  been   performed, 
lOccaionally  with  success,  but  more  often  with  failure.    Its  employment 


Fir..  142 


.^^^^iQttiof  lanffin  Bgirt  or  fburand  a  hniT  rear* ;  shaded  aren  rapirGsenta  the  CDiltncte>1  lef!  Uing; 
r*  ^TpertmptUoi  rigbt  lung  zrcmea  the  mldiUe  Uuo  by  oafl  inch ;  the  poslUan  of  Cbe  heart's  apex 

^  mainly  suitable  to  those  rare  vi\sv^  where  a  single  large  cavity  forms 
^*-'|jitlk  of  thi'  lrf>u!)h';  a.s  a  rule,  tlu'  ihhitution  is  wid^'spread. 

Poljnonary  Fibrosis. — Fibrasi-s  of  the  lung  of  slight  grade  is  hy  no 
'^^^aan  urieonimon  in  eln'Mren,  but  is  often  overlooked.  Many  of  these 
'^hj^lcf  rfLses  arc  the  nvsult  nf  a  former  whooping-cough  aiul  IHong, 
P^^haps,  rather  to  lironchiectasis  than  to  fibrosis,  since  the  dilatation 
^  (iip  bmnchi  is  the  important  lesion.  The  more  marked  examples  of 
Pulmonary  fibrosis  generally  own  a  different  etiology,  and  present  a 
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a  very  tjpif nl  t-link-al  picture  which  U  not  uncommonly  tnistAkrn  for 
puhnonary  tuberculoHis. 

FiKrasis  as  a  process  of  repair  is  a  tx»mmoij  aci'ompaniinenl  of  many 
putinoiiiiry  ie,sion.s;  it  Is  only  wht-n  it  occurs  on  a  wiiit'  f*calo  that  its 
prpsence  is  rcco^iiixablc  during  life,  and^  lliou^h  it  docs  not  i,*oiistil(i(i? 
a  disease  in  itself,  the  train  of  .syinpttmLs  and  signs  brau|^ht  ultout  by 
its  prt?sence  form  a  very  definite  clinical  picture,  and  m&kv  it  desirable 
to  group  nijiny  cawes  of  different  etiolo^  under  this  one  hcwJirig. 

Etiolo^. — 'Fhe  following  tattle  prepared  frtini  32  of  my  cases,  in  which 
a  clear  history  could  l>e  obtained,  shows  roughly  the  comxuon  ante- 
cedents of  putmonary  fibrosis. 

BronabopiieiimoalK,  kIhuo     , .       .       .    C 

"  with  whooplns  coajEh & 

*■  wltli  mcfljtifn S 

—  It 
Luibar  pn[<uino]iLB     *.* 4 

BnmchlUx,  Alnne    ,.,.., ,   & 

*"  wHh  wbDoptng-coilKb        ........    ft 

*•  withmphtberi* Z 

"  with  iDHeAxles  and  wboopiu^'Oougb         .....    S 

—  \2 
CoQgcollAl  alclecta*b S 

Xndueaceof  Cbeinrccllre  rercnamonf  tbesecamB: 

ViTioojrfijg-ttiiJBh.  wltb  ijro(H'bot>rieuiu(iiil»      ......    6 

wkb  branchiUi B 

■^  vrUh  meulo. S 

—  19 
JCeHin,  Miib  brotLdLopmeuiDonlii I 

"'       with  whoopiD^^twiigb    .........    S 

^~      o 

DlpbtbarU a 

17 

It  is  dear  that  the  majority  of  eases  originate  in  bronchopnetimn^*""'* 
and  l>ronchitis,  and  that  especially  when  the.<te  are  cornplicalion.-* 
whoop in^-cauj^h  or  nieaiiles.  When  hroncko pneumonia  Ls  the  starC: 
point  Ihe  attuck  drags  on  to  great  length,  the  sipis  never  quite  H- 
and  when  health  returns  a  certain  amount  of  fibroid  chanf^  lh  lef"^ 
the  lun^.  Often,  after  an  internal  of  j^wkI  liealth,  another  ullac^f- 
pneumonia  ensues  and  the  lung  is  still  further  cripple*l.  These  ac-"' 
attacks  may  arise  at  intervals.  In  the  early  stages,  could  we  ins§: 
the  Iuiije;,  we  should  find  a  dilated  bronchial  tree  with  thickcneti  w»»  "  '■'*• 
such  as  we  find  after  any  protracteil  bronchopneiitnonia,  and»  aA  *  "' 
attacks  prm-ced,  inflammation  lending  to  fibrosis  spreads  fnmi  lt^«^*^ 
tiilH's  into  the  hinp,  the  process  hein^  probably  uide^l  by  fibrnsinjf  a**"*"** 
of  iinrcs<»lve*I  consolidation  and  of  collapse.  When  the  fibrosis  1"^ 
become  considerable  sacculjir  cavitation  of  the  smaller  Imaichi  appe 
\\Tier(*  hhar  prtpuirtimia  originates  the  condition,  one  lunj;  onlv  " 
affected,  Kenerafly  part  nf  a  hinic,  and  the  prtjoeas  may  l*e  liiniterl  *'/ 
<|njte  a  .sharp  line  of  demarcation.  Ixibar  pneumonia  Ls  douhcl^^" 
responsible  for  most  of  the  apical  cases. 

In  cases  arising  in  bnmchxtts  I  hiive  ol>9er\ed  that  the  riphl  mi<i"'^ 
lobe  is  very  commonly  affected,  and,  seeing  the  comparative  fre<(U««»*7 
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tvith  which  collapse  occurs  m  thia  part  of  the  lung  in  hront-hitis,  I  am 
[dispo-setl  to  attribute  (he  fibrosis  in  rnariy  of  these  cases  to  sucli  colhipse. 
Next  come  cases  which  originate  in  earUest  infancy  and  are  probably 
[due  lo  congenital  atdc^'iash  of  a  portion  of  lung.  The  symptonia  may 
not  appear  till  some  six  months  later,  La^stly,  an  untreated  pleurisi/ 
occasionally  leatts  to  fibrasis  of  the  lung,  but  less  often,  I  think,  than  is 
generally  held.    When  this  occurs  it  i.-*  in  those  cases  vvliere  thick  layers 

■of  tibiin  have  been  left  to  become  organized  in  the  pleural  cavity. 
Pulmonary  fibrosis  is  found  at  all  a^s  throughout  childhoofi,  but 
its  origin  is  most  commonly  traced  to  t!ie  eitrly  years  of  life.    Tlie  fol- 
lowing table  .shows  the  age  incideuce  among  38  cased  coming  under 
^Bmy  own  observation : 

^H  Below  iMse  ot  3  yam ,2  c»et, 

^^^^  a  to    ft    *" 5    ** 

^^^^L  5   to    10      "      ,  

^^^^1  10   tu    )■')'-      .  13      " 

^^^^H  3      " 

r 

^     Of  the  2  caseji  occurring  below  the  age  of  three  years,  in  one^  Aged 
one  year  and  ten  months,  the  disease  w^s  verified  by  autopsy. 

P»tholo^. — On  opening  the  chest  the  lung,  if  affected  as  a  whole, 
Bis  fouml  lying  far  back  in  the  chest;  the  meilia-^tinum  and  heart  are 
^drawn  over  to  fill  the  vacant  space,  and  with  them  the  opposite  lungj 
which  is  voluminous.  When  only  part  of  a  lung  is  affected  these  changea 
are,  of  courscj  much  less  marked.  The  lutig  or  its  affected  part  is,  as 
a  rule,  closely  adherent  to  the  chest  wall,  though  the  pleura  may  l>e 
a  little  thickened  except  in  rare  cases  where  the  process  is  pleural  in 
origin.  When  the  process  is  advanced  the  lung  tissue  is  firm,  toughi 
and  elastic  to  cut;  dark,  slate-color,  or  pinkish  gray  on  section,  and 
totally  airless.  Through  it  run  the  dilated  larger  tubes;  the  smaller 
tubes  form  saccular  cavities  throughout  its  substance  and  these  often 
contain  foul  pus.  Their  walls  are  red,  smooth,  and  glistening.  The 
fibrotic  area  may  be  sharply  circumscribed,  or  the  remainder  of  the 
lung  may  show  a  less  advanced  change,  namely,  some  incrcjise  of 
hbrous  tissue  and  moilei'ate  dilatation  of  the  bronchi,  their  walls  being 

•thickened  and  showinjj  as  white  lines  through  the  section.  In  cases  which 
are  primarily  and  perhaps  principally  hronchiectatic,  the  tubes  are 
thickened  and  much  dilated  in  the  tower  lobes  and  root  of  the  lungs, 
but  jiome  fibrous  change  is  generally  to  be  ol>Merve<l  arttund  them. 

The  lymph  nwles  connectcit  with  the  lung  are  enlarged  and  generally 
show  on  section  much  pigmentation,  but  little  or  no  fibrosis;  they  are 
often  (|nite  soft  and  pulpy. 

Bistolosy. — The  process  by  which  a  pneumonic  area  J>ecome,s  con- 
verted into  fibrous  tissue  is  double.  There  is  an  invasion  of  the  alveolar 
walls  by  connective-tissue  cells,  and  also  a  replacement  of  the  alveolar 

I  exudation  by  spindle-shaped  cells  with  obliteration  of  the  lumen.  The 
Bame  process  occurs  where  bronehiecta-^is  is  the  starting  point,  fibrous 
tissue  replacing  the  inflammatory  area  around  the  dilated  tube  and 
I  43 
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sprcafling  with  each  exacerbation  farther  into  the  lung.  ^Vhcii  tlrc 
condition  h  mmplcte,  the  lung  pri'^cnts  to  microscopic  cxauiinution 
strands  of  fibrous  tissue,  young  or  old,  but  iiiaatly  ccllulur  iinti  nuHi** 
ated,  winding  in  various  direclions,  and  enclosing  numcnmH  hU»oil 
spacers.  Diluted  bmiuluHl  tubes  are  seen  here  and  there,  r*oli»e  of  iJjeni 
showing  a  round-cellet]  inHltraiion  of  their  walls.  Little  i>r  do  heallliy 
lung  tissue  may  be  visible. 

Symptomatology. — The  onset  of  the  symptoms  varies  witli  the  caw>c. 
When  this  is  bronchitis  the  prf>ce,s.s  is  of  slow  devel<»pment  and  ib  »Uig<r5 
illHlt'fiiu'd,  llie  lung  ehunges  ineretLsin^  with  each  acute  catarrh.  In 
cases  lK>ginnitig  with  broiichopii^utnonia  there  is  ustmFly  a  frank  attack 
of  ihi.s  disease,  an*]  occasionally  it  apj>earH  to  re^iolve  nnrtnally.  litU  gen- 
erally resolution  Ls  ddayetl  iind  some  sign.s,  a  little  impairment,  ajnl 
some  rales  are  left.  A  few  months  later  the  einlil  niay  again  Ix*  sci«il 
with  pneumonia,  which  settles  in  the  same  parts  of  die  lung  ha  were- 
invulvtHt  during  the  Hrst  attaek.  The  illness  is  jirtjiraetetl  over  rwi>  4ir 
more  months;  the  ehild  remains  somewhat  weakly  or  regains  his  normal 
health,  liut  is  left  with  permanent  lung  signs.  Fnrther  aente  attarkx 
may  su|>ervene  and  in  young  children  the  conditions  tend  to  get  wi»nw 
and  worsf,  the  child  .sometimes  dying  in  one  of  the  aente  attacks  or 
from  some  compheation  to  l>e  descril>ed  later.  In  oiIht  <7ls»'s,  «ij»e- 
cially  when  later  ehildhfKxl  Ls  reached,  he  may  regain  liis  vitality  luid 
grow  np  with  a  lung  or  part  of  a  lung  rontraeted,  hut  wilh  fair  general 
health.  When  lobar  pneumonia  In  the  starting  point  of  thv  disi-nse  a 
somewhat  sitnilar  picture  of  repeateil  attaeLs  may  U'  pn»*hiee<l,  or  the 
fibmsts  may  originate  in  a  single  unresolved  consolidation. 

The  symptoms  when  the  disease  Is  established  may  U'  rlividnl  up» 
for  convenience,  into  those  chftracteri?;ing  the  acute  attacks  which  wi 
commonly  (jceur  anil  those  persisting  during  the  quicsi'ene  intrniil 

Arutr  ulturkff  an-  sometimes  attributable  to  a  definite  jincuniifiiia: 
sometimes  they  represent  only  an  aente  br^mehitis  of  the  ililated  tulir*. 

In  the  first  cji^^e  they  are  ushereil  in  with  fever  an<l  often  with  cfiillineHs. 
The  eougli  becomes  hard  ami  ilry,  the  bK'athing  rapid  anil  ilistressrd. 
and  therL*  is  |rt»uerally  pain  in  die  affectiti  side,  wliicK  is  wnrsc  on  cough- 
ing. Meaduche  is  complained  of  if  the  ehild  is  iild  enough  to  indicatr 
it,  and  the  bowels  wrc  generally  costive.  Vomiting  nmy  iKTur  at  the  oitset. 
or  later  h  associateil  with  the  expt^ct oration  of  phlegm.  Streiiks  ol 
blorkl  may  ap|>ear.  or  even  a  definite  heniejptysis  occur.  The  sputum. 
whi<*li  fias  |H'rhaps  never  <{uile  ccasctl  in  the  intervid,  ntiw  Inttrntn 
excessive  in  f]uantity  and  may  be  of  stale  odor,  ur  s<imctinH*s  offen- 
sive. Its  c\|M'c(oration  is  pri'i*(Nicr|  by  attacks  of  violent,  often  sjHts- 
nufdlc,  congh  at  the  end  of  which  the  sputum  is  thrown  np,  Komrtimn* 
times  with  vomiting. 

The  chilrl  presents  to  oUsen-'ation  the  appearar>ce  of  a  eitse  of  pneu- 
monia.   The  face  is  fhisfied,  'he  breathing  rapid  and  disfn'TisfuL  and  he 
sits  up  in   bed  with  an   anxious  expression,  an  expiratory  gniiit,  *nd 
working  atie  nasi.    The  lips;  are  generally  .somewhat  evaiic»sed,  anri  the 
jfliole  face  may  present  a  dusky  hue.   The  temperature  is  ruiMxt, 


^ 
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to  101°  F.  or  iiiort',  tht.'  skin  is  moist  or  fven  profasfly  sweating,  and 
ihe  pulse  rapi(].  TLitii  condition  reprcsentat  imltt'd,  a  pneumonia  in  the 
alread}'  akcRMi  lung  ti.ssut?  anil  possibly  in  the  parts  around. 

if  the  t'hikj  comes  under  observation  for  the  iirst  time  there  may  be 
littk*  to  augj^'st  iUiy  other  conditkm  thun  a  simple  pneumotiia,  and  the 
permanent  lung  disease,  upon  which  the  acute  attack  is  grafted,  may 
remain  unsuspected  until  the  latter  has  exjx^tidcd  iLself  and  only  the 
signs  of  (lie  former  conditi<m  are  left;  when,  however,  the  dLseiise  is 
advanced  certain  permanent  rcx*ord.s  are  at  once  observable,  notably  the 
chest  defonnity,  the  displacement  of  organs,  and,  [XThap,  the  chil>lx?d 
Unger-lips,  and  these  indicate  the  true  conihtiim.  Finger^c'lubbirig,  to 
be  sun',  dtx-s  not  always  occur  even  with  tuarked  fibrosis;  it  was 
present  in  Iti  among  ',iH  of   my  own  cases. 

In  other  instances,  es|jecially  where  the  onset  has  l>een  insidious  from 
the  beginning,  the  acute  attack  may  be  only  a  slight  exacerbation  of 
the  existing  (H>ndition,  due  to  acute  broncliitis  with  congestion  of  the 
iiiirrounding  lung  tissue.  The  symptoms  are  less  nrgent;  there  may  be 
little  dyspnea,  no  real  ^ILstress  or  cyanosis,  the  ahe  nasi  remain  inactive, 
and  the  temperature  is  but  little  raised.  The  cougli  is  the  most  trouble- 
some symptom,  and  the  ex|)ectoration,  formerly  small  in  quantity,  Is 
rtuK  brought  up  in  abnmlance. 

in  advanced  eases  of  fibrosis,  espetMally  in  older  children,  a  quite 

</iflVrent  train  of  symptoms  may  bring  the  child  under  medical  care, 

naJTiely,  those  of  cardiac   incompetence.     The  child   may   then   show 

-nitfi-rked cyanosis,  with  icteric  conjunctiva, and  dyspnea,  [jcrhaps  anifKtut- 

in/^    to  orthnpnea.    Nausea  and,  perhaps,  vomiting  are  present,  and  there 

tn^^"  be  some  edema  of  the  extremities ;  in  short,  the  case  presents  all  the 

•^Js^«*^ptotns  of  progressive  failure  of  the  right  heart.    On  examining  the 

<^H^»^(  the  canliac  didness  is  found  to  be  greatly  increased,  especially  to 

*'*^      right  of  the  sternum;  at  the  ajx-x  the   Hrst  sound  is  toneless  and 

?'*^'o«:>mpanied  by  a  systolic  murmur,  ami  the  }ieart*s  action  is  rapid  and 

/'^'■^^^ular.    In  such  a  ciuse  seen  for  the  first  time  the  lung  condition  may 

^*^     «3verlooked,  and  mitral  regurgitation  due  to  organic  legion  will  prob- 

*^*  Ix^  susjiectecL 

-*  m  the  acute  pneumonic  attacks  first  mentionetl  the  following  signs 

^"^^     discoverable  in  an  advanced  case. 

P        ^^hyaicAl  Signa,     Jnapfdwn.- — On  cxaniining  the  chest,  movement   is 

-        *-*  »nd  to  be  imperfect  on  one  side»  generally  at  the  base.    If  the  condition 

^     'Vv'idesprejul,  the  whctle  si<le  may  ap|>ear  shrunken,  the  shoulder  and 

*J^j>|e  loweri'd,  the  rii>s  chjser  together  than  usuid,  and  the  spine  curved. 

t      **^l"i  the  concavity  towanl  the  affected  side;  sucli  marked  deformity  is, 

^■-■•"^^'ever,  uncommon.     When  the  left  side  is  affecletl   visible  car*liac 

L   ^**-^*ation  may  be  observed  in  several  spaces,  owing  to  luieoveringof  the 

^"■^rfs  surface,  and  this  may  exteni!  out  into  the  axilla  from  displace- 

^'^^^rtl  of  the  heart. 

-f^  at  pat  ion,- — On  palpation  the  limitation  of  movement  is  more  aecu- 
^^*^^ly  estimated.    The  heart's  apex  beat  is  found  (iisplaeed  toward  the 
**^v^iiken  hmg,  and  the  whole  mediastinum  drawn  over.    If  the  upper 
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part  of  llie  lung  only  Ls  disea-scd,  the  hcurl's  api*x  is  tiltnl  npwanl; 
(il)ierwise  this  organ  moves  over  as  a  whole  with  the  methiusiinuin,  iU 
axis  remaining  unchanged.  There  Is,  however,  in  markeij  c«iws. 
generally  some  (hiatal ion  of  the  right  auriele,  and  from  ihls  r-ause  ihe 
apex  tend.s  to  tilt  .^unR'what  upwani  to  the  left.  The  vtieal  vibrnlion. 
where  this  Ls  ohtainable,  eorresponds  roughly  with  the  voeal  resonance 
to  be  mentioned  presently,  hut  is  more  often  diminLshed  or  «l*tenl. 

Percussion. — Following  the  mediastinum  the  opposite  lung  pasM^ 
oxer  to  tiie  affected  sule,  ami  its  resonance  may  l>e  found  by  percussion 
one-half  or  even  one  iueh  beyond  the  sternal  niai^in.  'I'he  Hbroid  lung 
gives  a  flat,  wooden,  high  note  to  percus-sion  with  a  noticeable  tnereiise 
of  resistance,  which  often  simulates  that  of  fluid.  The  amount  of  diilnejo* 
depends,  of  eourae,  on  the  amount  of  fibrosis,  hut  it  is  u.simlly  inrrease<J 
during  ihe  acute  attacks.  The  percussion  note  in  otiier  parts  (»f  the  same 
lung,  or  on  the  opposite  side,  may  Ix*  somewhat  hyperrcsonant. 

AuiscidMion, — The  character  of  the  hreath  sounds  over  the  affectwi 
area  depemis  on  the  amount  of  movement  in  the  lung,  tlie  sixt*  and 
nearneas  of  the  bronchieetatic  cavities,  and  also  whether  these  are 
empty  or  filled  with  secretion.  The  air  entry  may  l>e  feeble  or  good, 
hut  during  (he  acute  attack  the  quality  of  the  breath  sounds  is  alw«ya 
bronchial  and  sometimes  amphoric.  These  signs  may  Im*  suppressed! 
tcmptirarily  through  bltK'king  of  the  tuljea  with  secretion,  but  a  good 
cough  will  re-establish  them.  The  adrled  sounds  are  generally  bubhling, 
metallic^  rosoniint  rAlcs,  but  sometimes  the  nllcs  have  a  dry,  ru.stling 
quality,  not  unlike  tine  friction. 

The  vocal  resonance  Is  increased,  normal,  or  diminished.  arconJing 
to  the  condition  present.  Wlien  the  lower  lolx-s  an*  affe<*ted  il  is  t>f(rn 
diminished  at  the  base,  and  may  Iw  na-^al  or  even  approaching  egophonic 
in  rjuality^  thus  simulating  the  condition  in  pleural  elfu-sion;  il  may  be 
absent.  Higher  up  in  the  lung  it  is  often  increase4l  and,  if  the  cavities 
are  large  and  near  the  surface,  giving  tubular  or  amphoric  breath  .soumU, 
bronchophony  or  even  pectorilo(|uy  will  be  heard.  Roughly,  it  mav  lie 
said  that  where  the  breath  sounds  are  merely  Itronchlab  and  i-Mpc^Hally 
where  di-stant  and  bronchial,  the  voeal  resonance  is  diminish<N|;  n'hcte 
the  breath  sounds  are  tubular,  or  amphoric,  the  vocal  rcimnance  » 
increasefl  or  bronchophonie. 

Thr  Quit'urrnt  PcnW.^-\Vhen  the  acute  attack  is  past  the  lung  is  Irft 
permanently  damaged,  but  in  a  state  of  quiescence,  and  the  .Hvniptoais 
depend  on  the  stage  which  the  process  has  reachcil. 

If  the  condition  is  advanced,  the  signs  are  but  Utile  different  from 
thase  pn\sent  during  (he  acute  attack.  The  dulness  may  Ije  lesa  ulisolule, 
the  tubular  or  bronchial  breathing  more  distant  and  less  marked,  the* 
vocal  resonance  may  be  diminished  still  more,  and  the  numl»rr  of  moLv 
sounds  lessenecL  In  le-ss  advanced  cases  it  is  sometimes  astonishing  how:^ 
considerably  the  signs  will  diminish  in  Ihe  quiescent  inlenal.  This  tasi 
esp*'cially  (he  case  where  the  bronchiectasis  is  the  more  ntarked  fraiure^ 
The  signs  of  dilated  tubes,  which  were  present  in  market]  degrtx'  dnri; 
the   attack  of    acute   consolidation,   may  entirely  disappear,  Jravia 
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^only  weak    hreathing  with,    perhaps,   a   little   itnpnirment   to    percus- 
sion. 

The  pxperloratioii,  also,  even  if  abundant,  may  quite  disappear  in 
the  intervals,  and  in  cases  where  the  si^ns  uf  fihroid  lung  arc  marked, 
there  may  be  no  vcoAaX  5ound.s  audible  In  ibe  quiescent  stage.  In  other 
rases,  on  llie  other  hand,  the  expectoration  continues  and  ma^'  be 
brought  up  in  large  f|iiantitios  at  long  or  short  intervals.  The  children 
do  not  wiLsle  as  in  phlhisLs,  but,  aa  a  rule,  are  fairly  well  nourished^  and 
show  a  healthy  appetite.  Thi,s  is  e.s[>ecial]y  so  in  apical  cases,  where* 
a  suspicion  of  phthisis  is  likely  to  be  entertained;  such  children  are  often 
fat  and  rosy. 

Position  of  Les^ion. — The  following  table  shows  the  position  of  the 
lesion  among  my  38  tabidated  cases: 


Elgbt  Jans,  LeR  tun^- 

Aftex        ,      .      ,      .  i  A|«x 

B«M-  ...  4  B»C- 

Wbole       ....  &  Wliulc 


It  32 

Both  luiies      ,       ,      .       .       ,    &cfl«e9. 


^1  OomplicattoM, — When  the  lower  pa,rts  of  a  lung  are  ridilled  with  large 
cavities,  surrounded  by  toiif^h,  functionless  lung  tissue  adherent  to  the 
chest  wall,  it  is  obvious  that  drainage  liy  expectoration  or  occaLsiorial 
vomiting  is  bound  to  be  very  imperfect.  The  retained  ."Accretion  tends 
to  become  foul  from  the  growth  of  numVjerlcss  .saprophytic  organisms, 
and  contains  besides,  in  many  cases,  more  tiangerous  pathogenic  germs. 
As  a  result  of  the  development  of  the  former  a  septic  absorption  is 
constantly  taking  place  and  greatly  un<termines  the  health  of  the  patient, 
and,  as  a  rc-suIt  of  the  latter,  the  patient  lives  in  constant  rjangcr  of 
infecti4»n.  Empijemn  not  nncoinmonly  occurs,  and  when  recogniKcd  may 
be  successfully  treated;  bronchopnmrnonia  is  still  more  common,  and 
death  not  infre([uent]y  occurs  in  the  attack.  In  the  cases  of  advanced 
fihrosLs  it  attacks  the  nnaffectcil  lung  tissues  and  sometimes  passes  nn 
to  multiple  aO-fccss  formation  throughout  the  lung,  and  occasionally 
gatii/rene,  Cenbroi  absvc^s  is  an  occasional  but  well-recognized  compli- 
calion  of  fibrosis  with  bronchiectasis. 

Empktf9ema  is  found  in  some  cases  of  fibrosis,  not  as  a  compensatory 
process  merely,  but  in  the  form  of  a  generaliKed  emphysema  leading 
to  the  common  deformity  of  the  chest.  Cardiac  di/tahi!iti/  may  be  again 
referred  to  as  a  complication;  it  ha*^  already  been  describe*],  under  the 
heading  of  fiytnptoms,  as  a  condition  which  occasionally  brings  the 
patient  under  observation.  General  tnhemdosia  is  a  fatal  concomitant 
in  some  cases,  but  bears  no  true  relationship  t4>  the  lung  fibrosis,  being 
but  an  accidental  complication.  Lastly,  amtjloid  disease  of  the  viscera 
arises  in  some  ca-ses,  but  appears  to  be  less  frequent  than  one  would  be 
disposed  to  expect. 

DiagnoaU. — The  diagnosis  generally  has  to  I>p  made  from  one  of  two 
conditions — when  at  the  apex,  from  phthisis;  at  the  base,  from  pleurisy. 

The  diagnosis   from   phlhisift  may  be  difficult.     PhthisLs,  it  must  be 


reniemhered,  is  rarr  in  rhi!<lron  iindrr  six  y«*nrs  of  affc;  in  U 
tuberculosis  of  the  hings  takfs  u  ditTt-rcrit  form,  but  al>ovf  the  a^  of 
six  years  cases  similar  to  phtliLsis  of  the  a<lnU  are  occ&HicMtiilty  rn^t  with. 
The  coursp  of  the  dispasf,  us  ik'scriVrtNl  Ijy  thr  frirruis.  oftrn  affonh  a 
valuiilile  flue:  in  phthtsis  it  is  genenilly  sJiortt  luit  (tF  i^raduaUy  im-rfining 
severity;  in  simple  fihposi.s  il  nften  extends  iiver  niuny  yfars,  the  illness 
dating  from  a  dtJijiitC  attack  of  jmeumoilia  or  from  llur  l*n>uriii<i^  t'f  di** 
infwtious  fevers. 

The  si^is  in  the  lun^fl  generally  ;jive  a  elue.  In  fthrosfs  the  si-ipn-iin- 
of  lolies  -SO  often  followed  iu  phthisi^j  is  not  observed — nainelv,  the  apex 
of  the  upper  lol>e,  the  a[X'X  of  the  lower  lolfe,  followed  l>y  liie  ai^ex  iif 
the  upper  lol>e  on  the  opposite  side,  Moreover,  in  ehnmif  phtliisL*;  of 
children  considerable  captation  ^'iicpally  owurs  and  contrasts  stroit^v 
with  the  more  mcxierate  dilatations  ix'^'UrnujE  in  ajiieal  fibnwls.  'i'lie 
Kputum  must  }>e  exaunned  for  tubercle  baeillj.  These  can  Ik*  denuui- 
struted,  if  care  is  taken,  so  that  a  nepjalive  result  is  of  uo  value.  The 
general  ap|>earaiu^  of  the  oliild  is  often  a  liel[i  to  dia^ifnosis;  llie  sultjrrt 
of  fibrosis  generally  presents  a  thick-feat unnl,  ^oritewlmt  bloatcxl  furies, 
and  is  often  well  nourishe^l,  a  contrast  to  (he  waiting  ami  utirnuH  nf 
tuliereuloHis. 

Ba,^a]  fibrosis  is  easily  mistaken  for  j^rurnl  rfjimon.  T^syn-iixWy  \s  iX 
liable  to  l>c  taken  for  empyema  dlseharpng  it.seif  thmugh  tlie  liin^, 
since  the  large  tjuantitJes  of  green  pus  ex|3eciorate(l  may  closely  .sinuilnlr 
that  of  a  purulent  effusion.  The  signs  may  closely  re.semhle  ihoAC  of 
Huid,  resistant  duhiess,  feeble  breath  sounds^  whose  bronchial  r|UHlity 
is  no  bar,  and^  [XThaps,  a  diminished  or  absent  vo**ai  resnnanee.  ^liere 
may  even  be  something  apjjroaehing  to  t^gophony.  Added  ti»  thi->r  are 
finger-clubbing  and,  |wrhaps,  the  history  of  an  anle«'denl  pneumonia. 
Points  may  generally  l»e  found,  however,  t<»  turn  the  balance.  '^I'Tiuh. 
the  po.<;ition  of  the  neighlx>riiig  organs — the  heart  U  di.sphu-ed  by  fluid, 
drawn  over  by  fibroseil  lung^  though  even  here  a  fidhicy  arises,  .Hirwf  a 
chronic  pleurisy  may  cau.se  eontraetion  of  the  chest  wall  atid  after  ft 
time  draw  the  heart  over.  SigTLS  of  a  cavity  are  a  valuable  {lUtinrlion, 
as  they  are  not  found  over  a  pleural  elTusion;  even  large  bubbling  rides 
are  unlikely  to  occur  with  pleurisy.  It  must  not  lie  forgotten  duU 
empyema  may  occur  as  a  eompHcation  of  pulmonary  fibrosis. 

The  recognition  of  the  underlying  fibrosis  of  the  lung  during  an  aralr 
pneumonic  attack  has  been  referred  to  under  the  heading  of  Symptoms. 

pTOgDOiis. — Thi-s  deprnd-s  on  the  position  and  extent  of  the  lr?>ion, 
and  the  age  and  station  in  life  of  the  patient.  All  the  eases  willi  gravp 
symptoms  have  a  basal  lesion,  whether  the  rest  of  the  lung  Ls  affrrlrd 
or  not;  apical  ea.ses  generally  tlo  well.  Rasal  ca.ses  suffer,  owing  (o 
stagnation  of  the  secrt'tion  in  the  bronchial  eavitiei;  here  it  forms  %• 
septic  focus  from  which  may  arise  pneumonia,  ofleii  terminating  in 
abscess  or  gangretie,  an<l  pus  infeetitniN^  csjH-eiiilly  empymea  and  J 
cerebral  al>seess.  Foul  sputum  is  of  bad  omen,  as  it  ixiinU  (o  retrntwM 
of  the  secretion  in  the  lung  cavities,  and  the  s<'ptic  aKsorptiort  tea^U  U^ 
markeil  deterioration  of  health.     It  is  often  the  iK-ginning  of  itic  cadL 
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The  more  advanced  the  fibrosis  the  more  marked,  as  a  nile,  the  bronchi- 
ectasis, the  more  reduce<l  the  available  lung  tissue,  and  the  greater  the 
strain  on  the  pulmonary  circulation. 

Since  the  lesion  is  irremediable,  it  follows  that  if  it  starts  in  infancy 
the  outlook  is  worse  than  if  it  develops  in  the  later  years  of  childhood. 
In  the  poorer  classes,  the  exigencies  of  life  greatly  increase  the  risks  of 
thase  acute  attacks  which  constitute  its  chief  danger;  among  the  well- 
to-<lo,  change  to  a  warm  climate  during  the  winter  months  does  much 
to  remove  the  risk  of  acute  catarrhs,  and  the  condition  is  consequently 
more  likely  to  remain  in  abeyance. 

Treatment. — The  treatment  resolves  itself  into  that  of  the  acute  attacks 
and  that  of  the  quiescent  intervals.  When  the  acute  attacks  are  due  to 
a  definite  pneumonia,  the  treatment  to  l>e  found  under  that  heading  will 
be  recjuired;  when  due  to  a  bronchitis  or  }>eribronchitis,  treatment  will 
be  carried  out  on  the  lines  laid  down  for  that  disease.  In  addition,  the 
heart  condition  mast  l>e  carefully  watched,  since  the  fibrosis  causes  a 
constant  impetliment  to  the  work  of  the  right  heart,  and  some  incom- 
petence LS  much  more  likely  to  ensue  than  during  a  simple  pneumonia 
or  bronchitis. 

When  the  acute  attack  is  entirely  cardiac  in  origin,  as  it  occasion- 
ally Is,  the  treatment  will  be  chiefly  that  employed  in  cases  of  mitral 
disease  with  loss  of  compensation. 

In  the  quiescent  intervals,  or  in  the  less  serious  exacerbations  of 
slight  and  apical  cases,  attention  must  be  directed  alwve  all  to  improving 
the  general  condition  of  the  child.  Such  children  can  seldom  with 
impunity  stand  the  winter  of  a  harsh  climate,  an<l,  where  circumstances 
permit,  it  Ls  well  to  move  them  for  the  colder  months  of  the  year  to  some 
spot  where  abundant  sun  and  still,  dry  air  are  obtainable.  Under  such 
conditions  they  can  live  much  in  the  open,  and  therci)y  they  avoid  to 
a  large  extent  those  catarrhs  which  are  both  dangerous  in  themselves 
and  also  ten<l  to  further  the  progress  of  the  disease.  Cod-liver  oil,  with 
iron  or  malt,  is  often  useful,  especially  if  creosote  be  added,  (iuaiacol 
may  be  used  instead,  and  a  preparation  I  have  found  of  the  utmost 
value  Ls  thiocol,  a  creosote  derivative  which  is  alike  tasteless,  freely 
soluble,  and  readily  lK>rne  by  the  weakest  digestion.  It  may  be  given 
in  doses  l>eginning  at  0.2  to  0.3  gm.  f3  to  5  gr.)  for  children  a  few 
years  old,  and  may  be  largely  increased,  though  the  small  doses  are 
often  quite  efficient  in  improving  nutrition  and  the  general  well-being. 
It  Ls  best  prescribed  with  syrup  of  orange,  or  syrup  of  iron  phos]>hate, 
with  or  without  <lilution  with  water,  but  these  may  be  omitted  if  they 
upset  digestion. 

When  the  secretion  is  abundant  and  fliffirult  to  bring  up,  the  effect 
of  posture  may  be  taken  advantage  of  in  clearing  the  tubes;  in  addition, 
an  occasional  emetic  may  be  given  and  a  course  of  stimulating  exp<'c- 
torants  employed.  These  methods  have  been  aln'ady  described  under 
the  heading  of  Bronchiectasis,  as  lias  also  the  treatment  of  fetid  exi>ec- 
toration  by  the  inhalation  of  volatile  antiseptics,  or  by  creosote  vapor 
after  the  method  described  as  introduced   by   Dr.  Arnold  Chaplin. 
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I>I.^f:ASES  OF   THE  liESPIRATORY  TRACT 


External  drainage  w  less  oppUeHble  to  eases  of  pulmonary  fibrosis  than 
to  .simpler  broticiLU'C-tiiMis,  owing  to  iimbiiity  uf  the  ^JiirrouiidLiig  parts  lo 
fall  in  and  clo±ie  the  discharging  cavity. 


POR£iaH  BODIES  IN  THE  AIR  TUBES. 


The  entrance  (»f  a  foreign  btxly  into  the  air  tiibe,s  is  iin  awiilent  of  nnl 
very  ran'  oeeurrenee  in  young  ehihJren.  The  objix-ts  in^ptreil  Unxv 
been  very  various,  ami  incliKle  such  examples  a.s  a  glass  l>eati,  a  jiill. 
a  Ijean  or  seed,  the  peg  of  a  top,  a  fruit-stone  or  grnin  ctf  <^»rn,  and  a 
Iwne  from  soup.  These  were  the  foreign  Iwnlies  found  in  a  series  of 
cases.  In  adilition,  a  caseous  lymph  node  may  ulcerate  into  a  bn>nehu.f 
and  eaii.se  blocking  of  its  lunien. 

Symptomatology. — A  common  history  Is  that  the  child  Is  playing  with 
his  toys,  or  otherwise  amusing  himself,  when  he  is  suddenly  -seizetJ 
with  fi  vitilent  fit  of  coitgliirijt;  ani]  chokinjj,  fhiriiig  which  hf  (nni.N  purjjie 
in  *he  face  and  gasps  for  lireath.  The  iittiick  lasts  a  variable  j»eri<Mf. 
sometinie^j  &&  luueh  as  fifteen  minutes,  and  then  passes  olT^  utu\  the 
child  may  be  quite  comfortable  for  a  time,  but  generally  a  s«co(ul 
similar  attack  occurs  after  an  interval.  The.se  attacks  of  coughing  may 
l>e  rejieated  in*lefinitely.  the  child  Ijcing  comfortatile  in  the  interval, 
and  he  is  sometimes  thought  to  l>e  .suffering  with  wluMipingH-ongli, 
which  the  paroxysms  may  clo.sely  simulate  even  to  the  iu'eotn|janyiiig 
"whoop."  In  ca^es  where  the  ImxJv  tieconies  immediately  impaeliHl,  no 
recurrence  of  die  initial  attack  may  occur. 

Oeeasionally  the  foreign  substance  is  expelled  during  an  attack;  more 
often  if  rcniuins.    The  position  of  the  impaction  in  the  tuln-s  and  thr-r 
results  uf  its  presence  there  depend  u|X)n  its  size,  sha[X',  and  eon.sL'itenoe_ 

If  large,  it  may  block  the  larynx  and  lead  to  immediate  deaths  Jl«" 
occasionally  occurs  from  impjietion  of  a  lump  of  meat.     If  small,  i9 
may  become  lodgeil  in  the  ventricles  of  the  larynx,  leading  lo  syniptoni.^=. 
resembling  laryngitis  stridnlosa,  but  more  commonly  it  enters  a  bnMieha* 
generally  the  right,  and  either  remains  kM>se,  when  tt  b  coughtni  uj^ 
against  the  vocal  cords  and  causes  attacks  of  spasm,  or  becom*^  impacte* 
in  the  tul>e*     In  the  first  case  it  may  lie  heanl  to  move  up  and  dn*i»~"- 
during  coughing,  and,  if  the  larynx  i.s  palpated,  the  vibration  of  it_* 
impact  on  the  v(K*al  cords  may  be  distinctlv  appreeiateil.     When  it 
impactetl  in  the  bronchus,  the  symptoms  will  depend  im  its  ,sha|>e. 
it  is  sphericftb  like  a  bc'fld  or  heun,  it  may  completely  block  the  tu 
In  this  cajse  the  air  entn,'  ainl  respiratory  movement  will  cease  over  ''  ■ 
atTecti*d  part,  which  may  he  the  whole  lung  or  only  on*'  IoIm?,  the  1*I<m  k 
area  will  collapse,  and  the  heart  and  mediastinnm  move  over  towani  it*^ 
If  the  body  is  irregular  in  shape^  and  does  not  obstruct  the  pa<i!iagc  a^ 
air,  no  pulmonary  collapse  results,  hut  ulceration  is  set  up  by  its  p; 
fallowed  by  an  acute  lironchitis  of  the  tulies  1m4ow. 

In  either  ea.se  the  tuKlook  Is  now  %ery  serious ;  a  ,seplic  broiU'bnpnni 
monia,  or  abscess  or  gangrene  of  the  lung  may  Iw  set  up,  cspmsll 
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vhere  the  foreign  body  Ls  of  a  nature  to  undergo  decom|x*sition,  but  in 
more  favorable  t-awfrt  bront'hi^'ctiiHis  (►{  tin*  tiibt\s  Ik'Iow  llic  oUstructioQ 
takes  place,  the  lun^  bee(>mi.'s  fibrosed,  and  iUe  abundant  secretion 
retained  in  the  dilated  tubes  generally  l>eeome.s  fetid, 

In  some  cases  the  presence  of  a  foreign  body  is  quite  unsuspected, 
the  child  being  brought  some  years  after  the  aeeitk^nt  on  aeeount  of 
the  expectoration  of  foul  pus.  On  examination  a  iniilateni!  filirosed 
lung  with  bronchieetiLsbi  is  foiin*!.  an<l  by  (|UO.s(ionihg  the  parents  a 
historj'  of  whooping-cough  at  the  onset  may  be  elicited.  This  seems 
to  agree  well  with  the  etiology  of  a  simple  f]brf>si.s  of  the  lungj  and  it 
may  well  be  overlooked  that  the  so-calleil  "whoopingK-ough"  repre- 
sented in  reality  (he  s[)a5modic  attacks  set  up  by  the  foreign  body 
before  it  became  impacted.  In  some  ?juch  cases  ati  empyema  appears 
outside  the  fibroid  lung,  and  instanee.H  are  recorded  where  a  superficial 
abscess  in  conneetion  with  the  foreign  body  has  formed  over  the  ehest 
wall. 

The  fhijsical  sifjna  are  not  {>eculiar  to  the  presence  of  a  foreign  body, 
but  vary  according  to  the  condition  it  sets  up.  When  a  main  bronchus 
or  large  division  is  completely  blocked,  al  firs*  the  lung  Ls  resonant,  but 
the  respiratory  movement  is  lost,  and  the  breath  sounds  absent.  In 
some  eases  the  Ixwly  may  Ijeconie  Imiseneil  l>y  cough  and  the  normal 
signs  reappear  for  a  moment  to  dis.ippear  again  presently.  This  is 
pathognomonic  of  the  presence  of  a  foreign  body  in  the  bronchus. 
After  a  time  the  imprisoned  air  in  the  lung  is  absorlied,  it  collapses,  the 
percussion  note  becomes  impaired  or  dull  over  it,  and  the  heart  and 
mediastinum  move  itver  toward  the  affected  side.  Where  the  bronchus 
is  not  completely  b!<ML'keib  tlvc  air  entry  may  be  poor  over  the  lolie  or 
lol>es  (Connected  with  it,  and  there  are  found  the  signs  of  bronchitis 
localized  to  the  afifeetetl  parts,  these  la.st  appearing  very  rapidly  after 
ihe  onset. 

When  bronchopneumonia  or  pulmonary  abscess  supervene,s  the  signs 
li>elonging  to  those  disea.scs  will  lie  present.  If  bronchiectasis  Ls  set  up, 
the  symptoms  of  this  4lisea.se  generally  appear  in  a  few  weebt'  time, 
though  the  sputum  may  not  l>ecome  foul  for  a  year  or  two  after  the 
Onset  in  ca-ses  where  the  foreign  body  is  smooth  and  clean;  where  it  is 
>f  an  irritating  nuture,  or  capable  of  decomposition,  the  sputa  become 
rapidly  fetitl.  In  these  eases  the  physical  signs  are  those  of  unilateral 
iironchi ectasia  and  fibrosis ,  and  the  reader  is  referred  back  to  the 
Jescription  of  these  diseases. 

DtAgsosifl. — This  depends  upon  the  sudden  oni*et  of  symptoms  of 

>hoking  in  a  healthy  child,  followed  by  the  signs  and  symptoms  described 

above,  and  in  some  cases  the  nature  of  the  article  is  known  or  suspected. 

When  the  body  is  Ioo.se  in  the-  tube.s  its  movements  may  be  heanl  or 

palpated.     Where  the  symptoms  are  those  of  laryugitLs  the  history  of 

cn^set  will  generally  determine  the  diagnosis.    In  cases  where  a  so-*'alled 

*'fit"  ha.s  iH-eurred  during  the  progress  of  a  meab  and  the  patient  is 

iuund  to  be  half  asphy.\iated  or  unconscious,  the  larynx  .should  be  at 

onee  explored  with  the  finger  on  the  suspicion  of  food  impaction.   Where 
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a  unilateral  bront'hieftasLs  and  fibrosis  are  found,  fsppclally  if  fliePTp<»r- 
toratioii  is  fetid,  tlif  svmptunis  of  it"!  on-set  shrnild  bo  car»'fullv  iuvM- 
igated^  and  the  nature  of  any  initial,  so-called  **wh(M)pingK-tni^h" 
useertainetJ.  Examination  by  j--raj.s  will  fn  .some  instance*  ]vm\  to  a 
correct  diaj^ntu^b. 

PTDgii*>aiB. — The  prttpio-sis  is  bad  if  the  fnrei^  IkmIv  remaifiA  in  thr 
tijl>es,  tfuiii|^h  there  is  a  etmiiee  that  it  inny  iH-entiie  l4Misent^iJ  and  be 
rernovcd  by  eou^h.  If  this  dix-s  not  happen  a  futal  issue  nnwt  lir 
exppetefl,  tboiigli  an  iiiterva]  of  many  years  may  pns:^  when  the  forripi 
LmmIv  is  some  rleaii  anil  snuMJlh  article  .-sneh  us  n  ^hv^a  In-ad  ur  the  jh'j; 
of  a  top.  In  ciLse.'i  where  sharp  and  anguhir  iMnhes  are  itnpaeteil,  espe- 
cially when  hable  In  deeonipositioh,  a-s  Wius  tlie  jioup-Uine  eiteil  aUixr, 
the  outlook  Ls  very  unfavorable.  Sceptic  trouble  is  liable  to  intrnvnc 
and  lead  to  death.  When  the  foreifjn  b<idy  i.s  remove*!  llic  pm^itusli 
dejwnds  on  the  aiiHjunt  of  permufienl  ilunui^  left  iM-hind,  but  even 
eocisiderable  broTX'hieetayis  Li  eompntihle  with  ^tKHJ  general  healtfi, 

Trftatment.^At  the  onset  the  patient  shotjhi  l)e  inverteil  and  shaken. 
This  is  not  often  sueeessful^  as  the  ohjeet  can  seldom  pass  the  fflodl*, 
and  urgent  laryngeal  spasm  may  l»e  .fet  up.  W'Uvu  the  ]jres<-iu-e  of  a 
foreign  body  lif  decided  upi)n,  immediate  steps  for  its  nirioval  muM  l»e 
taken,  'rnuheotomy  shouhl  l>e  perfonned  and  the  ehiM  Uj^iiin  invert*il  JF^l 
and  yhaken;  this  is  ^nerally  succes-sful;  if  It  w  not  the  wound  iniM  i»r  —  -  ■ 
kept  open,  the  edges  beinf^  n*tracte<l  with  the  aid  of  an  clastic  liaiidtf  .^fl 
round  the  batk  *>f  the  neck.  By  this  meaas  the  IhkIv  will  l*e  rmi^duMiy  ^  ij 
out  throuf^h  the  opening  if  it  lieeomes  loo.senefl,  though  sometinHN  it*  m  *t 
passes  through  the  glottis  and  is  Hwallowei.!,  If  it  remains,  «f(rr  ati^v.^^ 
interval  an  attempt  may  l)e  mailc  to  grasp  it  with  a  fine  forrejw  if  iv^:-M  Si 
presence  is  undoubted.  It  will  usnally  In-  fothml  at  the  bifurrjitinn  <4«:^fl 
the  trai'hea.ortri  c»ne  or  other  bronchus,  ^ncrally  the  right  on  arrount  o'«-»  -t 
its  larger  sis^e,  and  \n  the  inelinntion  of  the  diviiiing  spur  to  tfie  left  vid*—  ^MaV 

In  eases  where  the  patient  is  first  seen  after  bronehieetasi.s  \uis  Urim 
set  up  the  necessity  for  ojH'rative  niejLsures  must  Ih'  disenssetl,  since  tli*i 
condition  is  certainly  fatal  if  the  foreign  l)ody  remain.  Having  loealir-r*! 
the  position  of  a  large  dilated  tuhe.  a  piece  of  rib  is  reseiied  at  a  ehoM*- 
.spijl  over  it,  and  the  lung  stitched  to  the  wound  unless  iu]he.siotis  Ijetweer  • 
the  pleural  surfaces  already  exist.  After  a  few  days  the  firtuiehteetatiff  ^.«hi 
cavity  is  op'neii  with  a  Paequelin  cautery  at  dulbreil  heat,  and  ar.«K  U 
attempt  made  to  find  the  foreign  l>ody.  This  is.  of  course,  impactrr— »  «ft| 
above  the  cavity^  and  if  it  is  not  found  a  large  drainage  tulx-  mu^t  Ir  #  M 
left  in,  since  it  is  sometimes  expelleil  through  the  wound  sulwe<]ueiilM^  W  Wp 
during  eougliing.  When  the  operation  is  unsueeessfu),  it  is  reeoi 
mended  to  perform  tracheotomy  and  explore  the  bronchi,  or  to  o: 
the  pleural  cavity  elsewhere  and  exjimine  the  .surface  oi  the  lung  wi 
the  finger.  When  the  f4>reign  btuiy  Ls  frtunti  an<l  removeil  ihe  gt*nr: 
health  may  be  largely  or  entirely  rt^gained,  the  ex]Ms*tt»pation  lieeont' 
h^s  in  quantity  an<l  losi's  its  fetor,  ami  the  CB.se  lieeomes  one  of  ohlina 
basal  bronchiectasis  and  fibrosis,  whasc  treatment  has  been  aliv 
considered. 
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CHAPTER  XXVIIT. 


METHOD  OF  EXAMINATIUN— CONGENITAL  HEART  DISE.\SE— 
RHfiUilATlC  HEAllT  DISEASE. 

THE  CLINICAL  EXAMINATION  OF  CHILDREN  WITH  HEART 

DISEASE, 


The  examination  of  a  child  tmust  bo  melhotHcal.    Only  by  this  mpans 
<^  rapifJity  and  accuracy  of  diagnosis  l>e  eventually  achievcil.    Tlii.s 

atTuracy  Is  ttie  nioir  needed  Im-ause  lu'art  tlLst'a.s«  in  thr  child  is  mucli 
niiire  oinDmon  than   the  general   public  Vlieve,  nml  the  symptoms  are 

r>U  always  appreciatet I  hv  thi-  nn'die;d  nimi   In  atjeiidance. 
The  aspect  of  the  face  will  naturally  fh-st  attraet   attention.      Ih  it 
flushed  with  a  purple  tii>ge  as  in  mitral  stenosis?  is  it  pale  as  in  aortic 
'H'giirgitation  ?  is  it  distressed  as  in  iM^ricarditis,  or  blue  ha  it  i.s  in  con- 
gv-nital  disease? 

'Hie  physician  will  soon  see  if  tlie  breath  is  sIioH,  juul  should  not 
mistake  the  way  in  wliich  sueh  children  spare  tlieir  wonk  for  taeitiirnity* 
He  vill  look  at  the  hands,  note  the  color  of  the  nails  and  the  shape  of 
•Jwtips  of  the  fingers,  and  then  examine  the  pulse. 

The  Polfie. — This  should  not  Ije  descrilxjd  in  a  loose  way  as  soft  or 
"«ril,  but  under  these  headings: 

»1.  Hate,  2.  Regularity  in  force  and  fre<jue]iey.  3.  Character  of  the 
*»ve:  (a)  Well  or  ill  sustained,  {b)  Sixe,  large  or  small,  (f)  Com- 
pppssibility.  (if)  Felt  or  not,  iH-tween  the  bc^ats.  4.  I'he  condition  of 
the  arterial  wall.     5-  Any  special  p4^c'uliaritles. 

rhecA^jrfLs  now  examincnl.  First  the  heart,  by  in.s|>eetion,  palpation, 
pfiTtission,  and  auscultation,  and,  if  necessary,  liy  ratliopraphy.  After 
^i*  Wrt  the  lungs  will  l>e  investigated,  and  the  vessels  in  the  neck 
''an  be  observed, 

y\\^ahdomin^  organs  are  next  inveatigatetl  and  three  special  points 
^^  noted:       1.  The   condition  of   the  liver.     2.   The  condition  of  the 
J      ^pVfii.    ^J^^resPiK-f  or  not  of  ascites, 
B  ^^^B^  (6S3) 
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DISEASES  OF  THE  HEART  AND  uia^^^. 


Hie  lower  extremities  are  examined  to  settle  the  qucrttioti  of  c^rmA* 
and  then  other  points  which  have  bearing  ii|K>ti  the  vivm-  nr*-  litt^ndt^l  to, 
as,  for  example,  the  presence  of  nodules  or  urthritLs^  or  the  flight  idoiH| 
ordination  of  an  early  chorea.  ■ 

The  urine  is  always  to  be  tested. 

Lastly,  it  is  an  excellent  plan  to  have  a  stamp  outline  of  (br  che:*! 
and  abdomen  on  which  the  chief  results  of  this  examinarion  can  be 
lecoided  (Fig.  143). 


Fia.l« 


SUmp  outline  used  In  nuking  notes  in  heart  dlieaae. 

The  Position  of  the  Heart  in  Childhood.— The  heart  of  the  chMM^^Md 
lies  higher  in  the  chest  than  that  of  the  aduh,  and  the  precordial  >!«■■■  'i 
is  more  variable. 

The  apex  impulse  in  the  infant  is  often  indeterminable.  Uptoabout^JK-flit 
six  years  it  is  situated  in  the  fourth  intercostal  space;  after  seven,  in  tbtJ^^ae 
fifth.  The  area  of  relative  dulness  always  reaches,  as  in  the  adult,  tc^-^to 
the  right  of  the  sternal  margin,  but  it  extends  farther  to  the  left,  mrhin^ijK  ^"IT 
the  vertical  nipple  line,  and  even  passing  beyond  it  in  the  first  six  yeai—  ■  i' 
of  life.  Under  six  years  of  age  the  upper  limit  is  usually  at  the  stccxnaum  ^ff 
interspace  to  the  left  of  the  sternum,  and  after  six  years  the  third  riljai    ^' 

The  relative  dulness  is  the  important  area  of  dulness  and  need^Kif 
careful  light  percussion  for  its  determination. 

I  believe  in  the  finger  as  a  pleximeter,  and  though  I  am  convincev^^ 
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the  vcr)'  great  importance  of  careful  percussion,  it  is,  in  my  experience 
It  a  partial  assistance.  To  ^Iraw  iniportant  coiK^lusions  from  minute 
praences  in  the  peR-ussion  outline  of  the  heart  is  dangerous.  In  no 
RHses  more  than  in  those  of  the  heart  in  childhood  is  it  more  necessary 
itake  a  broad  survey  of  the  case,  and  to  steadfa.'itly  refuse  to  be  led 
to  forming  one's  judgment  from  one  physical  aigii  alone,  he  it  an 
ea  of  cartliac  dulness  or  a  bruit.  Symptoms  in  heart  disease  are 
ten  more  important  than  phy.sical  yigiis,  and  thi.^  truth,  impre^ssed 
ion  me  by  my  honored  teacher,  Sir  William  Broadbcut^  is  a  very 
bat  one.  ' 

1 
j  HEART  DISEASE  IN  CHILDHOOD. 

Some  PecuUarities  in  the  Heart  Disease  of  Childhood.— When,  in 

Dera!  tcnas,  a  comparison  is  drawn  between  aIfection.s  of  the  heart  in 
E  child  and  in  the  adult,  certain  *lifTei-cnces  are  apparent.  In  the  child 
*  symptoms  are  often  remarkably  latent,  while  hreathles-sness  in  a 
ild  rneaiLs  more  tlian  the  saine  in  an  adult.  Wasting  in  a  more 
>minent  symptom  in  the  child,  Childpen  have  less  pain  and  anxiety 
d,  except  in  diphtheria,  -■^uddcn  tieatli  is  extremely  rare.  Great  edema 
^xceptional,  but  .slight  edema  i)f  the  face  i.s  more  common  than  in  the 
ult.  The  pulse  h  a  more  uncertain  guide  in  the  child,  for  it  is  more 
lily  influenced  by  fright  and  nervou.snoss.  Pcricanlitis  is  more  com- 
ic, and  the  lesions  of  endocarditis  are  often  multiple.  The  hearty 
a  whole,  is  more  often  damaged,  and  cartlitis  or  a  relapsing  carditis 
tch  more  frequent. 

Bypertrophy  is  rapidly  and  effectually  accomplished,  but  the  greater 
bility  to  repeated  attacks  of  rheumatism  leads  to  frequent  break- 
urns  in  compensation^  which  often  stultify  the  value  of  the  Itypertrophy. 
phiUI  with  advanced  valvular  disetLse  is  much  less  of  an  invalid  than 
adidt.  The  frequencyj  iiowcver»  of  [X'ricartlitis  anil  the  occurrence 
pericardia!  adhesion  in  early  Itfe  atld  to  the  difficulties  with  which 
!y  have  to  contend.  Degenerative  affections  of  the  heart  and  blood- 
eels  are  practically  non-existan(;  n(»r  docs  overstrain  play  the  part 
cau.sation  that  it  doe.s  in  adult  life.  On  the  other  hand,  infections 
»  much  more  liable  to  eaase  heart  disease  in  the  young, 
Btiolo^.  Gf-nerAl  CoNstDrKATH  tN.s. — In  considering  the  etiology  of 
irt  di.sea.se  in  childhood  it  is  usual  to  divide  the  subject  into  two  great 
Hips:  1.  C0ngenitalheartdi5ea.se.  2.  Acf]uire<l  heart  disca.se.  This 
pt  clinical  division  of  practical  value,  though  it  is  apparent  on  closer 

Iuiry  that  the  disiinctioii  is  not  always  a  scientific  one, 
.  Conf/f?n'ial  Ih'ori  AfjerUonn. — The.se  are  in  part  the  result  of  arrest 
development  of  an  organ,  which  is  gradually  evolved  from  a  simple 
le  into  a  complicated  fonr-chanibered  pump,  supplying  an  intricate 
tli.'m  of  ve.s.sels,  and  partly  the  result  of  flisease  attacking  this  organ 
■ongh  the  medium  of  the  plaeentid  circulation  of  the  mother. 
2.  Acquired  Forms  of  llvari  Di^ea^v. — It  is  an  encouraging  fact  that 
;  caascs  of  actjuireil  heart  disea,ye  are  generally  definite  ones.  The 
Bt  proportion  of  them  result  from  infective  processes.    This  fact  must 
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make  a  writer  upon  this  subject  long  for  an  inspired  pen  to  orda-ik*?  in 
his  readcra  an  enthusia.stic  desire  to  stucly  their  prophylaxis.  With  the 
demonstration  of  the  infective  nature  of  rheuinatie  fever  much  of  ihe 
obseurity  'hat  hitheito  existed  ha.*  fatleti  away,  and  the  ta.sk  of  giving 
a  clear  deseription  lif  the  subject  is  greatly  lightened. 

Hheumatiam  is  the  chief  caase  of  iie<]iiired  heart  disease,  the  channel 
of  infection  in  many  cases  being  thruuj^h  the  inflamed  toii.sil:^.  A 
history  of  rheumatism  following  a  sore  thmat  is  \'ery  common,  a  fart 
that  for  over  ii  eentur)'  lias  been  recognized  by  clinicians.  In  lUW 
I>r,  Paine  and  I  prfxliieed  the  lesions  of  rheumatic  fever  in  nibbits  by 
aulx-utaneous  inoeiilutions  with  a  diplococcus  Isolatetl  from  a  case  \A 
rheumatic  angina.  This  micro-organism  we  had  preWonsly  isoiattxJ  «nd 
demonstrated  in  the  chief  Uwions  of  rheumatic  fever. 

Meyer  independently  nrriveil  at  the  same  conclu-sion  by  a  study  of 
rheumatic  an^na,  and  it  seems  certain  that  the  tonsil  is  a  ehannel  of 
infection.  It  Is  disputed  whether  one  or  various  infectitjius  may  cause 
rheumatic  fever,  but  at  the  present  time  there  is,  in  my  opiniuUr  no 
posiHve  proof  of  the  existence  of  more  than  one  microbic  a^nt — a 
diplocix'cus  of  the  streptococcal  group — a  fact  prt^vioxi.sjy  Htisfjccte*!  Ky 
many  observers,  llheumatie  fever  is,  no  doubt,  more  common  und 
more  virulent  in  England  than  in  America,  and  for  this  rea.son  is  u  mure 
impujrtunl  factor  in  the  causation  nf  heart  disease  in  the  former  couiiliy. 
In  childhooti  it  is  jK-eiiliarly  liable  to  atlaok  the  heart,  and  thr  ph\*sician 
yhniild  not  overJi>i>k  the  dan^T  fronx  mild  attacks  of  rheiunati-ini. 

Srdrlct  ffi't'r  in  another  important  cause,  but  the  nature  of  ihe  infcxiinn 
of  scarlet  fever  is  much  disputed;  and  though  some  hold  it  lo  Ik*  ttu- 
result  of  a  streptocoeeal  invasion,  others  look  upon  the  daniH)«f  lo  the 
heart  either  as  truly  rheumatic  or  in  other  cases  as  l>cinp  due  to  a 
streptiK'occul  infection  whicli  Ls  a  eomplieation  and  not  the  true  cati'w 
of  the  scarlet  fever. 

Diphtheria  damages  the  heart  in  a  eonsi«|erab|e  proportion  (»f  caiits 
by  the  action  of  its  ]x>Lsons  upon  the  myocardium,  rather  than  from 
the  depasition  of  the  bacilli  in  the  valves  and  [X'ricarditim, 

Tuhrrruhm  infection  is  another  factor,  but  not  a  ver\*  common  one, 
and  juTliap.-*  more  frctpiently  met  with  in  America  than  in  Kn^ljintt. 

tnpuvnzai  injtxiion  attacks  the  heart,  and,  ulthou^h  it  is  the  elderly 
who  arc  the  chief  sufferers,  still  there  is  clear  eviilence  that  children 
miiy  also,  to  a  lesser  dejtjree,  l>e  damaj^rd  bv  this  effe<.'t  of  ihi'  disease. 

Thr  fmriJittncorcwt^  strcploct^niJt  pt/tiyeni's,  gttiufcoccus,  inrnim/f)cocruSt 
Hni\  stftfthiflorofvtt-itauri'iis,  singly  or  in  mixed  infeetitin,  occHsiiinally  at(a<'k 
the  heart,  but  the  frccjuency  of  the  tx'currenee  will  not  compare  with 
that  of  the  rheumatic  infection. 

There    are    examples   of    heart    disease    afler    JiwaJtlcn,    ch '  " 
Ufphmd  fci>er,  and  perlu,^si.t^  and,  in  some  cases,  contfenital  .v-y, 
claimed  as  a  cause. 

Predisfosing  Callsfs. — Enough  has  been   written  to  show-  what 
prominent  part  infections  play  in  the  causation  of  heart  disease;  but  lh»J 
predisposing  causes  are  also  of  great  imjwrtarjce. 
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Among  them  heredity  stands  first,  for  it  b  a  powerful  factor  in  rheu- 
matism. The  seasons  of  the  year  in  which  heart  disease  is  most  likely 
to  commence  are  the  autumn  and  the  spring. 

Damp,  and  especially  cold  damp,  overcrowding,  and  malsanitation  all 
lower  vitality  and  predispose  to  tonsillar  inflammations.  Carious  teeth, 
with  alveolar  inflammation,  chronic  otitis  media,  and  other  chronic 
discharges  are  all  sources  of  danger  which  may  permit  infection  by 
bacteria  that  have  the  power  to  produce  heart  disease,  but,  as  the  late 
Dr.  Packard  pointed  out,  it  would  be  a  mistake  to  accept  every  infection 
of  the  heart  entering  from  the  mouth  or  upper  air  passages  as  neces- 
sarily rheumatic  in  nature. 

When  rerud  disease  is  considered,  the  questions  involved  are  more 

complex.    The  heart  is  often  damaged,  and  the  damage  may  occur  in 

two  different  ways.    A  child  may  fall  ill  with  nephritis,  peritonitis,  and 

pericarditis,  a  result,  let  us  suppose,  of  a  pneumococcal  infection;  in  this 

case  the  nephritis  and  pericarditis  are  results  of  this  infection,  and  the 

pericarditis  is  not  dependent  upon  the  nephritis.     Again,  in  rheumatism 

the  diplococcus  can  be  found  in  the  kidney  and  may  cause  nephritb 

AS  well  as  carditis.    But  there  is  also  in  renal  disease,  especially  of  the 

chronic  type,  a  retention  of  poisons  which  produce  important  effects 

up>on  the  heart  and  bloodvessels,  and  it  b  this  group  of  cases  which  b 

e»^Decially  associated  with  renal  dbease.     Nevertheless,  the  subject  b 

ol:>scured  by  the  occasional  supervention  of  an  acute,  infective  pericar- 

clf  "^is,  even  in  these'  chronic  cases. 

Overstrain  will  damage  the  hearts  of  young,  anemic,  rapidly  growing 
o|-».  i  Idren.  When  a  child  is  healthy  it  takes  a  great  deal  to  damage  thb 
<»*"jja5an,  and  it  b  very  necessary  not  to  gt*t  an  exaggerated  idea  of  the 
irfc  tf^uence  of  overstrain.  It  will  be  an  evil  day  when  the  heart  specialbt, 
^^M"a.<)  has  never  perhaps  been  young  himself,  undertakes  to  arrange  the 
*^^c^^rcbe  of  a  healthy  boy.  But  where  there  is  imperfect  convalescence 
^^«:>in  some  acute  infection,  such  as  influenza  or  diphtheria,  then  there 
*^^  «  danger.  Underfed  and  growing  lads,  who  bicycle  about  as  messengers 
^*~*<:^  errand  boys,  or  who  train  for  races  after  a  hard  day's  work,  are 
■  »^1-Dle  to  strain  the  heart;  as  also  will  delicate,  high-spirited  boys  who 
^■*^  sent  for  long  runs  or  made  to  exorcise  beyond  their  strength. 

^Vhere  there  is  already  organic  heart  disease,  the  influence  of  over- 

^***^n  b  a  much  more  dangerous  one  and  may  bring  about  a  very 

'^^^^"mous  breakdown.    Thus,  at  a  time  when  bicycling  was  the  madness 

^         *he  hour  in  thb  country,  a  boy  with  advanced  mitral  stenosis  went 

_'^»"    a  long  ride  upon  a  hot  day;  the  result  was  that  he  collapsed  with 

-»eme  tachycardia  from  which  he  took  months  to  recover,  and  came 

'*~y  near,  indeed,  to  losing  his  life. 

-^-tnemia  in  childhood  intensifies  the  effect  of  any  cause  which  produces 

'^•"l^^nic  heart  dbease,  and  when  it  is  very  profound  enfeebles  the  cardiac 

^'^'-ijsicle  to  such  a  degree  that  it  becomes  a  danger  in  itself.    More  often, 

■^^^**liaps,  by  the  production  of  loud  functional  murmurs,  it  causes  diffi- 

"^Ity  by  rabing  the  question  whether  these  murmurs  are  not  in  reality 

^^'Sanic  and  dependent  either  upon  congenital  or  acquired  heart  disease, 
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NrTPoujt  infliwncc.f  aro  iinpirtant  in  tlu^  clinical  study  of  Kcarl  «li!^';iM' 
in  ctiili]}i(M)il.  Chonn,  I  look  njhjii  us,  in  nio.-st  iri.stances,  if  nut  in  uH, 
Hu'utnalic  in  ifrigin,  and  in  this  atiicK'  (hf  affections  of  tiic  licarl  wlut'b 
occur  with  chorea  art'  considered  under  (he  heading  of  KheiiinMli%in. 
fhit  it  woiihl  Ix*  an  error  to  lose  .si^ht  of  the  detrimental  ciftH-tA  of  shuck, 
fright,  and  evil  habits  upon  the  heart.  Irregnlarily  of  action,  palpllu* 
tion  and  rapidity,  are  common  results  of  these  influences,  and  a  sudden 
frijfiil  may  cause  even  fatal  syncojx?, 

Piiljnonanf  afffciionn,  as,  for  example,  asthtDU  or  R'fM'ated  bronchitis 
with  emphy.senia,  may.  even  in  chiltJhi>od.  so  greatly  tax  the  rij^ht  >ide 
of  the  heart  as  tn  cause  tricuspid  incnni|>etenee. 

Digestive  di&turhancca  also  cause  functional  car<hac  diNturliancc?^,  unil 
in  jiinall  and  weakly  infant"*  gastric  distention  may  so  crntmmus  the 
heart  a3  to  cauwe  tleath. 

It  i^  difficult  to  write  in  any  precise  terras  conceruinf;  the  influcners 
on  the  heart  of  rft[iid  jfrowtli  and  development  alxiut  the  time  of  pnlierly, 
but  the.sc  tax  a  dama^l  heart  and  pri'disfiase  to  a  breakdown  unlrss 
particular  care  is  Ix'stowcd  ufwn  childi^'n  at  thnt  agr. 

Lastly,  there  are  mysterious  causra  of  heart  disease  whicli  art*  mrt 
with  from  time  to  time.    The  host  example  is  u  curious  i^roup  assoei 
atet!  with  an  enlar^J  tht/mtm.    These  causes,  forturmtely  very  rare,  an- 
highly  dangerous,  and   fatal   synco|>e   may  occur.     As  (o   wlicther  thf 
condition  of  the  thymus  ha-s  any  cau-sal  relation  to  the  canliac  fuilur 
is  still  disputed,  but  the  association  of  the  two  rests  on  sound  cUiiin 
abservntion. 

Even  more  rare  are  ntscs  of  .supran^na!  hemorrhage  in  infamy,  whirb" 
may  lead  to  rapid  caniiac  failure  and  death.     This,  however,  is  mt 
tioned  in  the  article  on  Diseases  of  the  Suprarenal,  9,  v. 
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There  are  two  main  {groups  of  congenital  heart  disease:  (])  one  to 
which   malformation  iKCurs;    (2)   tlie  other    in    which    iherr    is    itiir 
ulcrine   inflammation  of  the   valvi-s,  with   secondary  defects   n->u(ttr 
thcn^froni  (Fig.  1-J4.) 

1 .  In  the  first  group  the  anvst  of  development  may  take  placf  in  carl . 
fetal  life,  and  the  heart  only  consist  of  two  cuvities,  a  ^Ttitrirlr  ««■ 
auricle,  with  n  single  vessel  for  the  pulmonary  ami  .s\'stemie  cinijlacin^ 
In  other  ca,ses  then-  arc  Iwo  auricles  nod  unc  ventricle. 

If  the  arre.st  is  at  a  later  pcricHi,  then  the  septa  iK-tween  the  aitri.  '  — 

and  ventricles  are  imperfect  and  the  aorta  and  pulm«>tuin»*  artcrr  01 

partittlly  developed.    Or,  again,  the  larj^e  v^vHcIs  may  \>c  displarerl. 

In  the  later  period  of  fetal  life   it  is  sometimes  difTicult  to  ti 
whether  the  im|HTfeetions  in  structiire  are  due  to  fiiscasc  or  malfn 
tion,  anil  thus  these  two  groups  overlap  one  an**thcr,  hut  it  t*  in  tl« 
later  days  that  premature  closure  of  the  foramen  ovale,  or  priMiutL 
obliteration  of  the  ductus  arteriosus  occurs. 
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2.  The  second  Jfroup  is  of  inort!  iiitewst;  here  are  fomul  those  very 

rmnrkabic  tase^of  rheumatic  fetal  eiidoeanlitLi  of  wiiich  the  following, 

«>ni  the  mascLim  catalogue  of  University  College  Hospital,  is  a  good 

istanee: 

AcliHcj,  who  lived  for  thirty  ihm,  Wiis  discovered  tlie  day  after  t)ii'th 

have  a  loud  systolic  murmur,  heard  nil  over  the  preeordiutii  and  at 

>«■  hack.     It  was  a  small,  (juiet,  and  pale  infant,  but  except  for  owa- 

iioTiul  hluetiess  of  the  lower  eyelids  showed  no  evfinosL;.     The  mother 

_iutl  siiffert^d  twieefrom  rheumatie  fever^iind  was  altarked  n  i\n,d  time 

dnriiij;  her  im^gnarKy.     Her  three  other  children  were  healthy. 

IV  necropsy  showcil  that  the  intcrventricniar  septum  wiis  deficient 
,  »t  tte  upper  arui  hack  part,  and  to  the  margins  of  the  ajjcrturc  the  cuspa 
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docaMitib  oi  puiiaoDUr  vml■wv^.    iiongejiiXAl  tiL-art  dUKO&e.    The  {DJltuun&ry  vatvc  Is 
erpoeeil  and  ahuws  eticlH:>cii.nllLis. 


I*"  tlie  mitral  ami  one  cusp  of  the  trieiHpid  valve  were  adherent.     Both 

1  ^ilvcs  were  beaited  hy  vcgctatiou:s.    The  foramen  ovale  was  patejtt,  as 

*pf*the  (hictns  arteriosus.     The  other  valvi-s  were  niitiiral. 

-VrmlhiT  striking  example,  wliieh  eamc  under  my  own  oljservation, 

!*'!»»  thai  uf  a  child  lM)ru  eyanosed  and  iti  an  alino.st  a-sphyxiated  con- 

Mitloii.    iK-atli  followed  on  the  thinl  day,    During  pn^f^nancy  the  mother 

I  hswl  suffered  from  a  severe  attaek  of  rheumatic  fever.     I'he  necropsy 

Snuwfil  cxtrnsive  and  recent  mitral  endtH-anlitis, 

nu'  iliaj^nosis  of  fetal  endrn-arditis  has  Ijcen  ma<le  even  in  uterine 
["'t".  HA  in  eases  re[>oHed  fiy  Peters  and  others. 

In  tW  second  pronp,  then,  the  ini[K)rtant  lesions  are  connected  with 
fflal  ('THldcarditLs  and  aiionialiCH  of  the  valves  and  cardiac  septa. 
iTit  most  important  dinu^al  eases  in  thi^j  group  are  those  in  which 
44 
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there  is  narrowing  of  the  pulmonary  artery.  This  b  (he  fomi  of  ron- 
gciiital  heart  (liscase  in  whith  life  is  far  more  likely  to  be  prolongctil  to 
atlult  age  than  in  any  other. 

There  is  fret|uently  associated  with  this  stenosis  a  patent  inter- 
ventrieular  septitrn;  the  opetiiii)^  \s,  as  a  rul**,  a  small  one  ai  the  iip]»»T 
part  nf  the  ventrieiilar  .septum,  in  (he  membranous,  uiirlefendeil  spaee. 
In  addition,  the  foramen  ovale  may  Im;  patent  and  the  duetiu  arteriusu.'i 
ineompletely  elix^ed. 

SteiiasLs  of  the  aortic  or  mitral  valves  i-j  also  met  with  oeeftsionally, 
lint  the  reader  must  be  referwxl  to  standard  works  upon  the  subject 
for  further  details. 

Symptomatology-— ^^^len  well  market!,  the  symptoms  of  eongenilal 
heart  di.sca.sc  are  very  striking  ones,  ami  when,  in  spite  of  lhem»  u  child 
survives  infaney,  his  ap]H'Hran<'e  is  often  so  eharneterblie  as  to  Irsve 
an  indelible  impression  on  the  memtfry.  It  is  simple  and  u.sefiil  to 
consitler  the  syjnplonis  first  as  they  oeeur  in  infancy^  and  afl^-nnanj 
as  they  oecur  in  older  ehildrcn.  Thisj  too,  \s  ju^tifie/]  by  tJio  fact  that 
the  majority  of  ojLseii  die  when  under  two  years  of  age. 

Tliese  infants  are,  a.*  a  rule,  (piiet  and  listless;  often  small  and  puny. 
The  nature  of  the  eoniplaint  may  Ih'  dete<'ted  at  omr.  or  it  may  nnt 
show  itself  or  l>e  overlix^kod  for  some  month.s.    Ctjavmth  i^  the  symptom 
which  most  attracts  attention,  and  this  is  intensifietl  whcnc^TT  tb 
infant  cries,  and  is  generally  detected  by  the  mother  or  nurse.    It  shnuh 
l>e  home  in  mind  that  cyanosis  is  not  always  present,  and  in  other  ea%i-s*=- 
is  so  .slight  as  to  escape  notice;  thus  it  is  not  unusual  for  the  modicat 
attendant  to  discover  the  comlition  of  the  heart  when  fusing  throu^^- 
a  routine  examination  of  the  child,  which  haw  been  calle*!  for  by  it* 
failure  to  make  ijrojE^ress  and  by  its  ^'encral  feeblenes,'*.    This  ryanfi>i-*- 
implicate.s  both  the  skin  and  mucous  memhrancs,  and  when  it  Ls  rxtreni 
reaches  a  mullMTry  hue.     The  explanation  of   its  ocrnrrence  has  neK 
been  aj^rced  upon.     Some  have  attacheri  ^^at  imp*>rtanee  to  vcnour* 
congestion;  others  more  im[M>rtance  to  deficient  aeration  of  1h^  bloodft 
Of  late  a  Rood  deal  of  attention  has  l»c**n  dinvteti  to  the  increase  in  X\» 
nnml>er  of  red  hlood  corpuscles  whirh  have  Iw-en  fourul  in  iJh^c  ctiti 
ditions.    This  Ls  not  |>eculiar  to  con^-nilal  heart  disea.se,  hut  it  i*  soror 
times  very  well  market!  in  such  cases,  an*l  was  well  descril>cd  by  Toen» 
essei»,    A  caae  examined  by  Baumholtzer  gave  the  following  result,  vix-. 
red   lilood   corpuscles,   9,447,000;  specific  gravity,    1071 ;  hemoglol»ir-i 
160  per  cent.     Thus,  there  is  not  only  increase  in  the  immlMT  of  rrr- 
l)hM>d  corpuscles,  but  a  i-oncentration  of  the  hliKxl  itficlf^  which  tcnif 
to  make  its  passage  in  the  vessels  more  difficult. 

Cyanosis,  although  the  most  important,  because  the  most  fnf|urr« 
symptom — hence  the  name   morbus  cerulcus— is  by  no  means  the  unV 
index  of  congenital  heart  disease.     In  addition  such  ehiklren  have  rof- 
extremities,  am)   in  some  cases  lalwrcil   respiration,  or  paroxysms  »■ 
disordered  breathing,  with  uncon.sciousne.ss  and   epileptiform   attae 
These  cerebral  attacks  are  sometimes  prolonged  anfl  ma'^t  danperoi 
In  other  eases  the  rapid  action  of  the  heart  may  attract  the  mothe^r-j 
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attention,  and  for  this  symptom  alone  a  child  may  be  brought  to  the 
doctor  and  a  congenital  malformation  discovered. 

Clubbing  of  the  fingers,  toes,  and  nose  is  not  so  fretjiient  as  cyanosis, 
but  whenever  th^re  i^  any  siispicion  of  congenital  heart  dLsease  it  jshonld 
be  ltM>ked  for.  It  may  wcur  with  or  without  cyanosis^  but,  as  a  rule,  is 
Rither  later  in  its  appearance. 

On  ph  If. nml  examination  the  question  of  diagnosis  is  usually  settled, 
The  heart  is  found  slightly  enlargetl,  especially  to  the  right  of  the 
sternum,  and  there  Ls  sometimes  bulging  of  the  precordial  region.  On 
auscultation  a  loud  systolic  murmur  i.s  audible  over  the  precordiuni, 
with  its  point  ui  maximum  intensity  over  the  pulmonary  artery  Imme- 
diately to  the  left  of  the  dternum.  This  bruit  is  harsh  and  dominates 
all  other  sound-s,  and  is  by  far  the  most  important  .sign  of  congenital 
heart  disease.  The  observer  may  be  struck  by  the  rapidity  of  the  action 
of  the  heart,  even  in  an  infant,  and  the  pulse  on  slight  exertion  becomes 
Feeble  and  irregular.  Lastly,  a  fine  .systolic  thrill  can  be  detected  by 
the  hand  placed  over  the  upper  part  of  the  chest. 

This  is  a  description  of  the  ordinary  bruit  of  inorlerate  pulmonary 
stenosis.  The  bruits,  however,  an'  not  all  of  them  loud,  but  may  be 
soft  and  whiffing,  and  then  should  the  child  cry  they  ore  easily  over- 
looked. In  such  eases  of  iloubt  it  is  wry  wise  to  insist  upon  nriore  tlian 
one  careful  examination  before  pinning  one's  self  to  a  tiefinite  opinion. 

Cases  which  are  still  more  piizxling  arc  thtwe  in  which,  during  the 
first  few  weeks,  there  is  no  bruit,  alth<uigh  there  are  (he  symptoms  of 
congenital  heart  disease,  anrl  yet  which  later  develop  a  loin!  bruit,  with 
a  iliminution  in  the  urgency  of  the  symptoms.  'Hie  bruit  is  not  always 
ba.saK  or  heanl  at  its  loudest  at  the  base  of  the  heart  to  the  left  of  the 
sternum;  sometimes  there  is  an  apical  murmur,  and  in  other  cases  the 
murmnr  may  l>e  diastoli<'.  Yet,  again,  another  bruit  may  cause  a  con- 
tinuous humming  sound  thri>nghout  the  cardiac  c^-elc,  and  when  this 
Is  heard  at  its  loudest  to  the  lefl  of  the  sternum  it  suggests  a  patent 
ductus  arteriosus.  The  .second  sound,  then,  is  sometimes  noticed  to  he 
singularly  loud  and  ehmging,  and  after  4leath  a  dilatation  of  this 
pen'ious  ductus  arteriosus  lia.s  l>een  discovereiL  Under  normal  cir- 
cumstances the  ductus  arteriosus  is  closed  within  the  first  fortnight 
of  life. 

Ilie  lives  of  these  infantiii  are  very  precarious.  Sometimes  they  die 
quite  suddenly,  an  occurrence  which  is  so  alarming  and  distressing  that 
it  is  well  for  the  medical  attendant  to  bear  it  in  mitid  when  treating  such 
ea.ses.  The  temperature  is  often  low,  and  the  least  exposure  to  cold  may 
result  in  an  attack  of  bronchitis.  An  attack  of  gastroenteritis,  or  of 
measles,  or  any  other  infective  ilisea.se  may  prove  nipidly  fatal,  and  thus 
it  is  that  eitlier  from  the  severity  of  the  cardiac  lesion  itself  or  frt>m 
some  eomplieation  superadded  to  it  many  cases  die  in  infancy.  Yet 
(here  are  a  considerable  rumiber  of  children  who  survive,  and  among 
them  ore  found  the  most  classical  examples  of  congenital  heart  disea.se. 

Since  the  lesion  in  these  cases  is,  as  a  rule,  some  degree  of  pulmonary 
stenosis,  the  physician  will  probably  find  that,  in  addition  to  cyanosis 
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anil  Hubhing  of  the  finf^or.s,  tliort*  art'  a  nirdiac  area  ini-rviLsefl  Ui  \\w 
right,  a  systolit'  bniit  aiuiiMc  in  the  st-coiid  inlorspiu-*'  tci  ihclrftof  the 
sternum,  a  faint  (julmonary  .second  soiirnl,  ami  \i  long  systolic  rnunnur, 
the  nijixiiiinrii  iiiltu^sily  of  which  \a  at  the  his^v. 

Tht*  uinouiit  cjf  hyjx'rlrophy  varies  corisitleraMy,  if  our  ran  fomiiiUk 
any  ^'iieral  nile;  it  i.i  that  ihi"  rnhirgeint'iit  of  thr  hfurt  i^»  oftrn  snrfiri-^ 
in((1y  slight.  Vet  there  are  undouhtetUy  case^  in  which  the  Lrvaillh 
of  the  eardiae  ihilmvss  is  extraordinarily  increased. 

A  ven'  iiiitere,stirt^  residt  In  home  ejLses  is  an  arrest  uf  (level* jpnient 
Two  vixsyvi  of  my  own,  both  of  ihein  liltle  ^rls,  exemplified   this  well, 
one  i>f  whom  reseniblcil  a  <kill;  her  features,  iKJiies,  and  iiiuseli*?i  were  all 
small  and  dejieate*    These  ehildren  were  intelligent,  uitluiu;;h  not  nlnm}; 
enough  to  umlertake  any  sustained  mental  effort.    Then-  are  other  coms 
in   wineh  the  intelligcnee  is  defieieni,  and  a  s^Hninl  allusiiiin   itMHt  be 
jnaile  to  the  meiirrenee  of  the  Mongolian  ty|>e  of  inilMTilily  in  a^ssoriatifin 
with  eungenital  heart  disease,  as  was  |HJiJited  out  by  tiarptML     Thi-*  w 
a  vpry  serioiia  matter,  for  such  chiKlren  are  not  only  short-lited,  htit, 
even  if  they  nnrvive,  are  never  able  to  earn  a  living.     TIutv  an*  cilhrr 
ea.s('s  in  whieli  the  frame  is  not  stun(rcl  by  thi.s  cfindition;  ihr  cbihl  nia\' 
Ik'  Ixtlh  stout  and  strongly  built.    The  older  chihlren,  just  a*  ibe  infant'*. 
feel  the  eold  very  much,  and  prefer  to  .sit  hugging  ihr  Hre,  for  exertioi; 
makes  them  short  of  breath.     One  sueh  ])atient  had  a  great  weakm-w 
for  ilrinking  hot  lieer,  which  hi.s  father,  who  kfpl  a  ]ntblic  htntNC,  pre 
.scribed  ffjr  him  on  his  own  res|)onsibility.     Allhnngh  the  very  fart  tha 
these  ehildren   have   survived   infancy   is   prtwif  that   tliey   have  *,>ni 
vitality,  they  have  also  great  dangers  to  coutend  agaiTist.     'llie  dcvrhii 
ment  of  the  l>ody  with  tlie  cotnmeiieement  of  pul»erly  thn}ws  a  Ntrais- 
li[!iin  them   and  tnlx'reulosis  is  more  apt  to  attack  them  thrn.  c»r  tai 
in   life,  than    iH'fort^   puberty.     It  has  Ix'en  my  ex|>erienet'  In  find  tJ; 
HetwtH^'n  the  age.s  of  two  and  twelve  an  atlaek  of  endtM-urditi?.  has  \w 
the  most  fretjuent  eansc  of  death,  bnt  of  the  iin|X)rlaiie*'  of  lulu*] 
lo.si.s  there  can  l>e  no  doiibt^as  was  clearly  tlemon-stratol  by  Peatxjck. 

"^I'he  development  of  a  chronic  cough  and  ii  histon'  of  Wii^ting  w 
put  us  on  4>iir  guard  against  ttdK'rrnlosis,  bnt   n<ii  hnrriitl  c-onehMii 
shouM  1m'  drawn.    'i*he  naturally  blue  color  of  the  faces  of  these  Hiilili 
may  lead  to   an  exaggeratr^l   irjea   of  the   gravitv  of   the   intercu 
pnhiK^narv  di.sejLsp,  and  the  medical  man  be  led  to    moke  iioiniMii'h- 
ha.stily  a  most  gloomy  |irognosis- 

Other  R'spiratory  affertioiis,  notably  bronchitis  and  pnennjonia, 
serious  ofX'urrenccs,  Ix-canse  of  the  extra  strain  lliey  tnrow  u|khi  t 
already  impaireil  right  ventricle. 

■^i'he  develtjpment  of  (>Tid(M^ur4liti.s  \s  a  very  impnrlniU  rfmiplientr 
and  by  no  means  t-asy  («»  detect,  for  it  will  bi-  ri-udily  inider^tuod  ll 
with  a  loud  nuirnoiir  due  to  tlie  inalfortiiation  already  pn*«eijl,  onr       ^ 
the  gn^at  pr^wifs  of  a  ren-nt  emjof-ai'dltis,  thr  development  of  n  hrr^** 
is  lirtiilf  to  Ih'  obs4*ure4l.    The  «M'''Mrn'nfr  is  mn-^t  sfrioiis.  for  the  eiwrff^^" 
carditis  is  usually  malignant  in  ly]M'. 
In  some  cases  it  is  an  evidence  of  an  attack  of  rheumatic  fever,  fo^ 
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pericarditis  and  arthritis  may  occur  simultaneously;  in  others  the  cause 
is  obscure  and  spoken  of  as  infective.  The  fever  may  be  high  and 
irregular,  and  there  is  increased  dyspnea  and  precordial  pain.  The 
action  of  the  heart  is  much  excited,  and  generally  it  is  possible  to  get 
so  far  in  the  diagnosis  as  to  recognize  that  there  is  some  acute  compli- 
cation causing  these  serious  symptoms.  If  a  bruit  of  recent  origin,  and 
Iocalize<l  to  some  other  valve,  can  be  dotecte<l,  as,  for  example,  an  aortic 
diastolic  murmur  or  a  mitral  systolic,  the  significance  is  ver^-  great, 
and  this  will  be  the  most  reliable  direct  evidence. 

Pericarditis  and  other  manifestations  of  rheumatic  fever  are  also 
valuable  aids  in  determining  the  presence  of  acquired  disease. 

It  Is  not  surprising  to  meet  with  thLs  complication,  for  it  is  recognized 
that  some  cases  of  congenital  heart  disease  are  due  to  intrauterine 
rheumatic  endocarditis,  and  the  recent  attack  is  but  an  exemplification 
of  the  well-known  tendency  of  rheumatic  children  to  l)e  again  and  again 
attacked  by  rheumatism. 

Another  danger  to  life  is  a  gradual  failure  of  compensation,  comparable 

to  the  failure  which  is  seen  so  often  in  acquired  heart  disease.    On  the 

whole,  this  is  less  common  than  perhaps  might  have  l^een  expected. 

The  right  ventricle  dilates  ami  the  tricuspid  valve  becomes  incompetent, 

and   then  there  follow  the  usual  .sequence  of  events — dropsy,  ascites, 

congestion  of  the  lungs,  engorgement  of  the  liver,  and  albuminuria. 

In  such  cases  it  is  sometimes  difficult  to  determine  whether  all  this 

Imas   not  been  really  the  result  of  ac(]uire(l  and  not  congenital  heart 

disease.     When  there  is  no  very  definite  history  to  serve  as  a  guide, 

tM^nd  when  for  some  reason  or  other  the  upper  lobe  of  the  left  lung 

^FmJEis  retracted  from  the  cardiac  area  and  exposed  the  pulmonary  artery, 

i"t    is  sometimes  most  difficult  to  decide  between  congenital  and  acquired 

«:!  isease,  for  a  hemic  pulmonary  munnur,  when  the  upper  lobe  of  the 

l^E»^t  lung  is  thus  retracted,  may  be  so  greatly  intensified  as  to  very 

<:jrl<5sely  resemble  a  congenital  bruit. 

DiagnosiB. — This  is  not,  as  a  rule,  difficult,  and  when  difficulties 
jmx"ise  they  depend  either  upon  the  absence  of  cyanosis  or  of  a  reliable 
y»  ifistory. 

In  the  absence  of  cyanosis  the  condition  may  be  quite  overlooked, 

a.T^d  without  any  reliable  history  it  may  be  thought  that  the  disease  is 

a.<:T«|uired.     When  both  congenital  and  ac(niired  disease  of  the  valves 

a.»~«  present,  the  twofold  nature  of  the  lesions  may  not  be  recognized, 

although, even  if  this  should  be  the  case,  this  may  prove  to  be  rather  of 

acrademic  than  practical  interest. 

^jreat   dilatation   and   hypertrophy   of   tlie    heart   suggest    acquired 

disease,  as  also  do  apical,  systolic,  and  diastolic  murmurs.    Cyanosis  may 

result  from  emphysema,  advanced  tuberculous  disease,  or  nie<]iastinal 

growths,  but,  as  a  rule,  the  bruits  of  the  congenital  affection  prevent 

I  ^^y  mistake.     Some  cretins  are  remarkably  cyanosed;  this  affects  the 

W  ^^tremities,  and  on  more  than  one  occasion  I  have  heard  considerable 

%  uoubt  expressed  as  to  whether  the  condition  of  cretinism  could  really 

%        explain  this  phenomenon.    In  such  cases  treatment  by  thyroid  extract 
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has  settled  the  (^uostion^  and  the  cyatia^^k  ha,s  rapidly  disappeared  vith 
the  ituprovetiiciit  in  the  cretinous  sym[)toms. 

The  details  of  tlu-  difjeretttial  diatpios-is  of  the  various  forms  of  mal- 
forination  ure  Uejoritl  the  seojw  of  ihis  article,  and,  riu)rcc*ver,  ims»ti»> 
fiictory.  We  may  ^t^  hopejes.-ily  wrong  in  such  attempts,  aiwl  fin<l  aftir 
death  u  coiulitiiin  utterly  diiferi'iit  from  that  which  had  \h'vu  NiinniM-tl 
dnrin^r  life.  Some  of  the  main  iiidieatiouH  are  given  under  the  symploni.^ 
nf  the  dLseasc. 

Prognoais. — The  general  propiasLs.  since  it  inchides  rv<'ry  ftort  of 
malformation  compatihie  with  live-hirth,  is  j^rave.  The  first  pritieijile 
Ls  to  reckon  sytn]>toni.s  as  more  important  than  phy^ieal  sipis.  A  small 
opening  in  the  foramen  ovali-  or  in  the  septum  hetween  the  ventricle* 
may  give  rise  to  no  symptoias  at  all.  On  the  oilier  hand,  siirh  ?iyrnptora» 
as  parfjxysnis  of  <ly^piiea,  or  convulsions,  or  a  persLsteitt  low  (cm|MTatufp 
are  very  ill  omened. 

Another  imjMjrlant  p<jint  in  the  general  progno^Ls  is  the  s<K*ial  .itatm 
of  the  patient.  A  child  who  can  he  ^ven  all  the  arlvantaijes  4>f  a  wami 
climate,  an*!  can  escape  in  after  years  the  not  unmixetl  hli-ssinf;  of 
having  to  earn  a  living;  who  can  I>p  well  clothed^  and  l>e  eilnculnl  by 
tutors,  stamLs  a.  far  iH'tter  chance  than  the  child  whu  sells  matches  in 
the  .streets,  with  icy  rohi  extremitie^s  and  no  ])n)per  nieuU. 

The  ocf*iirrence  of  an  iittaek  of  acute  rhennmtism  is  an  exceedinplr 
<^rioiLs  matter,  and  hahle  to  end  in  a  malignant  endo<;>arihti^.     Ucjn-atnl. 
hronchitis,  pneuiiionia,  tiiWrculosLs,  ami  all  acute  rnuhidies.  ineludin 
iiif1uen?.a,  may  entirely  alter  the  pTOgnosiji  in  a  case  a|)pareiitly  fiivfn 
ahle. 

When  the  eoitdition   of  the  heart   itself  is  taken  into  accotinl,  tht 
prognosis  iit  liettcr  in  lesions  of  tlw*  or^linary  type  tliun  wlien  the  IcHici 
is  an  unusual  one.     It  is  not  indeed  ptwsihle,  even  with  the  nrdina 
systolic  limit  and  thrill,  t**  1h'  ulisolutely  certain  of  the  nature  of  tl 
malformation,  hnt  in  general  it  means  a  pnlmonary  stenosis,  ami  llit^ 
if  moderate  in  tiegree,  is  compatihle  with  a  life  rewhhig  to  iwlull  vrar* 

Laurence  Humphry  |K»ints   out    that   the  prngTiosLs   la   bi'tler  *l 
with  pulmonary  stenosis  there  is  an  o|H'ning  in  the  ventriruhir  srptiic 
fftr  thin  ojMMiing  eases  the  presaun'  in  the  right  ventricle, 

A  systotic  murmur  heard  at  its  maxininm  intensity  al»nnt  llie  middl 
of  the  preeonlial  area,  and  not  giving  rise  to  u  thrill  or  In  hypt^nnipti 
of  the  right  ventricle,  suggests  this  particular  lesion  of  a  patent  %e]»(ui 
ventriculoruni. 

Tfie  extent  of  the  cardiac  dulnes^  to  the  right  of  the  stemtim  U 
some  guide,  for  when  the  increiL'^e  is  considerahle,  either  the  legion 
consideralile,  or  the  strain  on  the  right  side  is  great  in  proportion 
(he  extent  of  lesion. 

The  degree  nf  cyanosis  cannot  be  relief!  upon  in  the  question 
prognosis.    The  most  cyanose<l  cases  that  I  have  met  with  luive  \» 
ehiUlren  over  eight  years  of  age.    On  (he  other  hand,  it  happeivt  br 
means  uncommonly  that  infants  with  congenital  heart  dUearte  and  nt«.'*^ 
or  no  cyanosis  die  f|uile  suddenly.    The  only  wjirning  lliat  may  lie  git 
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instifh  cases  is  a  refusal  to  take  foot!  and  a  ^nerat  siirfare  cohlness. 
Again,  it  does  not  follow  that  l>ofiinse  then*  is  nnly  a  slight  ^U'gree  of 
mnwis,  which  has  only  been  olvserverl  when  the  chiltl  hegaii  to  walk, 
thpw  may  nut  also  l*e  a  rapid  tk'velopment  of  serious  symptoius  ami 
ife«th. 

fvunnsi-!*  in  its  most  marked  degree,  Ls  assofiaiwi  with  sneh  lesions 
Aii  puimonary  atenasLs  and  patent  septa,  and  tlvese  an'  reeo^ized  as 
tlip  Ipss  severe  types  of  nmlfortiiatioh. 

in  mijsl  eases  a  fairly  accurate  idea  i>f  tho  future  can  be  obtained  by 

Keeping  in  mind  these  fact*?,  and  with  caution  the  parents  can  l>e  pre- 

fw^ed  to  see  the  true  meaning  of  sueh  a  seriniLs  malfonnation.     For 

^y  tiwn  part,  I  am  not  a  heliever  in  attempts  at  dramatic  prognosis, 

*^<J  feel  that  to  aj^sitnie  an  attitiuJc  of  certainty,  wIktc  th<Te  is  so  mueh 

Wnn^f  rtaliity^  Ls  only  to  tempt  fate.  To  say  "  He  will  die  iu  ihrt^e  montKs," 

•^tl  to  l>e  eorreet,  b,  at  best,  to  win  a  gkxmiy  triumph,  and  if  the  patient 

'  ■I'^'t-s  as  many  yciirs,  the  doel4fr  heeomes  an  object  of  ridicule.     Some 

*«*s  live  on  to  thirty,  forty,  or  even  sixty  years  of  iige. 

atment. — Trt-atnicnt  is  palliuti^(^  The-sc  cliililren  mu.st  he  kept 
and  very  can^fully  clothed  with  this  in  view.  If  p(jssihle,  they 
shouM  always  live  in  a  warm  and  erjoahle  climate.  1  prefer  to  |u;ive 
th»*ni  an  excess  of  fat,  if  they  can  digc-st  it,  and  I  also  attempt  to  keep 
^***.*m  fat.    Whenever  p(.>ssib]e,  they  should  l)e  i*tliici\tc[l,  Imt  no  mentiil 

Irtrsiin  should  l»e  permitted.  In  the  event  of  iheir  living,  their  employ- 
''x^nt  mu.st  Iht  li^ht,  and  they  should  have  plenty  of  .sun  and  fresh  air. 
^^e  excreUe  allowed  must  be  adapted  to  each  parlicidar  case,  and  will 
Al^-ays  need  caution.  Cod-liver  oil  with  iron  or  malt  are  useful  pre- 
SorJptioas.  Diptali.s  is  not  so  useful  as  strychnine  as  ii  cardiac  stimulant, 
*Mien  there  is  an  attack  of  heart-failure  with  {jrcat  lividily  the  applieatit»n 
»f  leeches  is  indicated  la  relieve  the  veins  of  blood.  For  the  fainting 
atiaeks  I  have  often  foimd  exce^edingly  useful  a   prescription  of   sal 

»  Volatile  fearbouate  nf  iimnionium),  etiier  and  peppermint. 
"ITie  general  rules  fnr  the  treatment  of  acquire*!  heart  disease  are 
et|ually  applicaljle  tii  this  alT<rtion. 


RHEUMATIC  HEART  DISEASE,  INCLUDING  THE  HEABT 
DISEASE  OF  CHOREA. 


Acute  rheumatism  is  the  most  frefjuent  cause  of  heart  disease  in 
cWildhoo*!,  at  which  time  it  Is  more  liable  to  dama^  the  heart  than 
latpr  ill  life.  During  the  first  three  nr  four  yeani  of  life,  however,  rhen- 
^nalic  fever  and  the  con.sequent  heart  <)isease  are  rare.  The  explanation 
of  tliU,  so  far  as  the  poor  are  eoncernetfl,  lio,*i  probably  in  the  fact  that 
thprery  young  have  not  the  same  amount  of  expasuri.'  tu  cold  and  wet; 
'lor  U  there  the  influence  of  school  Ufe^  with  its  cri:>wded  rooms,  foul 
'^*f.  and  joiinievs  to  and  fro,  often  made  on  a  stomach  not  too  well 

mid. 

TW  incidenre  rise,s  steadily  from  four  years  of  age,  and  about  ten 


rea(*hes  its  mcixinuim*  thougli  for  smnt  yt'urs  iiFtt-r  it  is  frviiurnt  rnougb. 
As  rhfumati^jin  is  mast  rife  iii  spring  iind  luituiiiii,  so,  tmr,  ilir  fm|MciH'^' 
of  thi»  form  of  hc^art  db^'ase  ri^es  at  tliost*  tiniL*s;  tlierv  Is  uUo  n  grcatrr 
ternIeiK-y  to  heart  affections  in  some  years  than  in  others. 

Statistics  as  to  the  relative  fr<f|ueney  of  it*^  iM.'eiirrcrK'**  in  rh^^umnttrim 
huvf  MOW,  I  think,  si-rvni  tlieir  ]»ur|KJse.  nrnl  liiivf  i^howii  (hat  even- 
ejtse  of  rheiiinatisin  in  eliildhtMHl  slioiild  1h'  l<>nkt*(l  upon  as  a  probuiitr 
oase  of  heart  diseaae. 

In  rejjanl  to  the  influenre  of  hert^Jity  it  has  lonp;  Iw^n  o^lniittiNl  thut 
there  ijt  a  family  tenilcncy  to  heart  affwtiotLs,  as  there  i-s  alsn  to  n-nal 
or  nenous  ones.  St>  far  as  thi.s  form  is  eoneernetl  it  Is  txplniii.tl  hy  ihr 
faet  that  the  rheumatic  pretlLspnsition  Ls  Ntrungly  lier**ilitarr.  The 
heart  (iiseaw  is,  in  my  opinion,  a  direct  eff<*ct  of  the  rheuniaiio  infiM'^ 
tion  and  not  a  compliration  liejM'nilent  upon  some  see<nuiHry  proctast. 

'I'o  me,  then,  rheiimntic  heart  [liseiise  is  a  ilipeet  eonseipieii^  of  the 
ae<"e,s.'<  of  the  infei'tive  ii^eiit  of  rheuiniitlsm  to  the  eunlvjw  vjilves,  live 
perieardinm,  and  the  heart  wall  tlirougit  the  ehanneU  of  the  oortmary 
blooil vessels.  The  lesions  are  the  results  cjf  the  poLsorci  of  the  bjK'(t*ru« 
and  of  the  vital  resietion  of  the  tissues  to  ihfise  poisons,  'fhi-se  lextuiu. 
I  Further  hold,  are  spt-ciric  lesioii.s,  ihou^fi  the  n-adtr  should  dearly 
understand  tliat  there  are  many  who  woidd  dissent  fntm  this;  ami 
ftltliou^h  in  a^'ement  up  to  that  \xttnt  wo\ild  hert*  differ,  an<l  hold 
that  many  different  infections  may  cause  rheumatie  fever,  4inc|,  ihcrv- 
fore,  rheumatic  heart  <lLsert.se. 

In  a<liiition  to  tlie  causes  alreatly  mentione<l,  natnrly,  «jge,  herfrli(^»- 
and  the  season  of  the  year,  there  oan  he  little  douht,  \  think,  that  a  <i>k   "^ 
inclement  climate,  a  clay  soil,  and  ilamp  hr)use.s  are  lUso  fiw-tors,  a 
must  l>p  taken  into  aeeount.     C)vereroW4Jin^  and  maLsanitalion  wiml 
also  appear  imp(*rtant,  for  rheumatic  lieart  disease  is  es|jei'tnily  omin»' 
in  largt*  towns.    The  path  of  infection,  sf»  often  !>y  way  *tf  the  tt»u-. 
points  also  to  the  congregation  of  chililren  in  schtHjIs  jus  a  fa<:*tor. 

It  is,  I  bi'lievc,  an  im}jortant  matter  to  reeunsidor  (he  predispo&i- 
cau.ses  of  rheninatic  heart  di.sea,se  by  thr  li^ht  of  the  infectivf-  nature 
rheumatism,  and    I   Intst   that  the  mediral    profrssitm  will  smm 
some  preat  effort  in  thi.s  <lirretii>n  on  heliidf  of  the  cliihlren  of  the 
IVrsoiially,  I  attach  no  importance  to  diet,  Ix-yoml  consitlerin^  that 
gross  ern>r.  such  i\s  gi^'i^K  l»rf^  (|uantilics   of   meat   to   the  younf!, 
detrimental  to  their  general  health. 

As  rheumatic  heart  disease  Is  the  most  frequent  and  mo>l  inii|>ort^  ■  gtt 
of  all  heart  afftH'tions.  and  one  of  the  most  important  r*uh]*-ct'<  in  efc^'»*l- 
drt»n's  diseases,  it  will  be  made  in  this  article  the  pivot  up<*n  whieft'~a  *> 
description  of  all  the  other  ftct|nired  forma  will  turn,  for  the  same  gencr=-»"^ 
principles  apply  to  all  the  forms  of  heart  disease. 

Patholog7.     Genehal  OtTLlNE.— Uhenmatic   fever  damajyes  rn-*^**^ 
rardiinii.  myocardium,  an*!  perieanliuni,  ami  to  this  j.'eneral  tnjurj»- 
piven  the  numv  cortiil/n.     While  rt^cofjniKin^  this  tentlenry  ti>  a  gm^^" 
damaj^^,  it  is  also  clear  lliut  in  some  eases  tlie  siren?*  fnlls  ujMin   ^"* 
striictun*  more  than  imotlifr.    Thus  the  valve^i  an*  die  must  fn*<ju*-w"m 
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inj'iPPfl,  and  of  these  espxially  the  mitrul.     'Y\\\?.  is  probably  Iwcause 

it  U  llie  most  elaborati',  and  tlie  Ix'jst  supjiliwl  with  blotHJ,  ntid  I  would 

CTOtnp^re  it,  for  tliLs  rca-^mi,  tn  a.  large  joint, 

Tbe  first  step  in  tlu-  niorl>id  prcxtAs  is  the  deposition  uf  llie  micro- 

cor<^U5  in  the  suljeiiilcjthelial  layer  of  the  fiibroiis  tlisue  of  the  vab'c  or 
pencanlium.  Then  follow  sweljinjj;  of  the  eonneetive  ti-ssne,  diliitation 
hxkI  even  ruptnre  of  blood  esipilluries,  :inil  exudation-  If  the  prcK'e*;.s 
is  sa'vetf,  the  eonneetive  tissue  is  destrnved  and  l>eeomes  neerutie,  and 
th^  lininp  en^lotheliiim  which  lies  over  tlie  daniagetl  area  of  valve  or 
pi*rieanittnji  is  also  itijnred.  In  the  mean  time  the  prnteetive  pRK-esses 
cvmt  tnlo  aetion.    I'he  eonneetive-tissue  cells  multiply,  and  the  leuko- 
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RheOnuUc  eadDcardlUa,  sbowiQ^  granulation  jn  the  necroUc  Ulaga. 

^Y^^^t  escaping  from  the  blo<>iivessels»  take  up  the  baeteria*  The  endo- 
^**liiim,  where  it  is  not  fatally  injured, does  the  same  duty,  and.everit- 
!j**'^v,  a  balance  h  usually  struck  l>etween  the  4lisea.se  and  the  reaction. 
.  ''*^  bacteria  are  destroyed,  but  the  tissues,  on  the  other  hand,  are  often 
'*''^*TJ«irably  dania^l,  and  need  to  W  pateheil  with  sear  tissue.  This 
''^^^•^w  of  events,  the  mareh  of  the  disease,  the  march  of  the 
'^'slanoe,  the  struggle  antl  imperfect  victor\',  is  the  histori,*  of  active 
^^'Uinatie  heart  disease  as  generally  met  with  in  chiUJhoo<J. 

'I'bi'  ean]inal  variations  from  this  type  are  two.     One  of  these  \a  a 

***^*^ti minus  smouldering  inflammation  in  which  the  entire  thickness  of 

^^  v-ftbe  or  pericardium  is  implicated,  and  the  connective  tissue  through- 

*^Ut  them  U  swollen  and  In  filtrated  with  leukocytes.     This  process  is 
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very  slow,  but,  ev^-ntuallvj  ihere  Is  great  damage  to  tht 
twsue,  and  the  rontrat-tion  whk-h  ri?sulLs  »s  extreme.  It  b  Wf0  fi- 
emplified  Uy  the  true  mitral  stetuisb*.  llie  other  tlcviatioii  from  the 
or<liiian'  tv\te  Ls  a  far  more  virulent  prtK^ess,  in  uhkb  tbr  balBOcv 
between  the  disease  and  resistance,  far  from  being  evjual,  is  grratjT  a 
favor  of  the  <Hseft£e,  and  the  bacteria  multiply  in  the  local  Ichioos  wkb 
great  rapidity.  It  Is  well  exemplifieil  by  the  rheumatic  form  of  aa^^naol 
enrlotardilis.  The  result  Ls  a  reniarkabte  one.  Ijirge  vep^iion*!  fonn 
upon  the  valve,  and  the  mic*nj-*>rganisnLs  are  scattereil  by  the  blood 
stream  in  everj'  direction.  Here,  again,  it  must  be  planted  out  that 
many  uill  not  accept  thi^  inteq>retation,  but  maintain  thmt  «n 
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of  malignant  endocarditi-s  are  the  result  of  niixe^l  infeetions  with 
mier&organLsms.     (See  Plate  XX.,  Fipi.  145.  14(i.  147  and  US.) 

EnD(H'aRi>iti.s.  "^J'he  cardiar  mhY»  are  iluniugi'd  in  thw  urf^T 
frequency:  (I)  the  mitral,  (2)  (he  aortic,  (3)  the  tricuspid,  and,  n 
ran'ly,  (4)  tlie  pultnunarv*.  I  am  convinced  that  the  <<|jL(ement  ll 
rheumatism  only  affects  the  left  side  of  the  heart,  IxT-aiise  the  bUx 
there  i&  arterial,  \n  one  of  those  ideas  which  iippeaLs  ntther  tii  tl 
imagination  thiin  to  tlic  ren-snn.  The  mitral  and  aoiiit-  valves  a 
affected  simultaneously  or  in  rapid  se(|Hence  with  ctinstdemble  fr 
fjuency,  but  any  severe  affection  nf  the  tricuspid  valve  Is  vrrj-  rare. 

'l^he  local  lesions  in  the  mitral  valve  lake  the  form  of  smiilt,  |wnl 
vegetations  ranpcd  along  the  lines  of  contact  of  the  si-gmcnt^,  iinil  tfc 
are   usually   situateri    upon    (he   auricular  surfait-s   of   the   mitral 


'Umatic  Endocarditis,  showing   the  ComTnencement  oT  a 

Vegetation. 

»<stion  through  a  eu«p  of  the  pulmonary  valve.     <Homnan).     All  llio 
valve!^  vfePA  damaged  by  t-h>eLin:)Htiann. 
Th»  early  vegeLsLJan  rar-med   by  broken  conn^Ctiva  tissue. 
EncJolhelial  lining  of  upper  surface  oT  valve. 
Connocliva  tiaauo  fr.3mework  of  valve. 
Endothelial  Lining  of  under  eui^raea  uT  vi^lve. 
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tricuspid  valves  and  the  ventricular  asjwct  of  tbe  aortic  valves  (see 
Fig.  140),  but  in  severe  cases,  e.spei'iully  of  the  mplignaiit  type,  they  are 
met  with  on  both  aspects,  on  the  <-hori]«'  tcndineie,  on  the  inner  surface 
of  the  walls  of  the  heart  itself,  and  at  the  base  of  the  aorta  (Fig.  J53). 
The  various  stages  in  the  produetion  of  the  lesion  are  .seen  in  Plate 
XX..  and  Fifp.  Ur^and  146. 

The  ed^t^  of  the  valve  in  the  earliest  stage  is  reddened,  in  the  later 
stages,  the  vegetations  have  a  waxj'  yellow  appearanee,  and  in  some 
mali^ant  eases  the,se  vegetations  reach  a  large  size.  If  the  reader  will 
turn  to  Pig.  145  he  will  see  that  in  the  neerotie  tissue  there  are  no  micro- 
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U*Uffniintendoianlllifl.    Rheiunatlc.    SbuwLiig  classes  of  diplococd.  la  IbeneGTOtfe  Uwue 

of  tbc  Tegetatlan. 


organisms,  while  in  Fif;.  147  tliey  are  numerous.  The  former  is  an 
tnstanee  of  the  usual  simple  endoearditis  and  the  latter  of  the  malignant 
type.  This  Is  the  seeret  of  their  dilferenee,  and  brings  home  very 
vividly  the  great  clinical  fact  that  simple  acute  rheumatic  endocarditis 
is  never  fatal  in  the  aeute  phase.  Why  should  it  be?  The  micro- 
organisms are  destroyed,  the  valve  heals,  au<t  the  aeute  stage  Ls  very 
often  over  even  when  the  psitient  snt'fumhs  to  pericarditis.  Cultures 
from  STieh  valves  are  generally  negative.  Hut  it  is  far  otherwise  with 
malignant  endoearditis — a  veritable  bacterial  volcano — for  that  tlwease 
u-sually  fatal  (Fig.  147). 
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When  the  process  of  hctilinp  is  studied^  twn  ty]M".s  nf  prrat  prartiral 
importanee  can  lie  rtM.()|riii/A'i!.  The  iirst  is  tliut  in  wlii* li  tin-  fnr  vl^ 
of  the  valve  is  coiitriictt'd  uiid  rriiinplcd  liy  scurriiiji.  and  iLs  edjff  tliirk 
and  uneven;  it  is  ihf  result  of  the  bursting  out  of  the  vcgt'tutiotw 
alorig  the  edge  of  the  valve.    The  result  of  such  a  lesion  is  meompeterux. 

The  other  is  repiv^seut*^!  hv  a  welding  to^-lher  of  \\w  sv\rn\ri\\s  «>f 
th«?  valve,  n  shorteninf;  of  the  chorda*,  ntul  ;i  j^i'iicrnl  ihic  keiiiiiji;  of  llw* 
valvular  rinj^^  \\  is  the  oiiteotne  of  a  ehrouie  .sniouldcHn^'  inflammatinn 
which  affects  the  etitire  thickness  rather  than  the  niarpii  nf  thr  v»lvr. 
The  msult  Ls  a  stenosis  in  which  the  opening;,  which  nuiy  i>nly  julnijt  llie 
top  of  a  j>eticil,  may  he  slit-like,  or  may  keep  its  cin'idar  outline,  and 
then  resemble  the  orifice  at  the  ha.sc  of  a  fuiiiiel. 
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JihBUmaUc  pHrlcanaiii.    SecUon  Ihroiigti  rliceni.[  lurer,  ibowliic  tbedlplooocd  :  .1.  cvdiM  i 

There  arc  connecting  link-s  lictwecn  these  two  jjreat  tyj»cs  of  he 
inff,  hut  in  their  pure  forms  they  represent  the  two  different  |>ro<*es. 
allufled  to  alxive.     Thr  attriic  fvlvm  are  seldom  very  jjrcatly  dunui 
and   in   mast  ca.ses  a  sM^ht   ihickeninjK  and  rniniplini^  an*  the  rt^L-i 
of  the  intlammation.     Thr  tncuspuf  valvf  is  inftvtrd  xiutrv  frt-i|nri« 
than  i-s  ^'ncrnlly  known,  hut   usually  only  to  a  s\\g\\t  awl   prartic»*'J 
insigiufieant  extent,  yet  there  are  occasional   cxamph-s  in   which   it         ^ 
greatly  chuiia*?ed,  and  there  may  In   these  ca.ses   result  in  Utrr    lif^ 
combined  mitral  an<l  tricuspid  stenosis. 

The  puhumarif  vahr  U  damaged  so  rarely  and  so  slightly  as  to  ore*/ 
no  further  comment- 
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The  Pericardium. — Pfriuarditis  h  t\w  rf,iult  t>f  the  more  severe  types 
of  rheuinatk'  fever,  and  may  l>e  a  eaiisp  of  death. 

In  very  aeute  ciuse.s  the  perk-iinhiiin  is  reddened,  and  there  is  a 
niiwterate  anioutit  of  e.vud<.t!  fluid  in  the  sae  which  is  turbid  or  even 
bkHxI-slaiiied.  In  other  t^a.'ies,  of  lonj^T  thiratioii,  there  is  much  fibriiio- 
celluiar  exudation  (Fi^.  152)  whieh  adhei'es  to  both  layers  of  the  peri- 
i-'aTdiiim,  With  this  there  are  alwo  flakes  of  exiidution  lying  free  in  the 
cavity,  and  the  fluitl  is  more  opat|iie. 

In  still  other  cases  there  hiLs  Ijeen  an  attempt  at  reeoveiy  and  the 
two  layers  an?  fonnd  adherent  with  n-eent  plastic  exiiflation,  and, 
finally,  the  evidence  of  an  old  pericarditis  may  be  diseovered  by  the 
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T>eciiiTenee  of  partittl  or  total  adhesion  of  the  two  layers  by  connective- 

tis^^ue  formation. 
The  a4*tnal  morbid  proecsses  in  |>crirurditis  start  in  the  subendothHial 

layers  of  the  |K*rieardiiirtJ,  and    it    i^>  even  then  gencrah  essentially  the 

result  of  numerous  individual  foci  of  inflammation  originated  by  the 
infective  agent. 

■   Tlie  yellow  liquid  pius  seen  in  suppurative  pericarditis  is  not  found  in 
^rne  rheumatic  ease,s. 

If  the  perieardinm  is  found  to  be  adherent  it  Ls  important  to  recognize 

be  extent  to  which  (his  has  occurred.     Is  it  simply  an  adhcvsion  of  the 
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t^'o  layerSp  or  in  addilion  arc  there  extensive  pkuropcricarditw  and 
media^^tinitis  chaining  the  hejirt  to  the  ehest  wall  and  to  tlif  lunf^? 
In  such  rases  not  only  the  internal  endothelial  .siirfate  of  the  parietal 
pericardiunii  has  been  mueh  injurerl,  but  the  inBiiinmation  hits  .spread 
lo  the  cellular  tissuej^  external  to  the  pencarditim.  Finally,  a  large 
pericardial  exudation  i.s  rare  in  rheiimatie  iK-ncanlitis,  unci  it  \s  fruin 
the*  exudation  when  it  is  fibrinopttLstic  that  the  diplococeu.^  can  Ik*  mt»t 
easily  Isolatt'd. 

The  Myocardium  is  frequently  damaged,  but  since  the  earcHac  wall 
consists  in  ^jreat  part  nf  very  s|x'ciiil  ti,>:i,'iiies — the  muscles  and  nerves— 
in  ofdcr  to  grasp  the  true  lueaninjr  uf  tlie  changes  the  word  niyoeanlitis 


J-  ra.  ISO 


V  -f.  „ 
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is  Iietter  set  aside.  In  place  of  this,  two  pmrc^ses  wilt  1h*  consiflrpr*  "W: 
the  first,  which  damag*\s  the  nnisele.  a  subtle  bacterial  [Mnson;  t%~~fc-r 
second,  that  which  sets  up  iiiflammatian  in  the  region  of  the  blo«»«:i- 
veascLs  and  supp>rtinp;  c!)nne<iive  tissue. 

It  would  Ijc  wronj:;  to  attribute  such  a  change  as  the  fatty  dcgeneraLi**" 
of  the  muscle  entirely  to  a  slow  di.stiirbantv  of  nulrition  resnltiitf;  fr 
damafje  to  the  bloodvessels,  and  thvis  make  it  dcw^ndcnt  upon 
inflammatory  changes;  for  intravenous  incK-ulation  of  a  monkey  *in<fll 
the  diplocoecus  has  profJuced  these  fatty  chatiges  within  as  short  a  lif*»*| 
as  four  days. 

The  morbid  processes  in  the  muscle,  which  are  of  the  greatest  pracCfc** 


I 
I 
I 
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though  wt*  thoroughly'  rt^ulize  their  exist- 
ence, TlK^re  is  no  doubt  that  they  are 
far  more  extensive  in  sonit'  lii^eH  than  in 
others,  and  an  the  outcome  of  an  exami- 
nation of  some  40  fa.ses  of  rhfuiiuitic 
canlitis,  it  aeeuis  to  inc  that  severe  injury 
is  especially  found  in  ease,s  of  virulent 
perieanJitis.  But  this  injury  doe-s  not 
spread  inward  from  the  fH'rieardium,  for 
sueh  lesions  are  to  be  found  distributed 
in  patrhes  in  the  neighlwrhood  of  the 
small  bloodi'es.sels  throiip;hfnit  the  wall 
of  the  ventricles  (Fig.  150),  and  what  is 
still  more  eonvineing  rnay  he  fomti*!  with- 
out any  jxTiearditis.  It  i.s  only  to  \ye 
expected  that  the  morbid  chanj^es  will  t)e 
moat  evident  immediately  under  the  in- 
flamed perifardium,  for  the  diploeoec-us 
is  deposited  in  the  sul>endnthelial  tis^itlCH, 
but  tliat  the  injury  spreads  from  the 
valvular  ring  ur  perirardium,  as  a  drop 
«f  ink  spreada  on  blotting  paper,  i.s  not 
correct. 

Tlie  mast  definite  alterations  in  the 
muscle  are  tlie  fatty  ones  as  shown  in 
Ti^j;.  1 5*),  Nuclear  chan^^^frai^nientiition 
«f  the  fibres,  iliniinished  and  exaggerated 
slriation  have  iilso  been  oliserved.  The 
minute  bloodvessels  in  the  .supporting 
connective  tissue  are  somelimes  ruptured 
and  minute  extravasations  iTsult.  There 
13   also   perivascular  exudation,    and    in 

some  ehronie  cases  there  are  found  in- 
terstitial and  perivaaetilar  Hbrasis,  llie 
■papillary  muscle,s  are  sonielimes  very 
njuch  injured   by  the    poisons,  especially 

^-hen  there  is  endoearditis;  their  function 

is  thereby  impairetl. 

In  cases  of  heart  disease  with  marked 

liypertrophy  the   mu.scnlar  (ibres  are  not 

^nly    more   numerous,   but    larger   than 

formal. 

Symptomatology.      Earltf   Warrrinrj.^.^ 

X'f>on   these  early  warnJugs  I  would  lay 

the  greatest  stress,  for,  so  far  as  one  can 
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sep,  there  is  no  possible  cur*'  for  severe  organic  heart  diseaiic  aad  ibc 
great  hope  hc.s  in  its  prevcntion. 

In  all  cases  of  rliL'uiiiatic  fever,  however  slight  or  floubtrul,  it  iiul"»1 
Ik*  siiriLii.si'd  thut  the  lieart  in  ilama^d  until  it  i.s  ceiiuin  frimi  fitreful 
examiniitioii  that  it  has  eseiipe*!.  By  rheiiniatie  fever  I  do  not  nM*ttn 
merely  articular  rheumatisiu,  but  all  the  variefl  m an ifesia lions  f»f  the 
diijea^e,  Hueh  as  chorea,  myalgia,  erythemii  iiiultifonnc,  nodtdr  fonna- 
tion,  brunchopneiimonia  and  pleuriay,  arthritis  and  tonsillitis.  Any  of 
these  manife.stations  are  warnings,  nut!  tin-  rn4»rc  ini|>i>rtant  Ut-aust?  tlw^ 
early  heart  di-seitse  of  ehildhtMHi  Is  notoriou.sly  destitute  of  Ntrikiiig 
elinleal  synipti>ins.  I  have  in  mind  a  child  whose  tnuther  renxarkfd  lo 
uie  that  he  ran  about  "  almost  like  other  children,"  yet  to  my  knowledi:e 
he  had  u  yMTieardium  lulherent  fn:»tn  a  previous  and  .se^'eri-  |«Tit'anlitLs, 
and  4lisea.se  of  lioth  the  aortic  an*!  inilral  vulvcs.  ThU  is  an  cxfM'rience 
e(»mnion  to  all  who  are  aerjuainterl  with  earrliae  disea.se  in  ehildluMid. 

There  are  still  earlier  warning  than  these  recognized  nianifeNla(ioii>, 
3t)nie  of  which  must  be  ctpiivocal,  yet  in  a  child  t»f  rlieuniatic  nCuck 
they  shoiilfl  arouse  snspiciou.  Wasting,  slight  fever,  I'ugue  piiiivs,rs|: 
cially  in  the  epigastrium,  nervousness  and  night  terrors.  ancTiiia  ami 
epistaxis  are  among  them,  and  though  no  one  wonhl  ppcteiid  to  ins 
conlidcnt  that  rheumatic  fever  was  their  explanation,  c^tjxTirncr  hsA 
shown  that  such  vague  symptoms  may  terminate  in  undouhlcd  t-anhitr 
rhenmatbm. 

It  h  the  many  manifestations  and  insidioiLs  eoiiRc  of  rheumalic  fever 
in  the  young  which  districts  the  attention  from  (he  heart  anil  leatU  lii 
lamentable  oversighLs.  On  the  other  hand,  the  heart  niav  l*e  (he  first 
orgiin  severtdy  attacked,  and  there  are  iiurnertnis  rast^s  in  which  the 
symptoms  comjwl  our  attention  to  it.  'nuis  ihc  child  ciin»phun>  t4 
pain  over  the  heart  and  -shortness  of  breath,  or  llic  tnirthcr  inav 
nutiee  the  thumping  exeiteil  impul.^- 

AcTTK  Dilatation  of  the  Heart.— From  what  haw  Inrn  iilrraHy 
written  concerning  the  morbid  anatomy,  it  will  U-  readily  underst«xki 
that  se\'cre  rlicinnatic  infections  damage  all  parts  of  the  Ijcart  and 
a  carditis,  but  many  ciwes,  whether  acute  or  subaenn*.  need  not  negc»- 
sarily  Im?  severe,  and,  even  if  they  arc  severe,  the  attack  must  have 
a  l>eginning,  and  that  beginning  usually  manifests  \tsf\t  as  ncvSf 
dilalation  of  the  heart.  From  this  there  may  Itc  complete  rtvoverv.  If 
tlu*se  patients  could  always  be  brought  under  medical  olMcrvation  M 
this  stagt*  it  seems  probable  they  niight  Ix*  sav(-d  frtmi  many  daof^en. 
Unfortunately,  this  often  does  not  occur;  moreover,  in  name  casts  the 
dilalatii>n  is  overliH»kcth 

The  ffififiptnrtui  obser\'wl  tn  dilatation  are  as  follows:  'ITierc  b  a 
slight  rise  of  tcnijMTiitnn-  (^H).5°  F.).  The  child  may  Itr  n  Ittllr  ^bcffli 
of  breath  and  (>nli\  The  rale  of  the  pulse  may  Ik*  increaseil  in  90 
or  1(H),  am!  be  irri'gular  in  rhythm  and  low  in  teiisioiu  Th**  raztltM* 
impulse  is  diffuse  and  (he  art^a  of  dei'p  caivliae  fli)1ne7%s  imTraneil  ta 
the  left.  The  first  sound  in  the  regitm  of  the  impulse  It  short,  aodl 
At  the  base  the  second  sound  over  the  pulmooary  are»  accentuated. 
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There   may  also  be   a  soft,  systolic,  whiffing  murmur,  heard   most 
distinctly  internal  to  the  nipple  line. 

It  is  a  valuable  education,  although  it  needs  some  expenditure  of 
time,  to  ascertain  the  limits  of  the  deep  cardiac  dulness,  and  to  mark 
them  upon  the  chest  wall  with  an  aniline  pencil.  In  this  outline  three 
landmarks  should  be  also  indicated,  the  left  nipple,  the  midstemal  line, 
and  the  subcostal  angle;  the  chart  can  then  be  traced  from  the  chest 
wall  upon  surveyors'  paper  and  kept  for  future  reference. 

Experience  has  amply  shown  that  this  stage  of  dilatation  may  often 
be  demonstrated  before  any  severe  cardiac  lesion  has  occurred  and  that 
the  latter  may  subsequently  follow.  Whether  in  any  particular  case 
its  detection  and  treatment  may  have  assisted  in  warding  off  the  graver 
Jesions,  it  is  naturally  impossible  to  assert,  but  therti  is  gootl  reason,  in 
'view  of  the  value  of  rest  in  rheumatic  heart  disease,  to  hope  that  this 
las  happened. 

There  Is  a  certain  danger  of  ovcrcaution,  I  admit;    but  I  feel  so 

.sfrongly  ujwn  the  value  of  this  early  sign  of  tiisease  that  if  this  article 

^Aould  help  to  impress  the  importance  of  acute  dilatation  upon  the 

r.niiids  of  those  who  are  not  alive  to  its  value,  it  will  have  <lone  some 

scjrvice  to  children. 

""Xhis  condition  of  dilatation  occurs  in  all  cases  of  rheumatic  cartlitis; 
it  <zomplicates  the  valvular  lesions  and  pericarditis,  and  is  the  great 
ca,use  of  cardiac  failure  in  a  heart  already  damaged  by  former  attacks. 
^Then  the  dilatation  is  more  severe,  all  the  signs  mentioned  above 
^*'i  11  be  emphasized,  an<l,  further,  the  systolic  murmur  can  then  be  traced 
oia-t^ard  l)eyond  the  left  nipple.  Yet  even  from  severe  dilatation  there 
uiSEa.^'  Ixj  complete  rc^covery. 

I  low  is  it  known  that  with  this  acute  dilatation  there  is  not  mitral 

^ti<  l<x*arditis?    In  man  and  in  aniniJils  there  nrv  examples  on  record  of 

<^<*5:»th  from  acute  rheumatic  dilatation  without  endocarditis.     If,  then, 

*lilii.tation  can  reach  t!iis  pitch  without  endocarditis,  it  Ls  legitimate  to 

**-'^>^iie,  in  view  of  the  complete  recover}',  that  the  less  severe  condition 

iTjaiy  also  occur  and  with  greater  fre(|uency.     Even  if  there  should  l>e 

^    =slight  degree  of  endocarditLs,  tliat,  in  itself,  would  not  account  for 

**'»o    dilatation. 

I*-ND0CARDm8. — Almost  insensibly  upon  this  early  dilatation  there 
*^ay  follow  definite  endocarditLs,  while  in  many  cases,  doubtless,  the  two 
processes  occur  simultaneously. 

X^'he  »yTfipio7n3  are  quite  unobtrusive,  a  little  palpitation,  some  vague 
pains  over  the  chest  and  epigastrium,  pallor  and  a  little  fever  art^  the 
^***ial  ones.  '^The  temperature  may  run  u])  a  degree  or  two.  Attentive 
^»>s«»rvation  of  the  character  of  the  first  sound  at  the  impulse  and  of 
the  second  sound  at  the  aortic  area  will  he  needed.  In  mitral  endo- 
^rtJUis  the  first  sound  becomes  short  and  ill-defined,  and  then  a  soft 
systolic  murmur  appears  which  will  repla<e  it  to  a  greater  or  less  degree. 
Auscultation  should  be  practised  with  the  child  in  the  recund)ent 
P^ition  as  well  as  sitting  up,  and  both  external  and  internal  to  the  left 
^pple  line.  The  bruit,  at  first  {x-rhajw  only  to  be  heard  occasionally, 
45 


was  reth) plication  of  the  aetxjud  soutul  of  the  heart/ 

h"if-tOt-tftt  fKThaps  gives  the  impression  that  is  ror 
ThLs  is  an  important  physieal  si^n,  hiii]  implies  Ihiit  the  n 
thickenrdt  and  hn^  Ix^'n  the  seat  of  aetnal  Inflaiitimition. 

The   history  of  early  axfHic  iiidocardiii^  Ls   very  sii 
mitral  etulocartlitls,  but  needs  even  closer  olaerviition. 

The  aortic  seconrl  soim<l  l)eeomes  faint  and  far  a  dn 
inaudible;  then  there  appeiirs  a  faint  .systolic  bruit, uml.  lastl 
This  ialter  murninr  is  fre<|uendy  lioani  better  to  the  left  i 
line,  or  behind  the  stcrnum»  or  even  in  the  tncaspid  9Z 
the  aortic  cartilage*  ■ 

Within  a  fortni;(hl  the  eollapsiiiif  puLsc  of  aortic  rcgu! 
\\0  t|uite  definite,  atui  already  the  ratliul  artery  may  Ua 
in  calibre^  J 

The  triciiApid  valve  does  nut  often  hIiuw  .sij|;n.s  of  injnr}^ 
such  w  the  ciLse  the  same  .soijuenee  of  events  will  W  notii 
eaae  of  the  mitral  valve.  j 

Thus,  in  this  r|uiet  and  insidioas  way  hi  a  life  rutno^ 
heart  disease,  and  the  vital  im|Jortanee  of  the  early  dilutu 
liume  to  OS. 

Perk'ahdttis. — It  Ls  in  theaevcpc  cases  of  rheumatic  fc 
eaniitis  occurs  in  a  first  altju'k,  anfl,  mon'over,  it  is  the  mos 
But,  in  spite  of  this,  I  wenild  warn  the  f)ractitioncr  i>f  tl 
sup]K)sin|i^  that  a  heart  is  not  ^^r^'ally  damapLiI  Ihtuusc  th 
no  {H^riearditis  or,  on  the  other  hand,  of  thinkinj;  that  h 
has  lieen  pericarditis  the  damaj^e  is  im^parubk'-  There 
many  eases  in  which  there  is  endcH-anlitis  with  disease 
eardiiim,  and  in  which  the  action  of  the  heart  is  very  exHl 
is  not  |)cricanlitis.  So  far  a.s  a  y^out\  re<-ovcry  is  conccme 
are  illttincnetl.  On  the  other  hHtid,  a  Hlirtiiiir  |K>rieanik 
the  hfurt  hitt  very  little  the  Wfirse  for  the  aftai'k-  ■ 

With  the  onset  of    pericarditis  tht^c  <|efinitc  atfmptomi 
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ffit-tion  rul>.     It  is  a  physical  .sign  of  the  utmost  value,  ami  the  moat 

Icart-Ful  study  at  Ihc  J>edsi<lr  Is  net<letl  to  recognize  ib  ilifftTf ut  flutriK-ttTs. 
IV'ricarriial  friction  Is  u-siially  heard,  at  one  time  or  another,  in  the 
couiso  of  rlieumutic  jXTit^arditis,  and,  on  this  acconnt,  rheumatic  peri- 
^C«pditi.s  h  an  easier  e4>n<htioii  to  4liagnnse  than  suppurative  poriearditis. 
Id  which  a  rub  Is  usually  never  heard  at  all.  Most  commonly  peri- 
cal^lial  friction  L>  a  to-and-fro  rubliing  sound  which  to  the  traine<l  ear 
is  e\ndently  tjnite  siiperfieia!;  pressure  will  modify  it,  but  the  tender- 
ness over  the  eardiae  region  should  make  the  attempt  a  cautious  one. 
Often  at  first  quite  soft  ici  character^  later  it  tuay  be  Iuu<l  anil  harsh 
L  and  okseure  all  other  auscultatory  signs.  Sometimes  it  Ls  only  heard 
H  during  systole  and  then,  if  it  is  faint,  it  may  l^e  mLstakeji  for  an  endo- 
^  cardial  l)nnt.  There  are  writers  wlio  hold  that  the  to-aml-fro  friction 
rub  eaiuiot  tx-  mistaken  fur  an  endix-ardial  sound,  but  the  iliffieulty  may 
be  a  very  real  otie  when  a  douljle  aortic  nmrnuir  is  present  iia  well 
^  OS  pericarditis.  Generally  the  hrst  spot  at  ■which  the  rub  is  heard  is 
^fe  over  the  large  vessels  at  the  base  of  the  heart,  and  another  favorite 
^   area   is   at  the  horizontal  nipple-level  immediately  to  the  left  of  the 

»  sternum.  This  area  in  either  ca-se  niay  increase  widi  gjvat  rupidity, 
anil  within  twenty-four  houi-s  the  friction  may  become  general. 
Because  of  its  extreme  vahie,  I  place  this  physical  sign  !>eforc  all  the 
other  evidences  of  pt^ricarditis,  hut  it  Ls  necessary  also  to  make  a  careful 
and  complete  examination  of  the  heart  on  the  dsLssical  lines  of  inspee- 
tiun,  palpation,  pereussionj  and  anseiillatlon.  It  will  Ijc  found  that, 
in  the  severe  and  aciite  cjuscs,  the  actiijn  of  the  heart  is  greatly  excited 
and  the  impulse  diffuse.  The  area  of  deep  cardiac  dulnesa  is  increased 
atid  may,  as  the  illness  advances,  become  literally  enormous.  Jt  is  an 
increiksc  upward  a.s  wpH  as  laterally,  and  with  it  there  is  also  an  increase 

»in  the  area  of  superficial  cardiac  dniness. 
The  stethoscope,  in  addition  to  demonstrating  the  pericardial  friction, 
conveys  l>ettcr  than  any  otlier  means  the  reality  of  the  cardiac  excite- 
ment, and  by  it  in  mo,4t  cases  a  mitral  -systolic  bruit  can  be  rietcctcd 
at  a  de<'[>er  level  than  the  friction  rub,  for  with  periciirditls  there  is  as 
I  a  rule  cndocanlitis. 
The  excited  action  of  the  heart,  the  rapid  sounds,  the  bruit  and 
friction  rub,  tofjether,  fi^v*:-  a  ciu'ions  lumidtnous  noi.se  which  bafHes 
description,  but  \\hich,  when  once  heard,  la  very  characteristic  of 
rheumatic  jM*ricarditis. 
All  are  agreed  tfial  there  is  an  inctrase  in  the  ijuantity  of  fluid  in 
the  jK'ricardial  sac  coincident  with  the  early  inHjinmiation,  and  all  are 
agreed  that  tlierc  is  comparatively  often  in  the  later  singes  of  |)eri- 
eardilis  a  very  great  irnTcase  in  the  area  of  precordial  dulness.  The 
usual  explanation  formerly  given  for  this  great  incrt^tse  in  the  canliac 
ilulness  was  that  there  was  much  exudation,  but  now  we  know  it  is 
mainly  the  dilatation  of  the  heart  and  not  the  fiitid  which  explains  this 
occurrence. 

At  fii^t,  then,  some  muffling  of  the  cardiac  sounds  may  be  detected, 
and  the  early  friction  may  become  faint  or  even  disappear,  and  these 
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mean  ihnt  some  cotisidomblc  cxudiition  hu-s  taken  pltitt'.  \'c(  I  WUrve 
myseir  currpct  in  stiitinj^  ihsil  fiir  mmv  frt'tpit'iifiy  tliis  |»lia.s(>  is  tmi  itt 
l>c  dcUt'tpd  at  nil,  hi»1  yet  the  areu  i»r  perleanlial  (iulness  irirTca'ics  holh 
to  the  right  ami  to  the  left  and  iipwiird.  A  lar^^e  effuiiion  in  ihr  rheumutie 
pcricnnJitis  of  uhildhood  must  he  extretnely  rare.  I  have  never  seen 
one,  after  tieulh,  so  largn  (hot  it  jieeUed  pamcentesis  <torita^  life,  Imt  I 
have  seen  many  whirh  during'  life  were  thought  to  need  it,  am!  in  h 
few  of  these  the  tlu>u^ht  determined  aetion,  a  neeclle  wa.H  intro<hi(ii!, 
and  bloo<i  jlrawn  from  the  heart.  There  Ls  then  u  different  explanation 
needed  for  the  phenomenon  of  the  enlarf^emenl  ttf  the  prtH^trtlial  *iuliuxx, 
and,  ius  has  heen  already  insLstedr  that  explanation  is  aetUc  ditfdaiion 
the  heart  itself. 


BbfBHUe  pfirlcaidltU.     The  poricflpai  liin  hua  bti;i4  'iin;ui.>l  a.a<l  sliun  js  Uw  ftmUtl  CXI 

Anite  peneral  pericarditis  is  eleaply  a  very  d«npero»rs  condition,  not 
so  much  iMM-ause  of  the  iiinnediate  risk  to  lifo,  hut  U'caiise  if  im/^tes  in 
lumt  caJtc.i  a  faniitis,  wliich  leaves  the  heart  fH-rntaneritly  weakrne^J.  It 
is  iliilieult  lo  give  precise  dates  for  rhr  dunition  of  the  acnie  stnfft\  c^^n 
differ  so  En  this  rt»i|jeet.  One  child  nniy  have  definite  i^Titanlili*  nnd 
yet  all  the  physical  signs  clear  up  in  a  we^k;  anotlier  may  drift  into  a 
suhacute  condition  which   ht-^ts   for  many  weeks,  wliilr  in  olht-r^  a|;min 

three  weeks  msiy  lie  sufficient— not  for  (he  heart  to  ivcovcr hut 

the  signs  of  pericarditis  to  cntiit-ly  suksiile. 

It  is  so  ako  with  the  symptonxs:  some  chihlrm,  except  for  1>n>a(h|i 
ness,  some  pain  and  fever,  suffer  but  little,  and  lake  llieir  food  thnii 


hut  for  m 
lUhles- J 
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'the  attack  with  enjoyment.  But  (lie  vinilpiit  cases  show  very  plainly 
the  fatal  injury  to  the  heart.  Thii-s,  liviil  pullor  ami  nipiilly  pnigressing 
anemia,  breath  less  ne,s.s  amounting  to  ortlioptiea,  aiul  pain,  are  significant 
symptonas.  Even  more  dangeroua  ones  are  continual  reiitk^ssness, 
sWplessness^  and  vomiting-  It  is  in  suoh  ca.ses  as  the.se  that  the  pre- 
*^>T<liaI  area  tteeomes  enormonsly  increased,  the  pulse  rises  to  1*^0  to 
i'l^Kurnl  is  .siiial!.  irremjlar,  aru!  of  low  tension.  Vet  there  is  no  striking 
^'Ipnia,  but  ti>waril  tlie  end  of  Hfe  then-  is  surne  puffiness  uf  \hv  ujikIe-'=! 
or  lower  exlreniities.     With  the  failure  of  the  heart,  the  hver  enlarges 
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*^Biailt  ernktOLnlltifl.    Tlie  bi-art  nC  a  rliiUI  ;  tbu  aortic  valve  li  exposed  and  shovra  a  laiVQ 
Teg^taLloQ,  the  result  of  mallgn&DLeiidoc&nJitU. 


**^Q  may  extend  helow  the  nrnljilieiLs  and  Ik'  tender  to  the  touch.     The 

^'^15^  beeome  congested  at  their  liases,  and  fiuid  niav  he  found  in  both 

"^Ura*.     Very  often  also  there  are  true  rheiimatie  pleurisy  and  pleuro- 

*7T'^<'apditts,  and  in  rare  eases  an  acute  etlema  of  the  lungs  ilevelojjs 

'*n  great  rapidity  and  eauscs  a  rapid  death.    The  urine  in  these  later 

^1^  is  scanty  and  alhnminons. 

j^     ^Nlien  death  oeeurs  in  a  first  attack  of  carditis — a  rare  event— these 

a^^    >he  symptoms  to  be  eX()ected,  an4l  the  actual  eansc  of  death   is 

^^J^trally  sudden  canlinc  failure.     The  temperutnre  for  days  may  he 

•-^iiormaL    Fortunately  the  more  usual  course  of  pericarditis  is  toward 
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recovery,  and  then  the  general  condition  improves,  the  fare  looks  less 

pinched  and  Ls  a  better  eolur,  the  pulse  and  n*.s])iriitinn  rule  <liiniut*h, 
the  urea  of  eardlae  (hilness  lessens,  and  tJie  tenifM-ratiire  iiuirtK 
approaclie.'i  tlie  normal.  The  liver  hecome.s  smaller  and  the  tiriiw 
free  from  nthiimin,  if  any  lias  been  present.  The  recovery,  k  is  tnir, 
may  he  slow  and  iiiternn>tp<l  hy  relapeie.s,  luit  it  \s  far  more  (N>mitu>ii 
lliiiii  the  fadd  resMlt.  Vel  it  miixt  he  udniittcd  tfuit  this  ri-eiu'erv'  h  rn4, 
as  a  nile,  a  [wrFeet  one,  fttr  tl»e  (ip|iosin>r  erjilfithehal  siirfa**tvi  of  the 
Iierieardium  have  ticen  damaged,  wad  adhesion,  more  or  k-ss  eumplelr, 
is  to  be  expected. 


:^?. 


W?, 


'^M 


r       ^ 


ElKlocardiUfl,  cliorea.  and  rhtiumiitic  fever.     NumemQi  dlfilacDcd  *n  prDMOt  In  the  irklvc  I 
ThevegdUtlottaareuuftllaAlDtlmirLerbcLiiiukUvcudoctntiU.'t,  but  Ibenim  nunt«RM»(ltfiimail. 

Lastly,  it  should  he  clearly  reeo^nized  that  at  the  tieilsiilr  rheui 
periearrhtLs  must  often  be  looketl   iipm  as  only  one  [naiiifrstfttion 
the  rheumatic  infection,  and  that  the  true  hUlory  of  ihr  illntss  ts 
in  which  this  pericarditis  is  tmly  an  incident.    The  tcmp<*rature  eha 
(Fig.  151)  shown  on  pa^e  7(13  is  a  guwl  ilhislrution  of  this  (nith.     (i' 
Figs.  140,  152  and  1">4.) 

Myocardial  Damage. — This  eanbe  di%'idefl  roughly  into  two  j(Tt>u|»: 
the  first  a  small  one  in  which  nre  placed  the  rare,  acute,  and  fatal  cms 
of  rheumatic  mvfx^ardial  disease,  which  will  W  treatc*!  of  later;  the 
second  a  larger  one»  difficult  to  recognize  wHth  eotifidence,  liul  prolttKlv 
m<?re  common  than  is  usually  sup^>oseii.  In  these  the  ilamage  U  lew 
severe,  hut  the  cardiac  I'alves  and  ]>erieardium  escape»  or.  at  the  mi>«t, 
the  mitral  valve  is  slightly  damaged. 
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ises  in  this  second  group  begin,  just  as  other  rheumatic  cases  of 
erate  severity,  with  some  dilatation  of  the  heart  and  perhaps  other 
s  of  rheumatism,  but  the  heart  remains  large  and  the  pulse  rapid 
irregular;  the  child  is  breathless,  anemic  and  excitable,  and  very 
J  tired.  There  may  be  a  systolic  murmur  which  disappears  with 
very.  It  is  difficult  to  be  sure  there  is  not  some  endocarditis,  but  if 
e  is  it  cannot  be  responsible  for  the  cardiac  weakness,  which  is 
B  out  of  proportion  to  the  amount  of  endocarditis  present,  and  some- 
9  very  persistent.  But  before  the  conclasion  is  arrived  at,  that  the 
iac  wall  is  at  fault,  it  is  important  to  assure  one's  self  that  there  has 
been  a  previous  pericarditis,  or  that  the  mitral  valve  is  not  narrowed 
ome  insidious  and  intractable  endocarditis. 


CHAPTER   XXrX. 

CHRONIC   RHEUMATIC  IIKAUT  llISKASi-:— TllKVl'MKN'T  OK 
llMKlTMATrc  HKARI'  IHSKASK. 

CHRONIC  RHEUMATIC  HEART  DISEASE. 


A,    The  Stat/e  of  Cnmpenfinlitm, 

Symptom fttobgy. — When  thr  anilc  rhciiniiifu'  illness  is  tivrr,  ihp 
tluma^r  wftifli  is  ^'tii.'riilly  k'ft  Ik-IuihI  is  slow])'  comt'tcHl  l»y  the 
developiiu-nt  of  liy^K^rti^Jijliy  of  tho  lusirt.  In  this  way  lu'iitth  mul 
strt'TifTth  art'  rrsttinHl,  atui  if  iinl  lo  llip  foriiUT  i|r;,'r<v  of  [HTft'clion, 
yft  nfU'ii  so  far  as  to  rtiablr  tho  <'hi](l  to  livo  a  Kiipjty  am!  ti.srfiil  lift*. 
"Plit'  legions  i\n-  now  saltl  to  [>f  compemsaU'd,  ami  it  is  nil  im[xirtant  to 
rt'coj'nii'A'  llio  factors  in  ihh  comp<*nsiitinn. 

Mitral  RefjurtjiUttion. — Durinif  thr  systolf  tif  the  left  vctitriHe  Homr 
hlofHl  is  forx'tMl  liark  tlimufjh  tlu*  iru'onipt^fiit  niilnil  valvo  Into  ihr  Irft 
RUrk'K'.  Tht'  It'ft  auricle  mast  then  ^h*  Jilatcd,  fur  it  will  t-tmtiiin  at  ihc 
end  *^f  its  iliastolr  the  iLsiial  supply  of  hlcHnJ  fpntn  {\\v  piilnionary  vriiw, 
togiMluT  with  thf  amount  rf^ur^itatnK  The  left  vcntnVk\  iiIm»,  will  \tr 
ililiili'd  tu  rt'ceivi'  a  larj^tT  .supply  on  the  c-^ystijle  of  llu-  aiirkle,  lJ<ith 
chanilM^rs  will  liy|X'rtro|>hy  in  order  to  prn|xTly  diseharip*  the  inewAvd 
qunntily  of  hlood.  *rhe  inu-seulatnrc  of  llir  left  luirirlc  is,  liowrvrr,  hiil 
comparalively  feehle,  jiud  thus  it  follows  that,  when  the  rejrurjritalion 
is  eonsitlerahle,  difficully  will  he  felt  in  the  pnhiinnary  ciix-ulalion.  In 
order  to  oven'orne  tlii.s,  the  ri^ht  ventriele  i.s  called  u|Mm  for  iiirreasrd 
efTort  anf!  so  hypertn>phies.  When  this  hy[MTtro[»fiy  fji-^ins  lo  fail,  the 
tricuspid  rin|;  dilutees  witli  the  ^fnernl  dilatation  of  tlw  ventrich^  ami 
relative  ineompeteiice  of  this  valve  will  result.  'I'liis  ineoui|H'ten«',  in 
turn,  Ls  to  some  extent  enrnpensatetl  for  by  dilatation  and  liy|MTtrnphy 
of  the  right  auriele.  'l"he  jHJwer  of  tliLs  aiirieh*  Is  hut  slijjht,  anil  Nei. 
I;lsI  of  all,  the  .sy.steniie  veins  feel  the  strain  itf  the  hack  prt'-vtiire,  and 
llie  cardinal  sifjns  of  tricuspid  refriirji^tatinn  are  nianifr'steil. 

Miirai  Stetwsh. — In  pun"  mitral  stenosis,  the  difiiciiUy  Is  a  more 
serious  onet  for  imtnediatrly  in  fr<»nt  of  the  eompamtivrly  weak  left 
auricle  there  lies  the  narrow  o|)euiui(  of  the  mitnil  valve,  Hyp<Ttn»pliy 
of  the  auriele  i.s  needt*d,  and  scuou  the  strain  Is  felt  uUn  in  the  pnlnxtnar 
eircuit.  The  rip^ht  veiitriele  must  ^-oiue  to  the  rescue,  and  liyp<'rtrot>hyJ 
When  the  right  ventricle  fails,  the  serpienee  of  events  15  ait  in  milnd 
regnrjfitation,  A  strong  right  ventrich*  is  the  safeguard  of  (he  patimL 
The  left  \*entricle  in  seS'ere  cases  receives  less  hlmxl  than  normal  ami 
the  nuisck"  may  atrophy.  The  .small  output  of  this  ventricle  in  jUinvn 
hy  the  stunting  of  the  child  in  development. 
(712) 
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Aortic  Regurgitation. — The  result  of  this  lesion  is  that  during  diastole 
a  certain  quantity  of  blood  passes  back  through  the  damaged  valve  into 
the  left  ventricle,  which  contains  in  addition  the  usual  supply  from  the 
left  auricle.  The  left  ventricle  is  dilated  to  receive  the  increased  quantity, 
and,  to  carry  out  its  increased  work,  it  hypertrophies.  When  aortic 
regurgitation  is  very  considerable  and  the  dilatation  of  the  left  ventricle 
is  great  from  failure  to  cope  with  the  strain,  the  mitral  valve  may  become 
relatively  incompetent  and  mitral  regurgitation  will  then  supervene  upon 
aortic  regm^tation.  The  enormous  enlargement  of  the  left  ventricle 
that  can  result  in  the  adult  from  aortic  regurgitation  is  not  often  seen 
in  the  child,  for  aortic  lesions  are  rarely  severe  in  the  young. 

Aortic  Stenosis. — The  strain  is  first  felt  during  the  systole  of  the  left 
ventricle,  and  in  order  to  force  the  blood  through  the  narrowed  orifice 
there  must  be  hypertrophy  of  the  left  ventricle.  l>ater,  when  the  ventricle 
fails,  there  will  be  dilatation  and  perhaps  mitral  incompetence,  followed 
by  the  secondary  results  of  mitral  regurgitation. 

Tricuspid  regurgitation  and  stenosis  can  l>e  understood  from  what 
has  already  been  written  upon  the  similar  conditions  at  the  mitral 
orifice. 

Combined  Lesions. — A  very  common  result  of  rheumatic  fever  is  a 
c-oMibi nation  of  mitral  stenosis  and  regurgitation;  the  strain  then  is  upon 
th^  left  auricle,  pulmonary  circuit,  and  right  ventricle. 

-Another  result  is  mitral  and  aortic  regurgitation,  in  which  case  much 
liyjpertrophy  of  the  left  ventricle  Ls  neede<l. 

^Vhen  there  is  a  generally  adherent  pericardium,  there  is,  as  a  rule, 
so  MTne  general  dilatation  and  hypertrophy  of  the  heart,  but  it  Ls  difficult 
t€>  recognize  to  what  extent  this  enlargement  of  the  heart  is  the  result 
of  the  adhesion,  of  the  usually  coincident  valvular  disease,  or  of  the 
"^Z5^<^*rdial  weakness. 

There  are  exceptional  cases  in  which  the  heart,  without  the  occurrence 
*^f  endocarditis,  Ls  strangled  and  atrophied  by  extreme  pericardial 
^-*^^  lesion  and  thickening. 

^Diagnostic  Points. — The  clinical  features  of  these  cardinal  lesions  are 
^'^       follows : 

^Compensated  Mitral  Regurgitation. — There   Ls   often   nothing  char- 
^*'*^"t  eristic  in  the  a-spect  of  the  child,  though  there  may  be  some  breathless- 
^^-^ts  on  exertion  and  cough,  a  tendency  to  bronchitis,  and  a  slightly 
I-**-*  ■^ple  tinge  to  the  lips  and  face. 

Jlie  pulse  is  more  rapid  than  usual,  easily  compressible,  of  fair 
.^^*  %ime,  and  either  regular  or  very  slightly  unequal  in  the  strength  of 
^^  individual  waves. 

^   TThe  cardiac  impulse  is  forcible,  and  situated  external  to  the  left 

*  t=*ple  line  in  the  fifth  space  or  touching  the  fifth  rib,  antl  the  cardiac 

J  *~^-«  is  increased  to  some  extent  both  to  the  right  and  left.     At  the 

^*  J:)ulse  there  is  a  systolic  murmur  traceable  toward  the  axilla  and 

--»^J^n  audible  at  the  back  on  the  left  side  in  the  infrascapular  region. 

**«second  sound  at  the  pulmonary  area  is  accentuated  and  reduplicated. 

-Tf,  as  is  so  often  the  case,  there  is  some  slight  mitral  constriction  as 
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wt'll.  th**re  will  be  ht'UTi],  in  aililitioii,  at  the  impulse  eitlier  a  sW^hx 
ninil»le  iinnietliatclv  liefon-  the  fii^t  soiaiii.  or  tlie  .sauu*  in  i[ii(l-4JuL>li>lr, 
or  imnnMiiately  fnlluwing  the  sccornl  sowml,  'VhU  rumhliii>;  .•ynimi  U. 
as  a  rul*%  sirittly  IwaliKeti  to  the  impiilse  anil  not  eonduetctl.  On 
palpution  the  hand  may  fee!  a  presystolic  thrill. 

Aortff  Rt'(furijitation. — If  this  w  well  inarkeil,  tlu-re  an*  usually  pjiUor, 
iiervmi^fiii'MS,  aii<l  sotne  dyspnea  \t\Hti]  i-xiTtinti;  hut  inint-nr  rhex' >vtaLi- 
to[ii,s  may  Ik-  present.  Thi^  pulse  is  inereaset]  in  rate,  it  U  u^uaUy 
regular,  ami  the  wave  lar^,  siniden,  and  ill^sustiLitied.  The  radial 
artery  may  pulsate  vislhlj\  and  thr  pulse  miiy  Iw  audihle  on  potting 
the  wrist  tti  the  ear.  There  is  eapilUm'  puUatiim  on  pn.^.siri;j  the  "tjuiek" 
of  thp  nails,  or  stroking  the  forehead  smartly.  The  impulse  ih  forcible, 
and  the  area  iiifreuseil  to  tht*  left  and  downwanl.     The  eanUnoJ  .-ii^i 

a  diastohe  murmur,  sometimes  toiij^  antl  hlowin^,  iit  other  times  sliurl 

ad  sipft.     The  position  <tf  maximum   intensity   Ls  very   variatite;  it  ii 

ten  hi'anl  most  dlsliiully  in  the  thinl  Ifff  spatr  ettwe  (o  the  sternum, 
aomt'times  at  the  iimer  end  of  Mie  siV4md  ri^lit  ?ip4i<f,  or  iH'hitid  the 
sternum  at  that  level,  or  over  (h(!  ensiform  eurtihige.  It  ran,  in  ?«»inr 
cases,  be  Iratvd  down  the  ri^lit  margin  of  thi'  sternum^  or  even  Im*  hi'unl 
at  the  im]>ulse*  Tliis  murmur^  in  my  ex()erieTiee.  is  more  kH*ali%nJ  in 
tht'  child  than  iti  the  adult. 

Aortic  Stettoxiit. — Tliis  is  a  very  rare  condition  in  ehildren.  Therr  » 
hreathU-ssness  on  exertion,  and  the  growth  of  the  ehiUl  is  .sttinlnj. 
The  pnlso  is  rapid,  the  wave  small  and  not  easily  eomppe*iil>le.  Thr 
impulse  is  fureihle  and  dLsplaceil  downwani  ami  outward.  'Hir  iwra 
is  inereased,  as  in  aortic  re(jur^it:ition.  Thr  eardinat  >ign  is  a  harsh 
systolic  munnur  which  gives  a  systolic  thrill  to  die  hand.  It  is  hcanl 
most  distinctly  over  the  aortic  cartilage,  and  is  traecahle  into  the  \Hf^ 
vessels  of  the  neck, 

Thriispid  Regurffitafiim. — This  is  so  intimately  eonnc*rtptl  with  tJie 
tielails  of  failing  eoinpensation  that  it  will  be  dealt  with  utiiWr  tluU 
hea^liug. 

Adkereni  Pericardium, — I  think  it  is  inripos-sihle  t<i  diagiio^e  this  in 
a  child  with  any  certainty,  except  in  rare  eases.  When,  however, 
there  is  indurative  mediastino-pericarditis.  which  will  l*e  de^enU^I 
later^  there  may  \ie  sufficient  eviilcnce.  I  have  se<'n  cxj^rienecd  oljsen*- 
crs  time  after  time  make  the  disignosls  of  adherent  pericardium  up<to 
the  evidence  that  is  usually  accepte<l  as  .sufficient,  and  yet  Ik*  wnon^. 
Arniesioii  IS  a  very  common  result  of  pericanlitis,  and  it  is  a  cxifnmMi 
event  in  the  atidtpsv-room;  its  occurrence  ihiriug  Hfe  eaii  thus  be 
often  giies.seti  correctly  from  the  history  of  the  illness,  but  it  is  no 
more  than  a  likely  gueas. 

When  there  is  fixation  of  the  heart  to  the  chest  wall  and  pleura*  then 
the  following  are  tlie  more  important  physical  signs  of  udhrsicm: 

Immobility  nf  the  ft|x^x  U-at,  n|»*in  ilei*p  respiration  and  upt>n  eluui}^ 
i\  This  sign  is  of  little  value  in  ehihlren.  for  a  lar>c^  braft. 
iut  pfrienrdial  ailhesitm,  will  not  move  with  n  rhangp  of 
■  aiiiall  ehi^t. 
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There  is  systolir  recession  of  the  intercostal  spaces  and  cartilages  to 
fthe  left  of  the  sternum.  In  some  cases  the  epigiLstrium  and  lower  end 
of  the  .stemiim  are  drawn  in  with  systole,  and,  ajs  Dr.  John  Broadhent 
ha^  [Jointed  outj  the  sides  and  ptxsterior  wall.s  of  the  lower  part  of  the 
thorax  may  also  show  this  same  retraction. 

A  diastolic  shock  may  he  felt  hy  the  han*!,  placed  over  the  area  of 
retraction  to  the  left  of  the  .sternum,  and  is  due  to  the  elastic  recoil  of 
the  ehesl  wall  at  the  conimeiicemont  of  diit^tole.  There  will  also  be 
cardiac  enlargement,  due  to  hypertrophy  and  dilatation,  and  the  respir- 
atory movements  of  the  diaphragm  may  Ix*  cmbarraKsed  by  firm  peri- 
eanlial  adhesions. 

Dio-stolie  collapse  of  the  veins,  in  (conjunction  with  systolic  recession 
of  the  intercostal  spaces,  a.-^  descril>ed  by  Friedreich,  does  not  seem 
to  have  met  with  ^ncral  accejitance. 
■  Lastly,  the  physician  may  find  that  tlie  damage  to  the  heart  is  greater 
than  woidd  be  ex[x*ctcd  from  some  simple  valvular  lesion,  and  in  this 
way  Ik^  led  to  .suspect  pTicnrdial  adhesion, 

Mtdltpie  ]'alv}dur  Lf-Htotix. — It  is  not  uncommon  for  two  valves  to  be 
danniged  siniultanennsly  in  an  attack  of  rlieumatlsm,  unrl  so  far  as 
children  are  concerned,  where  aortic  and  mitral  inconipelenec  arc  fonndf 
it  Is  niofe  pivtbable  that  both  arise  from  the  rheumatic  infection  than 
that  the  mitral  regurgitation  is  a  secondary  result  of  the  aortic  regurgi- 
tation. In  other  words,  the  mitral  regnrptation  in  these  cases  Is  due 
■  to  cndocanlitis  and  not  to  relative  incompetence. 
The  aortic  and  mitral  lesion  is  the  most  usual  combination  and  it  is 
a  serious  condition.  In  four  consecutive  cases,  coniing^  under  my  notice, 
three  died  within  eight<*en  months  fromi  rheuniatic  complications,  and 
the  fonrth  is  anemic,  hifi:hly  ner\"ous,  and  short  of  bn-ath.^ 

■      The  evidence  of  the  double  lesion  is  usually  definite,  but  unless  the 
practitioner  is  careful  he  may  overlook  the  aortic  disease,  the  diastolic 
mnrnuir  of  which  is  often  most  clearly  heard  to  the  left  of  the  sternum. 
Mitral  Steno.tln.^li  might  .seem  that  this,  of  all  the  lesions,  was  the 
most   stationary',  yet  it  is  not   so,  and  close  in*[uiry  will    prove  that  it 
Is  often  steadily  progressive,      Advanced  niitral  stenosis  is  rare  under 
twelve  years  of  age,  and  yet  mitral  endocarditis  is  very  common,  and 
may  V>e  met  with  a.s  early  as  four  years  or  younger;  certainly  after  six 
years  it  Is  common  enough,  and  often  .severe.     If,  then,  mitral  .stenosis 
ft  was  the  usual  result  of  the  healing  of  an  inflamed  valve,  it  should  l>e 
^  common  enough,  for  between  six  and  twelve  years  of  age  there  is  ample 
time  for  the  processes  of  scarring  and  cicatricial  contraction. 

'Hien,  again,  the  cases  of  mitral  .stenosis  w^hich  are  met  with  have 
usually  one  remarkable  feature  in  their  illne^ss,  and  tliat  is  the  absence 
of  any  very  definite  history  of  an  acute  attack  of  rheumatism,  although 
close  inquiry  will  often  elicit  a  prolonged  history  of  in<lefini1e  rheu- 
matism. There  can  be  little  doubt,  I  tbinkj  that  this  form  is  the  result 
Kof  a  persistent,  smouldering,   rheumatic  inflammation   of  the  entire 

<  ^nf^  writing  ihiB  article  I  have    pubUibcd  In  the  BrlUab  M«licftl  JourneJ,  OclAhcr  7,  IflOfi, 
dcttiUof  lw4![ity-<oiii<  EUcti  caaea. 
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htt'kne5.s  of  tin*  mitral  valve,  mitral  rin^,  and  chorclft*  (em linfir.  which  t 
>vi»tM  etmipart'  lo  chronic  periarliciilar  rhi.'iiiimti.siu,  Tlmi  ih<*  inflftm- 
[iiulion  was  i\  [wxiVtsir  one  w?w  the  opinion  of  Dr.  Sunstnn  sotnr  iwrntv 
yt'itrs  11^.  To  illii-straU-  my  mcaiuiig  by  aimlu^',  it  ii  cumparablc  to 
the  fibrujil  type  of  tulMTcnlfiLsis  nf  tht'  lilnf^. 

AltlioLi^h  therp  may  hv  nn  definite  Ivistopy  of  rheumatism  at  all,  in  t 
fertaiti  iiiiirdi^r  of  vnsvs  chorea,  of  a  |M-rsi.HteTit  and  iiilmctnliU-  tyjjr,  U 
a  witness  to  tin*  aetivitv  of  the  rheddialic  prtHTss. 

Mitral  stenosis  Ls  well  known  to  Ih'  uion.-  couimon  in  femftlpH,  uml  I 
Mieve  this  to  lie  because  all  rheumatic  afTections  are  n*ore  liable  t»  he 
chronic  snd  smonMerin^  in  the  femal(\ 

The  eornnieneettient  of  mitral  stenusit  L<i  most  ittHidioUA  and  often 
enough  the  eliilil  is  never  brought  Ut  the  (Itx-tor  tuitil  the  di.sras^*  is  w«-ll 
ailvaneetJ,  for  there  may  Ih*  no  pain  nor  discomfort.  When  its  develop- 
ment can  Ik*  trace<l  these  are  the  mast  usual  phenomena: 

The  ptdse  is  increased  in  mtc,  at  fiiNt  rr^uhar,  ftinull  and  not  very 
easity  compreHrtible,    Sometimes  it  feeU  like  a  thin  wire. 

If  then'  is  a  n'guryilant  bruit  thli  slowly  disap]H*ars  and  Iravi^s  a  fint 
sound  which  \a  short  ajxd  ends  alirnptly,  Tlicn  the  curious  lY^lujilication 
of  the  second  sound  (tut-tut),  whi^h  |)oint.s  ti>  some  thickening  of  ihc 
valve  l>econies  more  pronounee^l  and  lon^T,  an<l  may  iH-ctipy  umjsI  tif 
the  diastole.  With  this  ileveloprnent,  a  pn*.systolic  thrill  ran  Ix*  felt  in 
the  n'gion  of  the  impuNe,  and  the  pnlmonnry  s4M*onc|  Konrid  is  nctvnl- 
uated.  Finally,  the  si>-ea]leil  ri'dnplication  at  lln'  impulse  lirtT»m<-3i  a 
well-marked  presystolic  niunniir,  leading  up  to  a  short,  shjirp,  fir*l 
sound. 

The  clinical  picture  of  severe  mttral  stenosl*  is  an  interesting  one. 

The  small  output  of  hhwHl  fmm  the  left  ventricle  in  severe  mitral 
stenosis  leads  to  stuntiuj^  of  the  grttwth  of  the  child.  'Hiere  i«*  i»fl*'n  a 
jji'rsistent,  red  Hnsli  on  the  cheeks,  and  the  eyes  have  a  ver\*  ctiriotis 
translucent  brij;htn<^^s. 

The  dis^MJsition  is  sinp;ularly  patient  and  attractive,  a  result  partly 
of  the  n^finin^  influence  of  invalidism  and  partly  of  the  altered  errvbral 
circulation  ^hie  to  the  valvular  defect. 

The  circulation  in  the  extrtmiities  i.s  poor  and  the  fingers  often  blue 
and  cohl.  This  imporfpction  in  tht*  rirculntion  nmy  rfiirh  such  u  de)free 
that,  when  the  heart  fails,  gangrene  of  the  extremitii-s  may  rtsuU. 


/?.    Ruptured  CompcvMjtion. 


The  comfK'nsntion  of  a  damaged  hear!  is  upset  by  many  innuenoe^. 
but  more  ciffteriiiHtj  inj  n  Tfhjtae  vf  rhm mutism.  Overexertion,  niiiid 
growth  with  anemia,  pulmonary  affections,  nervous  stmtn,  and  infer- 
tious  disetLKCs  arc  all  of  tlirm  iv^asional  fiK*(<irs.  A^nin,  wh<m  ct»iu|H'n> 
satiun  hits  been  clTectcd  ifrdy  with  rrpt-al  tlifficulty,  and  iLs  niarpn  *jf 
reserve  is  ciinHc^juentlv  vrn"  njirrciw,  even  the  ordinary  rxertion  of 
rvert-<lay  life  may  Ih'  too  much  for  the  crippUxl  heart. 

The  breakdown  in  the  heallli  of  the  child  is  thiH»  its  u  m]e»  a  comptrx 
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process,  in  which  active  rheumatism,  and  failure  of  the  heart  to  perform 
its  function  on  account  of  valvular  defects,  take  varying  prominence. 
In  some  cases  it  is  the  active  rheumatLsm  that  is  the  prominent  factor; 
in  others  it  is  the  failure  of  compensation. 

The  group  in  which  active  rheumatism  is  prominent  will  need  no 
further  description,  for  to  understand  them  we  have  only  to  apply  the 
principles,  which  have  been  already  given  under  acute  rheumatic  heart 
disease,  to  a  heart  already  maimed  by  previous  attacks. 

The  second  group  includes  those  ca.scs  in  which  the  rheumatism  has 
merely  stepped  in  and  pushed  the  heart,  as  it  were,  over  the  brink  of 
the  precipice,  upon  which  it  was  already  standing.  These  will  need 
further  description. 

Dilatation  and  Hypertrophy  of  the  Ilpart. — It  will  passibly  make  the 
subject  clearer  if  a  few  lines  are  devoted  to  dilatation  and  hypertrophy 
apart  from  the  valvular  defects. 

Dilatation  may  either  be  a  nccc5-sary  result  of  valvular  incompetence — 
a  provision  for  the  accommodation  of  blood  which  has  leaked  through 
the  opening — or  a  result  of  the  failure  of  the  myocardium  to  cope  with 
its  difficulties. 

DiUUaium, — Where  there  is  dilatation  it  shows  Itself  by  a  quickened 
low-tension  pulse  which  is  sometimes  irregular.  The  impulse  of  the 
heart  is  diffuse  and  tapping  or  may  not  be  palpable.  The  area  of 
cardiac  dulness  is  increased  to  the  left,  and,  if  the  dilatation  is  general, 
to  the  right  as  well.  The  first  sound  at  the  apex  is  short  and  clear,  and 
is  sometimes  followed  by  a  soft  systolic  murmur.  When  the  dilatation 
is  veiy  great,  the  systolic  interval  between  the  sounds  is  shortened. 
The  pulmonary  second  sound  Is  usually  accentuated.  The  symptoms 
arc  breath lessness,  pallor,  insomnia,  and  night  terrors,  cough  and  some- 
times slight  edema. 

Hypertrophy  is  salutarj',  but  the  very  fact  of  its  occurrem-e  is  an 
evidence  that  the  damage  which  the  heart  has  sustained  is  a  very  real 
one.  In  the  complicated  lesions  of  rheumatic  heart  disease  it  is  very 
necessary  to  search  for  and  recognize  the  existence  both  of  dilatation 
and  of  hypertrophy,  which  in  simpler  lesions,  such  as  those  of  renal 
heart  disease,  are  so  prominent  that  they  can  hanlly  be  overlooked. 

Hypertrophy  is  measured  by  the  well-sustained  character  of  the  pulse, 
the  forcible  and  localized  impulse,  and  the  enlargement  of  the  canliac 
area  downwanl  and  to  the  left.  The  first  sound  is  nmffled  and  slightly 
prolonged,  if  the  hypertrophy  Is  great. 

Symptoms . — The  early  symptoms  of  ruptured  comptMisation  are 
dyspnea  on  exertion,  cough,  precordial  pain,  palpitation,  wiusting, 
epistaxis,  loss  of  appetite,  and  insomnia.  K<U'niu  is  not  a  prominent 
symptom,  and  is  often  absent.  The  cases  in  which  great  edema  occurs 
are,  as  a  rule,  thase  in  which  there  is  an  unusual  amount  of  valvular 
damage,  but  a  strong  myocardium.  In  mitral  stenosis,  as  Sir  William 
Broadbent  has  emphasized,  ascites  may  occur  without  edema. 

Aortic  Disease, — ^^Furning  to  the  heart  itself,  there  are  two  chief 
forms  of  valvular  disease  to  be  considered,  iiamclv,  the  aortic  and 
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mitrtd.    Such  cases  of  aortir  disease  as  I  have  seen  in  childhood  ha« 
when  coinpensatiort  has  failctl,  cither  riicH  from  acute  rhcumatk*  ranJirr 
or  have  last,  for  the  tiiuf  lifinjij,  their  aortic  characteristics  ami  Ijttvu 
to  all  intents  and  purpostvs,  mitral  in  type.    1  have  never  met  with  tti 
Huddcis  syneo|ie  which  is  coiuparativcly  frequent  in  the  aortic  discs 
of  a<hvlt  life. 

Mitral  Difeitde.  —  When    the   heart   with   mitral    lesions   faiis^  it 
l>ecaii.se  the  right  ventricle  gives  way  and  tricuspid  regurgitation  >u(ji 
venes. 

It  will  be,  then,  a  sufficiently  accurate  impression  if  this  ph»te 
ruptured  compensation  l>e  looked  upon  as  essentially  a  condition 
tricuspid  regurffitatiotiy  the  features  of  which  it  is  most  essential 
recognize.     They  are: 

1.  Dyspnea  and  cyanosis.    2,  An  enlargement  of  the  heart,  espwisB 
to  the  right  of  the  sternum,  due  to  dilatation  of  the  right  auricle. 
The  development  of  a  soft  systolic  murnuir  in  the  tricuspid  area.    4. 
enlarged  and  tender  liver.     5.  Full  and  sometimes  pulsating  ^-riujw 
the  neck.    6.  Congestion  of  the  bases  of  the  lungs,     7.  Edema,  wl^ 
is  but  rarely  extensive,    8.  A  scanty  and  albuminous  urine< 

When  stenosis  of  the  mitral  valve  Ls  extreme  the  pulmonary 
mcnt  Is  intense,   and   thrre   may   Ix*  pulmonary   hemorrhajje  with 
withoiU  infarction.    Further,  thcn^  may  l>e  pan^xysmnl  attacks  <»f  |ia' 
t^ttion  anil  pain.    Rvcn  sudden  iloath  may  t>ccur  in  mitral  stenosis. 

For  s\iccrssful  treatment,  a  clear  mental  picture  must  also  be  ohtaii 
of  the  results  of  the  lricu.'5pid  regui^itation.  I^c  harkwnrking  eoit 
rasses  the  functions  of  all  the  viscera.  The  liver  l>ecomf^  fatty 
nutmeg  in  app^^arancc;  the  kidneys  are  congi.'sttMl  and  hanl;  the  spi- 
is  shrunken  and  lirm;  the  stomach  Ls  dilattn],  the  walls  thickened, c 
the  mucous  membrane  coated  with  thick  mucus, 

Cdngc^lion  of  the  bronchial  mucous  membrane  dL'fposes  to  bronchi 
and   congestion   of  the   hmgs   to   hypoNtatic   ]>hcuuionia,      I.astly, 
cerebral  circulation  Ls  disordered,  and  nirjht  terrcjrs,  dreatns*  and  iiisoir^ 
result. 

PhTsiuI    Signs.      Aortic    I^siotu. — As    I    have   already    nicnti<>r~» 
when  cuiupensation  fails,  the  norfie  irninn  \?.  masked.     The  rttllapr-^^- 
rliaractcr  of  the  ptiLse  an<l  the  Inrj;^'  wjivc  arc  mcMlifitil.     'VW'  m 
diastolic  murmur  may  disappear  completely  and  leave  only  a  suspici 
feebleness  or  al)sence  of  the  second  S"un<l  in  the  a*»rlic  area. 

'ITiis  ma-skin^  of  the  lesion  is  of  considerable  importnnor*  and 
cautious  physSHan  will  not  pive  a  flcfinitr  opinion  U|K>n  the  rxart  « 
dition  itf  the  heart  when  he  has  seen  the  |KLlit'Til  but  onee,  ami  thr 
this  .-^tajfc  of  failure.  For,  when  the  heart  fHllics  the  aortic  mur 
will  reappear,  to  the  surprise  of  a  hasty  diagnostiL-iati,  and  an  iic 
pecfcii  aortic  lesion  will  l>ecome  apparent. 

Mitrai  I^'xlonx. — The  heart  with  mitnd  lesions  is  variously  affr 
by  ruptuttMl  <-nrTipt'nsaliort. 

In   mitrai    rrrfurffitatinn  the   pulse   Ijccomes   rapid    and,  someti 
cxcooilingly  irregular.     The  systolic  mitral  bruit  b  more  prolon 
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|«ikI  inav  entirely  rcplaee  the  first  sound,  'Hie  previously^  fciroiWe 
impulse  of  the  Uft  vetitriole  beeomes  diffuse  ancl  tapping,  ami  the 
aceentualton  of  the  piihnnriaty  second  .sound  di.siip|xrars. 

In  mitral  stt-nonis  ilic  ]>ulse  lieconies  irregular  mu\  more  easily  com- 
pressible. The  presystolic  murmur  and  thrill  are  less  evidentt  and 
eventually  muy  disapj>ear»  owing  to  the  feehleiiesH  of  the  left  anricle 
and  right  ventricle.  There  are  then  left  a  ,shori>  sluirp  first  sound  at 
the  impulse,  bill  with  tio  nnirmiir,  and  a  very  faint  or  even  absent 
sec-ond  sound.  With  failure  of  eonipeu^ation,  the  accentuation  of  the 
pulmonary  .second  sound  di.sap]5ears  aUo. 

Course  of  the  Illneiu. — The  durati(Hi  of  this  stage  of  ruptured  compjen- 
salion  varies  greatly*  sonietimes  all  llie  unfavorable  symptoms  appear 
step  by  step,  or,  uu  the  other  hand,  only  a  few  develop,  and  then  treat- 
ment arrests  the  progress,  anti  eompen-sation  is  once  more  established. 
Witli  children  as  with  adults,  these  improvements  may  only  l>e  illusory, 
and  in  such  cases,  after  a  short  stationary  period,  the  downhill  course 
pe(;ommences  in  spite  of  every  reme<Jy, 

Diagnoaia  in  RheuiQatic  Heart  DiaeaBe. — The  diagnosis  of  the  various 
fomis  of  rheumatic  heart  di.^easc  rests  upon  an  accurate  stu<ly  of  the 
physical  j^igns  and  s\Tnptoms  which  have  l>een  descril>ed  and  it  only 
rfinains  here  to  write  a  few  words  Upon  the  genemi  diagnosis  of  the 
condition. 

This  i.s  based  upon  a  study  of  rheumatic  fever.  There  can  be  no 
doidit  that  rheumalif  fever  is  the  most  common  cause  of  Jieart  disease 
in  early  life,  and  when  confronted  with  a  case,  the  historj'  of  which 
affords  no  guidance,  but  the  nature  of  which  apjjears  in  no  way  itnusuah 
it  Is  the  safest  hypothesis  to  look  upon  the  condilion  jis  <hie  to  rheu- 
matism, ^rhis  cause,  however,  shoidd  not  Ik-  iissiinied  wilhout  careful 
investigation.  Inquiries  shoidd  be  made  into  the  family  history',  and 
into  the  occurrence  of  re[>eated  tonsillitis,  growing  pains,  and  erj'themata 
and  subcutaneous  nwliiles  must  be  .sought  for.  Chorea  is  usually 
rheumatic  in  origin*  and  even  if  tliere  is  no  instory  of  rheumatism  it 
may,  nevertheless,  be  the  first  cardinal  evidence  of  the  disease.  Clinical 
experience  has  clearly  .shown  that  a  child  who  has  suffered  from  chorea, 
with  dilatrttiim  of  the  hearty  may  a  yn-ixr  later  come  under  treatment 
with  an  endocarditis  or  pericarditis  which  is  certainly  rheumatic. 

I  am  also  of  opinion  that  many  of  the  mysteritnis  cases  of  mitral 
stenosis  which  have  no  ht.'itory  of  rheumatism  are  rheimiatic  in  nature. 

Malignant  endocarditis  is  always  a  riifficntt  problem.  There  is  now 
B  fpjod  deal  of  evidence  to  show  that  rheumatic  fever  is»  in  many  ease^, 

foctor,  but  it  is  uncertain  whether  (he  majority  of  those  in  which  there 

a  previous  history  of  rheumatism  are  due  to  rhcumalic  infection 
alone,  or  to  this  coupled  with  some  secondary  infection. 

Thus  the  gi^neral  diagnosis  of  rheumatic  heart  disease  is  baised  more 
upon  a  study  of  rheumatic  fever  than  upon  the  actual  condition  of  the 
hnn  itself." 

Prognoaia  in  Rheumatic  Heart  Disease. — There  are,  unfortunately,  some 
great  difficulties  in  making  a  prognosis  in  rheumatic  heart  disease.     It 
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Ls  not  a  (lucstioii  of  eaU'tilutiii^^  tlip  uxtt-iit  of  tncchank'ol   defcft,    ^Biol 
a  complex  probJfiQ  in  which  thu  liiibllity  to  rt'|X'aUti  utliu-ks  of  Hievu  — lu-l 
tiam  is  mast  important.     Wc  have  not  vet  sufficient  kiio\vlc*igi'  of         ihr 
laws  that  govern   a   rhi-uiimtic  infection i  iitverlhele>.H,  »tm\v  facts         ho' 
knowii  which  nmy  Ih'  aseful  in  a-ssi-stitig  one  to  give  a  proj;injsis,    'I'MBiiul 
double   inheritance  uauully    implies    a    liability   iii   the  child  Ui  .sev — -••iri 
rheuraatie  heart  disease.    The  younger  the  child,  the  worse  the  oullo^^ik; 
thi'  pnoi-er  the  circum-stanceSj  the  less  the  hope  of  avoiding  the  predLij: 
ing  caiiaes.     These,  then,  nuiiit  be  taken  intt>  account. 

In  considerinij;  acute  rheumatic  heart  dlsciLsc,  carditis  l^  the  ni 
danj^ToiLs  to  life,  mitral  incompetence  the  least,  with  the  e.\<*eption 
the  early  dilatation,  from  which  there  may  l>e  complete  rcc<iven'. 

The  insidioas  causes  of  persLstent  rheumatic  fi-vcr,  in  which  mg 
of  the  rheumatic  U'rtion^)  make  their  appearaiu-c  one  after  another^ 
most  grave,  and  as  l>r  Chea*lle  hst-^  cmpha-sized,  when,  in  .inch  riL=ri 
noiliiles  appear,  the  outlook  is  very  gloomy. 

It  b  a  common  experience  in  England  to  see  these  casts  drjft  slo" 
ilnwii  hill.     They  may  riilly  f4>r  some  months,  for  a  year  pi-rhajri  ^ 
even  longer,  Imt  even  when  at  their  la'^t  there  i.s  a  hi.stnr>'  nf  Iht-K  ^ 
pains  in  the   inu.'^cles  and   limits,  which  telU  the  tale  of  a   prra>< 
enemy. 

Acute  pericarditis  is  rarely  fatal  when  it  is  a  first  attack,  and  aci 
simple  endocarditis  never;  when,  however,  the  liciirt  Is  ;tlre:idy  daniji^ 
pericarditis  'is  a  very  serious  matter  indeetl.    The  details  of  the  prugn  •- 
in  such  cases  are  dealt  with   under  the  section  on   Acute  Uhcuiix 
Heart  Dliciise  (p.  (jD.")). 

The  prognosis  in  chronic  h^ari  dineoife  Ls  sumiunde*!  with  pttfs 
Thertr  is  no  douht  that  slight  ri'gnrgitant  mitral  lesions  are  nften  e^ 
pictely  compensated,  and  leave  the  heart  ahnost  as  sontid  as  Ih^T* 
and  even  slight  aortic  lesions  may  disapfjear. 

Mitral  stenosis  is  more  grave,  because  it  is  exci.'cdingly  iliflicull 
say  that  the  lesion  b  really  arn'stefl,  and  not  slowly   progn^sive. 
there  is  no  n*ason  for  iK'lieving  that  it  is  advancing,  and  the  ab  ■ 
of  symptoms  shows  that  it  is  %vell  c{jm|)ensatetl,  a  nsi'ful  life  far  In 
chiUHnKid  is  to  Ije  expected.    Yet  there  aredangiTN  in  young  aduh     !■  *'^v 
especially   connec-tetl    with    childbirth,    which    cannot    Ik.'    overhn»l 
IMitral  stenosis  is  clearly  incurable. 

In  estimating  the  amount  of  damage  that  has  rcsnltcd  fn»m  a  vhK"  *  ■■*» 
lesion,  the  sym|)toms  must  Ix*  first  taken  into  account,  .ind  thrn       ^w- 
extent  of  the  lesion  Ik-  gauged  its  a<.ruralely  a**  jiossiblr  by  the  am«  **•''* 
of  hy|iertrophy  and  rhlatatiou  of  the  heart,  and  by  the  rharartrr  oC    ^\\ 
sounds  of  the  heart.    It  must  not  Iw  forgotten  that  a  luuil  nujniiur  <-■* 
not,  by  any  means,  imply  a   severe  lesion,  but    that   its  iluratittn, 
the   extent  to  which   it  encroaches    upon    the    ciiriliac  soutids  ar^ 
more  importance.    Combined  at»rric  and   mitral   lesions   wrv   of 
prognosis. 

It  will  he  rememberctl  that  adhesions  of  the  poricartUuTU  arc- 
easy  lesions  to  diagnose;  and  so  it  will  not  be  hastily  concluded 
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because  there  has  been  an  attack  of  pericarditis,  such  a  complication 
has  necessarily  supervened,  or  that,  in  the  event  even  of  there  being 
pericardial  adhesion,  that  the  condition  is  necessarily  a  very  grave  one. 
When,  in  addition  to  the  pericarditis,  there  has  been  pleuropericarditis 
and  mediastinitis  with  adhesion,  the  prognosis  is  very  serious,  for  the 
heart  of  the  growing  child  is  hampered  at  every  beat. 

Each  failure  in  compensation  leaves  the  heart  at  a  lower  level  of 
efficiency. 

I..astly,  the  physique  of  the  child  influences  prognosis.  The  fragile, 
fair-haired  children,  with  small  limbs  and  frame,  are  bad  subjects  and 
they  need  very  gentle  treatment;  strong  drugs  upset  them,  and  heroic 
measures  alarm  them.  It  Ls  my  firm  belief  that  the  prognosis  in  such 
cases  Is  more  grave  if  the  rheumatic  heart  disease  is  treated  as  an  enemy 
to  be  overcome  by  fierce  blows,  and  the  natural  processes  of  recovery 
placed  in  the  background. 
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Blalignant  EndocaxditiS. — Malignant  endocarditis  is  one  of  the 
most  important  forms  of  endocarditis.  The  condition  variously  termed 
malignant,  ulcerative,  or  .septic  endocarditis  is  rare  in  childhood,  but 
becomes  more  common  in  early  adult  life.  Many  infections  may  cause 
this  endocarditis,  and  sometimes  more  than  one  micro-organism  has 
been  Isolated  from  the  damaged  valve.  The  usually  accepted  view  of 
the  condition  when  occurring  in  rheumatism  Ls  that  it  is  the  result  of 
a  s<?condary  infection  of  the  damaged  valves.  In  1902  Dr.  Paine  and 
I  showeil  that  the  rheumatic  infection  might,  without  any  added  infec- 
tion, produce  malignant  endocanlitis  in  man  and  animals,  ami  for  this 
reason  it  is  considere<l  here  among  the  unusual  forms  of  rlicumatic 
infection.  The  relation  of  rheumatism  to  malignant  endocarditis  is, 
according  to  this  view,  (|uite  a  consistent  and  rational  one  and  can  l>e 
stated  thus:  All  micro-organisms  which  attack  the  cardiac  valves  may 
pro<!iice  this  type  of  endocanlitis,  and  among  the  most  important  of 
these  is  the  micro-organism  of  rheurnatlsm. 

Pathology. — ^ITie  essential  feature  is  the  presence  of  the  micro- 
oi^anisms  in  great  numbers  in  the  vegetations  on  the  valves.  These 
vegetations  are  often  large  and  exten<l  from  the  valve  or  valves  on  to 
the  surfaces  of  the  auricles  or  ventricles,  on  to  the  chorda*  tendineie,  or 
on  to  the  commencement  of  the  aorta.  In  the  most  rapidly  fatal  cases  the 
vej^ations  are  small,  yet  enormous  numbers  of  the  infective  agent  are 
found  in  them  (Fig.  154). 

When  the  relations  of  these  vegetations  to  the  current  of  the  blood 
stream  is  recognized,  it  Ls  at  once  apparent  that  the  infection  must  be 
carried  all  over  the  body,  sometimes  in  the  form  of  detached  fragments 
of  the  infected  valve,  at  other  times  ius  the  micro-oganisms  themselves 
which  fringe  the  border.  Whatever  the  cause  of  the  malignant  endo- 
canlitis may  be,  it  is  apparent  that  the  systemic  infection  must  be  very 
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severe,  and  that  the  material  particles  tletufhetl  by  tlie  bliKnl  st 
will  give  rlst'  to  tlitwe  iinp(jrtant  .set'oiidary  lesions  trnuod  iiifari'ts. 

In  rlitHiTTiatie  ejtses  the  mitral  valve  w  uuxst  u.suall)'  affeete*!,  tlmi 
the  af»rtie  ami  tricaspiil  arc  soinettmeM  damagetl. 

The  tigiire  ( 1 54  )  ishows  a  goinl  exaiuple  of  the  ehan^i'  priMitirf^J  in 
valveii   in   man.      \a    a    rule,  the    vulve    that    Ls    attaekcti    haA 
injufeil   by    previoiia   emlrx'artlitis;    but    the  interpretation  .snmel 
given,   that    the  niieru-orgaiiLsrns   prefer    a    damagetl    viilve,    ap 
tn  me  les.s  likely  than  that  the  resLslanee  of  the  patient  hiLs  iK-en  lowi 
hy  previous  infeetinris.    Then  the  vital  ti.ssne.s  of  the  vulve  are  U-ns  at»; 
to  cope  witli  the  fre^h  tittiK-k,  or  it  nmy  Ije  tliey  harlxjr  the  l>ai-(eri^ 
in  a  rcsthig  stage. 

ft  LS  e.'isentiutly  a  Iik-uI  prt>e(«».s — ihertuti  the  valve  w  llie  bretilti 
focus  of  the  ^li-sease^and  if  this  eouhl  Ir'  cut  ont  one  feels  the  ilhic 
might  be  arre.sted.  In  clnlflhniHl  wv  know  th^T  the  teritUMH-y  of  m'vc 
infeetiuiLs  is  to  jjeneraliKe,  not  1o  loeahze,  iiitd  in  this  fael  probably  Is 
in  part  the  expUination  of  the  eoiuparutive  rarity  of  inaHgimiii  em 
carditis  in  the  younp. 

In  a  Herii-s  of  b'>  i-ases^  S  were  wrtainly  rheuinatie  chlklreii;  2  wi 
as.soeiateil  with  empyema;   !    witli   pyeniiii  from  suppurative  arthrit] 
I  with  tuVjcreulo.'iis  of  ihe  linij^'i;  li  wen*  of  doubtful  origin. 

The  morbid  anatomy  of  the  S  rhenrnatir  eases  was  of  the  svkXiw  typ 
The  chief  features  were:  more  or  less  (larnjipe  of  the  heart  by  ]>revii 
rlienmatlsin  and  the  preaenee  of  ve^ctuliinis  fif  eorisiihTubh'  size  npQ 
the  mitral  or  aortic  valves,  and  endm-ardinni  of  the  ]efl  aurirle.  Itifa 
tions  were  found  in  the  kidneys,  spleen,  brain,  antl  liin;;s,  but  nc 
any  abscesses.  I'he  spletm  was  sometimes  much  enlarp^l  wilhtiui  tl 
pre.senee  of  any  visilile  infarction. 

There  may  be  nephritis,  the  eonditinn  resembling  that  nf  Inrjje  whi 
kidney-      In  !i  eases  ei'n-briil  ln'tnorrhage  mrurreil  fmui  iureeliouor  tl 
cerebral  vessels,  and  in  I  an  cuorniuus  aneur^'sin  of  the  right  eumun 
femoral  artery  ilevcloped. 

Symptomatotogr.     Clinical    Cour.fe.—Thv    e*>urse    of    the    illne^ 
usuaily  [jro|oti;;i'd.    Thr  onset  Is  sonu'times  gradual,  wlu-n  shnrlnflss  ofl 
breath,  pn-'cnnhal  jjahu  and  ancniia  ar**  often  llie  (inst  warning>,  or 
ilhic^s  may  folh^w  upon  an  altatk  of  rhcumatLim  with  vague  .-'vrnpto 
against  which  the  patient  has  stniggled.    With  an  acute  onset  there 
iie  shivering  and  vomiting,     Tlte  tenifHTHtDn-  is  irregular;  somHiir 
within  twenty-four  honrs  the  range  in  eotisiilerahk-  intfr  (^liBrt.  Kig.  !.'» 
in  other  cases  there  is  a  ctHistaiit  degree  1^f  pyn-xia;  tinally,  in  nlill  olht 
fever  tweurs  at  irn'gular  intervals.     The  pidsc  is  rapid  ami  the  h 
i-s  exeitcil,  am!  there  is  often  a  loufl  .systolic  bruit  to  no  hf-nrct  over 
whole  prc'eonlinm.     Progrr^ssive  anemia  is  gcneridlv  a  striking  featu 
&A  are  also  sndilen  attaekii  of  pain  as.soeiated  with  the  foniialinii 
infarcts  in  the  dilFerent  organs.    Step  by  step  (he  ehild  U»m*s  grrm 
and  toward  the  close  of  life  is  delirious  at  night*t.    The  wa.sting  is 
found,  while  tliarrhea  still  further  drains  the  patients  strength. 

Purpura  and  increasing  brcalhlessuc&s  from  the  anemia  and 
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cardiac  fEiilurc  are  warnings  of  the  ctui,  which  may  coiiu'  .fuddmly 
frtiim  ccrebrjil  heniorrJiagc  or  syncopt*.  or  may  he  gratluul  from  cxhaiu- 
turn  of  llu"  child's  strength. 

Diftfnosis. — In  the  early  stages  thi»  is  ilifjicult^  and  tht*  more  su 
because  there  are  transitional  form.s;  the^ie  are  cos&i  whicli  for  a  lime 
show  maligimnt  ^ymptonis,  but  eventually  <|uiet  down  Htid  then  the  dijig- 
no.'^is  Ls  nsually  tliuught  to  have  been  mistaken. 

Sometimes  there  is  iloubt  at  first  whether  the  illness  is  nol  typhoid 
fever,  tuberculusi^>  pyemia,  or  malaria.,  but  in  mu»t  causes  tn  rhildlHMjd 
the  problem  is  this:  Are  we  dealing  with  a  severe  ease  of  rheumatic 
carditis,  arc  we  dealing  with  the  malignant  form  of  rhciiinulir  etido- 
carditis^  or  are  we  deidini;  witli  some  other  form  of  midlj»nHnt  endt>- 
carditis?    The  chief  diagnostic  points  of  malignant  en^lot-anlitU  are: 

I.  The  inijidiou-s  ratKle  of  onset,  with  the  early  signs  of  sevtrc  injury 
to  the  heart.  2.  Anemia.  3.  Irregular  fever.  4.  A  persLHtently  exriled 
aetioti  of  the  heart,  with  a  loiul  cardiiK"  murmur,  Altcr»(i*m  of  the 
charac-ter  of  the  murmurs  has  nut  appeareti  to  mc  of  real  value.  5, 
Enlargement  of  the  spleen.  6.  Kvidenees  of  infjin'tictn,  including 
purpura,  7.  Nephritis.  S.  The  occurrence  of  aneurysnw  or  n^rrbr&t 
hemorrha^.    9.  Diarrhea. 

These  are  symptoms  which  point  to  the  malignant  ty]>e  of  end«- 
i-arditis.  The  diagtiasls  of  the  rheumatic  origin  Ls  ctmJirmed  by  the 
isolation  of  the  diplocoocus  from  the  blo*Ml  and  the  prtKlu(*tion  of 
experimental  rheumatic  fever  in  animals.  On  the  other  hand,  some 
cases  may  remain  doubtful  to  the  end,  for  it  is  rarely  that  <»ne  can 
isolate  (his  micn>H>ri^nism  fn»m  the  blood  <liiring  life  in  thesr  ciise:^. 

Prognoflift. — Thiii  is  extremely  grave.  There  is  little  *Ji>ubt  that  thci* 
are  cases  which  show  many  features  of  the  malignant  \y]Hr  and  yrt 
eventually  reiTiver;  still  the  riTovery  is  but  very  impt*rfeet.  Those  ca.5cs 
which  are  unmistakably  malignant  always  end  fatally. 

Tr«AtmQDt. — Trc^atment  is  exceetlingly  nnsalisfnctory.  I  have  pcrsii 
ally  iie\fr  sren  any  good  result  from  the  vtse  of  antistreptfMtiit-ic  nr  ollii 
sera,  though  there  is  moR'  hoj>e  in  this  direction  than  in  any  other.' 

Every  elfort  yhouhl  lie  made  to  maintain  the  stM-ngth  and  iillrv 
the  symptoms.     If  the  time  of  year  and  cireumstanei's  pennit,  I  prrfi 
to  treat  these  cases  in  the  open  air.     living  on  a  couch  and  cun*fidl_y 
gnanleil  against  draughts*  ihey  re»»t  cpiietly  in  a  pure  atmiwphen-  anL 
^P  are,  as  far  ils  p4is.sible,  catition.s]y  fetl  up.     The  prineiple:<  a4loplti]  fi 
^^  tnlH'n'ulosis  are,  in  a  mtMhfied  wsiy.  applicable  to  these  pntienLs  am 
have  the  same  end  in  view— vi?„,  to  increase  the  resistaiiiv  of  the  IwnI^ 
in  tfir  ImjM'  of  niii-stcriiig  the  iiiffciion. 

Acute  Ehettmatic  Myocardial  Failuie. — These  rare  easc^i  neetl  a  ft 
lines  of  description.     The  elfect  of  rheumatism  upoTi  the  mycM-ardi 
has  been  nireafly  dealt  with;  thls^  however,  is  a  condition  of  actJ 
failure  which  ileserves  special  mention. 

*  MhCv  wrfLlttB  Ihe  above  nrtow  ctta  have  been  r«<aotidc4  In  wbteb  Mrum  InMlmenl  bm  1 
thouirlil  •urceufUl.    The  hctutti  Hint  luu  beea  lucd  tuu  leoftnllr  besn  pofyTmlcat  and  ao  > 
AutiirbL-uiiiBtic  ■erqin  h«i  bec'D  durilfyvt). 
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^^  The  Gist  organ  attacked  may  l>e  the  heart,  but  in  yonie  cases,  at  least, 
^..^mhritLs  lias  pret^'dnl.  The  chief  syiiiptonis  are :  A  eiDiitiiLueii  iiio4lerate 
::^~-yrcxia,  a  rapid  pulse  (120  to  140),  anti  rapul  retspiration ;  pain  over  the 
:^^rart,  livid  pallor,  slight  edema,  restlessne^.s,  aiiU  voniitiii^  are  also 
j^k^.=^ually  present;  fainttug  attacks  are  liable  to  oeeur  iin<!  death  may  be 
^  ^Bjdden  or  gratlual,  with  eoniplete  failure  of  the  pulse  at  the  wrist. 

Such  rases  will  remind  the  reader  of  the  aeute  cardiac  failure  in 
:;^B^  nphtheria  [tj.  v.), 

Diignosis. — Diagnosis  rests  on  the  oeeiirrenee  of  rheuinati.sni  :ind  the 
i^z^  Tvponderaling  evidence  of  mytxranlial  failure.  Antemorlem  thrundiusia 
f-f^T»y  eomplieale  the  condition. 

The  phifxical  signs  are  mostly  negative. 

tThe  impulf^e  is  diffuse  and  the  cardiar  area  enlarged  in  all  directions, 
Tit  [here  is  no  evidence  of  perieurtlitis.  As  a  rule  there  15  a  .s*>ft  miirinur, 
::^*^^'Stolic  in  time,  audible  over  the  region  of  the  impulse;  this  i."*  some- 
«_«iuf^  eonductetl  towanl  the  axilla,  Honietinies  not.  The  Htst  sound  is 
s^J"if)rt  and  the  puhuouary  second  sound  accentuated  and  reduplieuted. 
^T^/jus  (he  physician  tlLseovors  dilatation  of  the  heiirt  with  grave  eonsti- 
"^•■^rional  symptoms  and  infers  that  the  condition  is  one  of  acute  myo- 
*^^*^iial  disease  the  result  of  rhevimatism. 

The  course  of  the  illness  is  variable,  for  it  carries  with  it  the  danger 
^^  sudden  death.  Should  the  illness  prove  fatal,  as  it  may  within  a 
^V'c<ek  from  the  development  of  the  severe  symptoms,  death  may  be 
^T^ite  sudden.     These  ver\'  acute  cases  are  gt*nerally  fatal. 

Treatment, — I  warn  against  the  ase  of  salieyhites  and  should  adopt 
*llo  sftn)e  methods  as  are  detuileil  under  the  trejitment  of  eanliae  failure 
*'»ip  lo  dlphtherin,     (See  pagt^  743.) 

iVIultipld  Serositifi*^  An  other  unusual  type  of  rheumatic  heart  disease 
*^^  that  with  which  there  is  a.ssociated  iuftainmation  of  other  serous 
*^^nihranes  in  aihjition  to  the  pericardial.  It  is  variously  named  indu- 
•^tive  meihastinoperiearditis,  or,  more  sIkhIIv,  multiple  ser*xsttis.  Rheu- 
■*iaii.sm  Is  not  the  only  eauiie;  tulwretilosis,  scarlet  fever,  and,  possibly^ 
*yphills  may  also  produce  the  condition.' 

I  have  <)n  several  o<*casions  made  necropsies  upon  eases  of  rheumatic 

T«»ver  in  children,   in   which,   in   addition   to  acute   pleurisy  and   pori- 

«^a.^ditis,  there  has  l>een  loeal  peritonitis  ai-ouinl  tlie  Hver  and  spleen, 

^nd  once  during  life  have  heard  in  siieb  a  cause  louil  peritoneal  friction. 

Tliree  times   with   Dr.  Paine   I   have  demonstrate*!   and   isolated   the 

tnierocoecns   from   the   |M^ritoneal   exudation,   and  onee  prtMluced,  by 

intravenou-s  inoculation  of  a  rabbit,  peritonitis.     These,  it  is  true,  were 

a<-utf  conditions,   but   they   clearly   have   a   liearing   upon   rheumatic 

^i^ultiple  serasitls  and  ftfTnrfl  athlitinnad  evi4lence  in  favor  of  its  oeeur- 

Tiencp.    When  these  multiple  inHammations,  instead  of  being  aeute^  are 

«b>w  and  smouldering,  then  the  clinical  picture  of  multiple  serositts 


will 


appear. 


'  *  Vftlu*We  KM»ant  of  the  AImmb  bw  been  recently  glyqa  by  Dr.  A.  0.  J.  Kelly  In  tte  Tmm- 
■^^wii  or  Ihe  Caliche  of  FbyslcUniof  t*hil*delphl*,  19Cr2. 
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This  case,  for  which  I  am  indebted  to  Dr,  F.  G.  Pcurose,  will  giv- 
gcnpral  kK>a  of  the  tyix". 

A  boy,  agrd  sevt-n  and  a  half  wars^  with  a  rheuniatie  mother.  gp( 
tliroiigh  and  chilled.  A  wet-U  afterward  ho  developt-d  rlu-iiniLalit'  frvrr  J 
h^'art  dlsea.se.    Three  months  later  swelling  of  the  face  and  aUloiut^ii 
notieed.   The  boy  was  well  nourlsheil,  with  a  fresh  eomplcxion  ami  in 
distress.  The  veins  in  th^  neck  were  full.  The  canliar'  an-a  was  iue 
upward,  and  though  there  was  no  hruii,  the  sound?!  were  nuiffleil,  *i 
no  impulse  could  Ik*  seen  or  felt.     The  air  entry  into  the  ri^dil  luti^  > 
impaired,  and  the    |>ereii-<sii>n   note  dull   at  the  base.     Tht-  urine  -^ 
natural,  there  was  no  edema  of  the  lower  extrt^milie.s,  bui  (he  aUlon 
w^  lenae  with  fluid.     After  tapping,  a  large,  siniM>th  liver  was  deteci 
The  ascites  recurred  and  he  hiis  needed  tapping  every  week  up  to       m 
lime  of  writing.     Althonj^h  m»t  distressed  he  Is  slowly  losing  grouncrrl 

Aseites  was  elearlv  the  prominent  symptom  in  this  rase,  hul.  as     W 
Kelly  has  emphasized^  the  ilevclopment  of  the  symptoms  differs  w^ 
the  particular  serous  membrane  which  is  first  affected.     I  ihitik  m^ 
reastmable  to  expect  ascites  to  la^  the  mast  fre*pienl  oeenrreniT,  U*et 
the  pleural  and   periear4lial  saes   may  Ix*  olililerateil.   Uut  mn  so 
[x-ritoneal,  which  has  to  bear  the  stress  of  ehmnif  ItiHummHtion    ^3 
eardiju'  weakness.    The  course  of  the  illness  is  prolon^tl,  lasting  «_» 
many  months, 

DiasnoBifl. — Such  a  ef»nilition  is  puzzling,  for  tlie  original  illness  w~^ 
be  ilWIefinixl  and  the  j>eri<'ar*litls  perhaps  overltinked.    rirThi>iis  or 
liver  and   tul>ereulou3   peritonitis   are  easily  ttaifused.     Tin-  ftilltiw^" 
points  are  of  assistance,  via.,  the  evidences  of  an  adhertMit  [x^rieanli  « 
the  presence  of  plenritls  or  an  adherent  pleura,  the  oeeurreiKf  of  fnf  |m  ^  ***"* 
attacks  of  jmin  in  assotnution  with  [x^rilu-patitis.  and  tin-  ilisr-nvrrj     *     "^i 
lar^',  smooth  liver.    Some  fiirther  allusion  is  nuuh-  lo  tlie  •iubje<'t  ui 
TulxTCidosis  of  tlie  Heart. 

Ptogaoais.^This  is  very  serious,  for  several  \it«l  organs  are  nll;it-^ 
The  adherent  ]x^rieardinm  cripples  the  heart,  the  iidlieren!  pleura  rii»  • 
rasses  the  lun^,  and  the  ascites  itnp:iirs  the  fmietions  of  all  the  ir» 
abdominal  viscera.     Lastly,  the  ri-jwated  p.iraeentrsis  uridcrniine** 
patient's  stren^jth  by  ilrawin^'  away  pdhtns  of  albuminous  fluiil.    'M. 
it  Ts  that  llir  ctnirse  Is  a  *l(jwulilll  one. 

Treatment. — 'i'reiilment    is    pidliative;   paracentesis    IwMng   ncor«-^ 
wluii  there  is  much  cILscomfori,   or  when   the   fluid   in   the  aUIi»] 
embarrasses  the  jM^'tion  of  the  heart  or  hmfpi. 


SOME  COMPLICATIONS  OF  REEUUATIC  HEART  DISK&B. 

Infarrction.^Altusion  has  alrea<ly  tieea  made,  under  Mali^ani  IC- 
matie  KndiH-rtnlitis,  to  the  wTurrenec  of  in  fit  ret  ions.     Thrse  umyr 
U*  met  with   in  rases  whieh  are  l(K»k(Hl   n|ion   ns  exanipl<*s  of  si 
rbeumjtHc  eudiM-imlitis,   in   aAHooiation    with   antcmonem    llmimk 
This  thromlxists,  as  cxjieriment  has  shown,  may  otx-ur  fr«Mn  mvi 
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■  wpaknes^s  wilhniit  any  visihic  rndocurditi.s.     Iiifarction.s  may  also  occur 
wilhout  dtlifr  fvicU-nt  uiiteiiiortciiii  tfiTuiiihosis  or  endocartliiis.    liifart'Ls, 
tli^fi,  may  be  oaaseil  by  Imtif  rial  emboli  aiul  by  <it'tat'Iu"d  fra|iiiient.H  4>f 
vpgi?tations,  by  blotMl  t'loLs  forniftl  in  iKl*  ventrirU's  or  aiiricJes,  an*), 
lastly,  they  may  be  encouraged  by  tbe  inereasetl  tendeucy  of  the  blood 
^m  to  form  cI(Jt;?,  as  ft  result  of  the  rheumatic  prowsaes. 
^P     No  detailed  de?icriptiot]  of  the  morbid  t-hiinges  will  be  given^  but  it 
'       h  of  cardinal  irnportatict*  to  recoj^^Tiize  that  some  infarcts  contain  numer- 
L^  ous  bacteria,  while  others  conlaiii  few  or  none  at  all. 
^1     l^ey  an.^  ctassitieilr  according  to  their  colors,  into  the  hemorrhagic 
^■or  red,  and  the  white.     In  rheumatism  they  may  soften,  but  do  not 
^suppurate,  and,  as  a  rule,  the  necrotic  areas  in  the  tis.sneH  Ileal  by  a 
process  of  scar  formation.     They  an*  met  with  umat  fre(|ueiitly  irt  the 
kidneys,  spkrn,  lungs,  and  brain,  in  rare  mstanees  in  the  liver,  occa- 
sionally in  the  arteries,  and  I  have  once  seen  an  infarct  in  the  pancreas. 
Symptomatology.— Infants   may  «H"ciir  in  the  kidneys   and  pnxliice 
I  itile  di^stiirbanee;  iicviTtlu^h'Ss  it  will  lie  useful  to  give  some  indications — 
•5.on»ewhat  arbitrary  ones,  perhaps — which  will  assist  the  tliagnosiy  of 
^^^  Caret  iour 

^m      1.  Rerud  InjarcHwi. — (a)  Sudden   pain   in  the   loins,  and    pyrexia. 

)f  i)  Sudder  liematuria  anfl  nlbujoiuuria,  and  the  pitssinj;  of  blood  and 

^Trpithclial  ca-st^  in  the  urine,     if)  'rendernesA  over  the  kidney, 

^b     2.  Sploiic  Infart'tion, — (a)  Sudrlen  pain  in  the  left  side»  nntl  pyrexia. 

^^A)  Splenic  enlargement,     (c)  Splenic  tenderncsa.     (d)  Occiksioiially.  a 

"friction  rtib  over  the  splenic  area, 

'•i.   PtdmonoTii  lnjaretUm.—(a)  Sudden  pain  in  the  che.st,  and  pyrexia. 
^  Jti)  Cough,  dvspnea,  and  hemoptysis,     (c)  The  yi^ns  of  an  area  of  solid 
^»m^  in  the  pct-sition  c;f  the  infari-t  and  sometimes  pleural  friction  over 
hat  same  area. 

4.  Cerehral    lnJarfiton,—(a)  A  sudden   "stroke/'    with    or   without 
implete  loss  of  eonscionsness*  a(nl  pyrexia.     (/>)  Paralysis,  u?!ually  of 

*:>ie  hemiple^c  ty]x\  witli  (jr  witlitnit  a|)liasi«. 

5.  fnfarrimn  in  ike  Mcfirutirir  I  V.vsr/jf. — {a}  Sudden  alHlominal  jmin, 
"^Nrith  more  or  less  collapse,  {h)  Mclena.  (c)  Meteoiism,  and  .sometimes 
f:fceritonitiH. 

The  occurrence   of  infarction    must   always   raise  the   suspicion   of 
*"»ialignant  endocardiliM,  and  (ht-n  the  profrnosis  is  very  f;looniy.    Terehral 
■  iifarctions  are  the  most  ilanjjt'rou-s ;  w  litTi  ternu'nal  arteries  are  obstrneted 
sioftenin^  of  the  brain  in  the  (hnuaped  area  will  follow,  but  when  tliw 
i^*  not  Ihn  ca-^e  thert^  may  be  gnod   recovery.     Iiifaret.s  in  the  lungs, 
Itiiliieys.  and  spleen   may  heal,  but   scarring  and   contraction   of   the 
damaged   areas  most  ftyllow. 
■fr      Treatment. — The  great  indication  for  treatment  is  the  pain.     1*hi.s  is 
"^ase<l  by  the  use  of  some  preparation  of  t>piu]n  and  external  applica- 
tions. 

Thrombosis  of  Veins*-  This  is  a  rare  eomplication,  although  Sehniidt, 
I^'lullf,  (Jiitay,  and   other  French   writers   have  devoted   considerable 
■■attention  to  the  subject 
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^B  One    of   these   cH-scfi.  a    pirl   a^«I    nine    years,   is    brirfiy   quoted 

^B  below: 

H  The  girl  was  admitted  to  iSl.  Mary's   Haspttal  unJer  L>r.  <*hr«iUr, 

■  February,   INf^,  ivith  lulvanceil  rfieiiiiiati4-  heart  disease,  f(illi>uin|(  am 

■  attack  of    scarlet   fever  two  years    previously.      She  was  n   cluUI  «f 

■  rheiimatie  parcnta^.  Aortic  ami  mitral  eiiilot^iinlitis.  arirj  perieanlius 
I  were  pn-sent,  with  edetna,  tyanasLs  mid  nephritic,  Thi*  ixeurn*iMr  of 
f  rhc^iiinatie  nodules  >;taiiipe4J  the  eiist*  i\s  ime  of  tlie  iiio.st  severe  tyjie. 

In  Mareht  there  was  pieuri:?y  upon  the  right  .side  and  after  thU  mki«* 
slight  improvement.  In  April,  the  thmmbasl'*  rommem-ed;  on  ibi* 
I3lh  the  leftside  of  the  neck.swelled,  and  on  the  Hlih  t\v  ri^jht  .si»h'.  'Hk- 
faep  now  Ix'eanie  purple,  the  lips  and  eyelids  swollen,  the  neck  ten*** 
and  tetHler,      Her  temperature  wassuhnonual.     On  iht-  17th  tlu*  ri^hl 

»flnn  Ijegan  to  .swell,  Utter  the  left  arm  and  the  npjx'r  part  »^f  tJu*  ehest. 
On  the  20th  two  firm  cords  were  felt  on  the  jieek.  Death  oeeurretl  on 
the  21st. 
The  neeropsy  show«!  antemorteni  thrombosw  in  the  two  inni>niiruilj% 
sulK'lavian,  internal  and  external  jiigiilari,  and  axillary  veins  rind  alsn 
tin  the  inferior  thyroid  vein.  The  superiur  vena  cava  was  filliil  Uy  uute- 
mortem  thrombus  in  the  upper  two-thirds  of  its  extent. 
Six  examples  have  eome  under  my  notice*  four  of  which  have  iH-curml 
in  ehildri-n  sutferinj;  from  advanced  rlieumjitie  licart  ili-HSLsi*. 

Some  writers  mention  that  this  form  of  thromlMtsis  is  nia^t  eftrnman 
in  the  lower  cxtremitie.s,  but  all  the  vnsv^  I  have  met  with  Imw  cndi- 
mencetl  in  the  lar]^*  veins  at  the  rvmt  of  the  ucek,  tliencr  suinctiiura 
spivading  alonjB^  the  sulxlavian  and  axillary  vein,  at  other  litnes  »pn*ail' 
ing  npwanh 

I       Diagnosis, — Dia^iosis  Is  based  ehieHy  on  the  Nnal  upiM^arnnee  an*l  J 
spread  of  the  edema,  the  tenderness  ahm^  the  veitis,  and  pain  cm  mmi- 
ment  of  the  affecletl  part,  and  the  dilatation  of  the  veruiu.s  tribntane-vi 
which  Hii]>ply  the  rlama^fl  vein.*.     Fever  nniy  atfompnny  the  procrss^ 
and  |>eteehiie  and  erythematous  patches  have  V>e«'n  notpd. 

when  the  vein  Ls  felt  as  a  firm  cord,  the  rlia^n"*^!'*  i'^  certain,  k 
diHieult  ea-scs  the  swollen  face  of  renal  di-sease  and  parotitis  tntt<t  U 
exelu<le*L  The  prognosis  in  such  eases  is  ijrwve,  for  the  ticart  dLs*-*.* 
IS  often  severe,  and  there  are  also  the  achlcd  ilflnp^'rs  of  a  cUit  Ikmiii 
detached  frcmi  tiie  vein,  or  of  an  extension  of  the  pnM*e.s:s  of  thnimlKP>i=^. 
to  the  fipht  auricle. 

The  mild  cases,  ami  those  in  which  the  conditi4)n  of  the  heart  U  m* 
hajH^lirss,  may  recover  cfmipletely  from  the  thron>lMwis. 

The  correct  explanatiim  of  the  m-eurrence  ijs  doublful. 

It  U,  in  all  probability,  an  active  rhenmatie  prr.K'*'SH  and  not  metrL 
the  result  of  a  failing  heart;  but  whether  thert^  is  a  primary  phlcbilw 
a  sectmdary  formation  of  elot,  or  whether  the  thriiniliosis  is  the  prima 
ehan^jc,  is  nt>t  vet  elcar. 

Treataint. — Treatment  is  paUinttve.    Puin  is  relirveil  by  fonuntatiivn 
and  by  pivin^  opium.    The  limb  is  kept  at  rc'st,  and  the  niovcmenLs 
I  be  neck  controlled,  so  far  a»  it  is  possible  (i>  do  sil    When  all  the 
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lymptoms  liave  piLsstnl  off,  iiiul  if  the  Unib  still   remains  edematous, 
skillt-f]   iiifLssiifje  is  hrlpfiil. 

Edema  of  the  Face. — ih^e  peculiarity  of  the  heart  cILseaae  of  <*hii<lhood 
Is  rlie  rinnpamtivi-  frt-(|iieiu-y  with  which  sliglit  e<lftna  of  the  fat-e  occui-s. 
An  apju'araiirc  simulating  that  st*n  in  renal  diseius**  i.'^  the  result,  but 
athout  any  of  the  changes  in  thr  urine  u-sually  fount!  in  tlial  JisriLse. 
'hroniKosU  of  the  internal  ju^ulai^,  o.^  alrea<ly  «k'scribed,  is  one  enuae 
of  the  oiiema,  though  a  very  rare  one;  anotlier  Ls  in^hirative  mediastino- 
prricarditis,  and  a  third,  I  sus|M'r't,  ih  sonir  slifjlit  renal  dania^. 

Pulmonary  Complications  of  Heart  Disease.— TIum'  eon^plications 
ar<'  irnjiortmit  bcransi'  of  tlieir  frequency  ami  their  detrinientat  influence 
upon  the  cuui'si'  of  the  di.^ea.se. 

Pleuropencajrditia   and   Fletiriisy.^ — Tliese   are   usually   true   rheumatic 

MTiaiiife^italitfus,      PU'un)|>erii'ari litis   is  detected  by  a  peculiar  yjhysieal 

^i^n,  the  pIeuni|jerieordial  friction  nib.     This  Ripn  is  heard  over  those 

l-egions  of  the  front  of  (he  I'licst  which  eori"<'sp<niil  to  the  position-s  where 

^ht-  lunj^ii  overlap  the  heart.     The  peciitiiinty  of  tlie  sign  Ls  its  double 

.«— h^ihln;  not  only  ih  it  synchronous  with  the  respiratory  movements,  but 

m  <  is  nio<liHed  also  by  the  cardiac  movements.    The  respiratori'  rhythm 

irs  the  more  superficial  and  the  more  striking,  so  that  the  cardiac  rhythm, 

-%^*'luch  is  the  fainter,  may  be  overloi»kcd.    The  sign  is  an  iniportutit  one, 

^::»peause    pleurocardial    friction    may    be    present    without    necessarily 

£  ivnttaniimation  of  the  apposecl  pericardia]  surfaces^  iind  thiL<i,  although  a 

t:5-.^ti3e  of  pain  and  ilistress,  it  is  not  in  itself  a  <langer  to  h'fe. 

Hheumatio  pleurisy  Ls  a  fret|iient  occurrence.  The  exuilation  is 
=^.«r"ldoin  extensix'e  unless  there  Ls  in  adtlition  tiicuspid  regurgitation,  and 
t  iien  the  ejfusion  Ls  in  great  part  a  passive  one. 

It  is  a  cartlinal  rule  of  treatment  to  deal  promptly  w\\\\  pleural  effusions 

■«;^-iien  ihey  ctnnplifate  heart  disease.     Karly  paracentesis  is   rfc|iiir<H|, 

"^-f  iio  imjKirtant  indications  are:  distres.sing  shortness  of  breath,  tnmble- 

-=t.*-jme  incifpctual  cough  witli  b]ooil-,stained  ex|}ectoration,  anil  absolute 

<.l.  ■■-iljie-ss  with  loss  of  breath  sounds  over  a  eonsiderable  area  of  the  lungs 

«m-^  flne  or  both  base^s.    As  the  heart  is  alreaily  enlarged  by  disease,  it  is 

<J  i  fficiilf  to  estimate  the  amount  that  it  has  been  dLsplace^E  liy  the  eflfusion, 

Pueumoiua. — Bronchopneumonia  is  one  of  the  manifestations  <»f  rlieu- 

TTiatic  fever  and  in  the  worst  cases  of  rheumatic  carditis  is  a  great  danger, 

*"l.'*lie  temperature  is  sometimes  unusually  high  (104*'  F.)  for  a  case  of 

rHeumatic  fever,  and  the  physlea]  signs  are  more  extensive  than  the  actual 

legions  in  the  lung  woulti  lead  one  t(*  stis]>cct.    This  comlition  should  not 

•>**  c-onfused  with  the  hypostatic  congestion  of  the  lower  lolics  of  tlie 

Jiiri^    which    <x^urs    in    severe   tricuspid    regurgitation.       Hhenmatie 

»>roiit.}j,jpnoumonia  may  occur  early  in  the  illness;  the  symptoms  ure 

*""ilt^  and  the  lesion  not  conHntni  to  the  bases  of  the  lungs. 

SdoisA  of  the  LuDgs. — Tliis  ran"  complication,  of  which  I  have  seen 

tnr*^  examples,  Ls  most  liable  to  he  met  with  in  severe  caiflitis.     1  am 

P^*   -sure  that  salicylate  of  soda  is  tpiite  free  from  blame  a.s  a  cause  of 

**-•*  o<vuiTenee,  but  this  is  only  a  suspicion.     It  Ls  a  condition  eompandile 

**    tHe  eiiema  of  renal  disease  and   begins,  as  does  that,  iti  tlie  upper 
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1oIh\s  an4  tiot  at  tlu*  Uosva  of  ihr  iiiri^.  Ii  is  iiol,  tlifn,  u  iMiHsive  nlrnia 
due  to  slow  rurtliiu'  failgrr. 

In  the  thrti"  cilsi's  iiinirr  my  i»wii  ivliKiTviiilun  o»if  rasr  n.'iiivrntl  unil 
the  ottaT  two  (lifil  lii  twchty-fuur  hours,  The  imlitations  for  Irf-ntmriit 
are  free  stimulation  of  the  patient  and  the  interthctiuii  of  all  (U<pn-.'v>itii[ 
reiiie*lifN. 

Other  Complications.  PuRPfRA. — Purpura  when  it  complicates  Iirart 
ilisfiiseshonltl  always  su^^^t  the  malignant  lypt*  *>f  iUv  (Jisrasr,  Ui(  il 
may  oerlainly  wt'iir  with  simple  rheumalir  carthtis.  In  uiaUgiiaitt 
I'Luses  the  purpura  may  occur  in  all  the  serous  membranes  as  wdJ  as  in 
the  skill. 

Nephritis  U  atao  suggestive  of  malignant  rheumatic  hrurt  iliscasc, 
for  it  is  only  the  graver  typw  of  rheumatic  fever  which  my  injure  the 
ki*lney3  as  to  give  rise  to  an  aeulc  nephritLs.  The  i  oti^lilion  niuxi  W 
distingTiishetl  from  infarttinn,  whioh  JAsu^lrlen  in  onset  and  aefrim|mnietl 
hv  pain,  l>ut  not  hy  (Hlcuia. 

IIvpKRPVREXtA  and  (Ianurene  of  the  extrcmiticji  are  UjIL  ^TrJ' ritrr 
complieatiotis. 


TREATMENT  OF  RHEUMATIC  HEART  DISEASE. 


The  treatment  of  rheumatic  h*Nirt  iH-seru-ie  i-s  not  sati.sfattori.',  (nj—. 
although  inucii  may  Ik>  dune  to  palliate  thi'  comlilion  ihen*  an*,  stfl 
present,  no  means  of  arresttiig  the  scarring  eonseipjent  ujjon  rr|iair. 

Ptophylajds.  -  Witli  the  demonstnition  of  the  infedive  origin  of  rhrt}.^ 
miitir  ffvri"  thi-re  shouhl  Iw  a  liright  fiitiin-  for  prophylaxis.  '\'Ue  logira  j 
step  is  (o  ileal  witli  rlicmiiatir  feviT  as  \vlt}i  any  (tllier  gn-at  infiftinn  m 
and  to  inquire  closely  into  the  laws  tiiat  govi-rn  its  (j<vurrenci*-  In  fini*-* 
this  forwnrri  movement  must  In*  made,  and  rheutuatic  heart  dUrast.'  viV 
l)«'ome.  I  have  little  douht.  k'^^  fref|Uent. 

There  are  clear  indirations  to  re-exauiine  such  prijhlems  as  theinilurTi 
of  r-rowded  towiis,  damp  houses,  muLsaiittalion,  and  the  influence  of  m> 
aut]  climate. 

iS*»  far  a?;  the  child  of  rheumatir  parentage  \s  ronrometl,  I  think 
very  advisable  thfit  a  close  intpiir)' should  Iw  inaiJe  into  the  c^»niliti(»( -a 
of  tlw  place  of  rrsidcnee.     It  shonjd  Im*  llioroughly  i.lr>-,  anil,  if  juknJM    j 
a  clay  soil  is  l>est  avoided  unil  a  gravel  one  eho?ieM.      A  wami,  ilry.  aix^ 
equable  climate  i.M  the  best,  while  bleak  winds,  sultf)'  heats,  and  mm  a 
dnsl  are  detrimental.    It  is  not  likely  that  the  majority  of  these  ehildr 
ran  thus  be  are(»mnioilaled,  but  it  is  wi^ll  to  liiriir  in  mind  (hiil  etJ* 
damp,  and  crowded,  stuffy  rtmnis  an*  r>|K-<'ially  tti  Iw  avrniilnl,  for  thim 
lead  In  eliills  and  sore  thnvals.     Thimp  elolhcs  and  ilnnip  lirds  Imnl  i 
neetl  a  mention,  except  to  emphasise  the  fact  that  errors  of  thU  kim 
in  the  casp  of  a  rhenmalic  child  may  prove  fatal.     In  ehamHif  lhe=- 
children  are  i>fti'ti  uniistially  bright,  eniotimiab  and  energetic.  '■'■■■         i 
their  boilies  before  they  tire  their  niimls.  aitd  thi.%  should  U*  tli         ^      j 
recognised  by  the  parents.     Uiseipline,  eiiforeed  n^t  after  thr  nwid^ 
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meal,  and  early  hours,  arc  verj-  valiiabK-  to  sudi  chiUlitn,  more  especially 
when  ihcy  are  becoinin;;  nervous  ;m(l  ihin. 

The  tligestion  and  bowels  lu'ed  t-arefiil  .stiptTvlsiuii,  for  thev  are  often 
disurdered,  and  then  there  folltnv  nigtit  terrors  and  iii.sornni;i,  urticaria, 
and  mignunous  headiiehe.s.  Such  aitmeiiLs  should  lie  trentod  by  mild 
remedies^  The  otd-fitshioued  rhubarb  and  soda  raixture>  fjreeedi'd  per- 
haps by  a  small  do.se  of  ealomel,  or  u  <lose  of  cotuixjund  rhnbiipb 
p«tftder  (Gregory's  powder),  whieh  is  iH-st  ^ivrn  wilh  a  tiftle  snl  vnlalite, 
(aninionium  earl>onate),  and  some  earlKHuite  of  mapiesia  or  eitnite  of 
potiLsh  for  the  urtiearia. 

For  derangffj  digi-slion  with  eonsHpation  the  following  is  iiaeful: 

#— Pulv.  rbel O.lSpm.  ('Jgr.) 

Sodll  Uctih.         ,       ,       ,       ,       ,        .        .       .       0.08  gra.  (&  bt.^ 

Syr.  linglberiB 065c,C.  (10  mltiitM.) 

A^.  meuLb.  piFP q.  s.  Bd      S.inc.c.  (2  dnidiiinB.}— If. 

SIe.     Tbr^  VtftCi  a  ^Ajr  between  tUealil  for  A  child  dF  seven  yean. 

As  a  tonie.  tjuiniiie  or  the  iilkidiiie  jireparatioii  of  ai^senie  may  lie  piven, 
ir,  lietter  still,  a  eharifje  of  air  is  reeuniniended.  Strong  dctdcs  of  iron 
■r  large  doses  of  cod-liver  oil  usually  do  harm. 

The  gimi-s  and  teeth  should  Ik'  looked  after  nu<l  the  development  of  a 
^cr-hronic  gingivitis  from  deenyed  Iv^eth  thus  prevented, 

^As  a  general  tonic,  the  followinj^  is  recominentled: 
Tt 


Vk—U'\.  arwnirniiH      ,       .      ,       ,       .      .       .       .  oiaco.  OiatiHmi.) 

TlDct.  &ucl<i  romicoB,  B.  P.  ......  0.20  c.«.  <3  mitiinM.) 

Syr.  Aamnt.  cnrt.    ,..,.,..  ].30cc.  t'-A)  mlnluu-) 

Aq.  ciJiiivtfoiTal 4-  8. 4d  e.UD  C.C.  {^dnchnu.} — If . 

SIg. — TbT«e  tlinefl  |l  djiy  sfler  meals  Ihr  ■  Child  qI  SBVert, 


The  throat  will  need  e.spet'ial  care,  for  one  certain  path  of  invasion  is 

>v  way  of  the  trmsils.  I  teaeh  rheuiriatie  rhihlren  to  Irani  to  gargle 
^^arly  in  life,  at  first  wilh  plain  water,  and  later  wiili  a  gtirgle  of  borax, 
^^xymel,  and  ro.^e-waler.  It  is  a  great  mistake,  T  Ijelieve,  t*)  foree  the.se 
^>hildren  with  much  stu<ly;  nnd  publie  sehools  of  Animean  eities  and  the 
■TKiard  sehooLs  of  Knglaud  with  their  medals  ami  eiiforeed  attendMnees 
^re  resjmnslble  for  a  gootl  deal  tif  rliort'a  ami  heiirt  di.srase.  The  resist- 
**nce  of  the  rhild  is  lowered,  and  theu  follows  a  sore  throaty  with 
^'heiiniatie  heart  diseaae. 

The  diet  shouhl  ]ye  plain  and  varied,  and  there  is  no  objeetion  to  the 
^ving  of  huU'hers'  meal  in  a  limited  amount,  say  onee  a  day. 

Warm  clothing  is  ver\'  net^essarv;  woollen  uiujergannents  for  winter 
i*nd  the  iK-st  (junlity  of  interwoven  wool  and  silk  for  summer;  gotnl  boots 
un<i  warm  six*ks  and  stocking  must  l>e  insisteii  upon.  There  is  alway.s 
tliLs  liof>e  to  Htimulute  us.  that  if  we  can  tiile  the  rheumatic  <-hild  over  his 
youth,  he  will  iK-coinr  later  in  lif*'  less  susceptible  to  eiirdiac  rln'imialism. 
■j  Acute  and  Subacute  Carditis.  Medicinal  Treatment. — The  most 
^^ucces-sful  method  of  trealineTit  of  the  acute  phases  of  rheumatic 
oarditis   U   a  debatp<l   question,   ami   at   the   present   time  the  use  of 

»satieylates,  in  some  form  or  another,  has  taken  .siirli  a  hold  on  the 
Tnedical  profession  that  it  will  be  julvisahle  to  comment  upo[i  it  l>efore 
turning  to  the  general  mea^sures. 
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Allowing  tlial  salicylate  of  soda  Ls  an  antidote,  can  it  l>e  safely  giv" 
in  largi'  ijuscsi*  I'hese  are  necessary,  for  even  the  advocates  of  t' 
specific  action  admit  that  large  dases  arc  needful  to  control  cardk 
riicumalLsm. 

My  own  aii-Hwer  is  in  the  negative.  I  ilo  not  think  it  is  a  direct  antiilc 
for  cardiac  rheuniatbni  or  that  it  can  be  given  in  hirgc  dascs  to  rhililr 
without  considerable  risk.  I  cannot  accept  the  statement,  nn<l  it  see  -^ 
to  me  only  a  .statement  that  salicylate  compounds  arc  a  direct  anlid^ 
to  rheumatism.  It  Is  very  douhtful  that  a  di.sease  such  jl*i  rlvin-  -m_ 
fever  forms  only  one  poison;  iiiileeil,  .such  evidence  as  Oiere  is  pfitnt^B. 
it  forming  many;  nor  do  I  think  that  in  the  tissues  the  salicylate  ec»»: 
pounds  have  much  antibacterial  effect,  for  active  rheumatic  lesions  «c:^ 
tlevelop,  even  when  large  dose.s  are  giveti. 

In  rheumatic  heart  disease  there  is  no  doubt  that  the  articular 
Hre  greatly  relieved  antl  the  temperature  lowered  l>y  this  Incatmcnl,  %.^::: 
the  articular  pains — important  though  they  are — are  oniv  an  incid^^  "m 
and  the  fever  Ls  very  rarely  a  reiil  tianger     On  the  other  hand,  sisr^k^ 
doses  do  not  seem  to  do  harm,  and  certainly  relieve  the  articular  pa  m  :^ 

The  risks  are  an  idiosyncrasy  which  may  sliow  itself  after  a  vcrv 
Iftrge  iloses  of  the  drug,  in  severe  vomiting,  great  depression,  and  gi-n* 
ilhiesH.    As  I  jMnnted  out  in  the  article  on  rheumatic  fever  in  the  Km 
ptrdia  Metlk'a,  HK)1,  it  may  also  cause  a  curions  condition  of  dji>|>i 
resembling  that  seen  in  dialx-tic  coma.     It  is  also  a  cardiac  dcpr 
andj  as  it  proiluees  polyuria^  is  possibly  an  irritant  to  the  kidney's. 

It  docs  not  seem  to   me  that  the  eases   treatetl   by  large   do^wis 
salicylate  of  soda  do  Ix'tterthau  others,  hut  rather  do  woise,  foralaw 
fnmi  the  ciTcet  of  the  drug  arc  apt  to  arise  ami  are  ^uU^ed  to  the  nat%: 
anxieties  of  the  disease;  nor  are  eases  so  treated  pn.>tect*^l  fnnn  rfday-*^ 

At  the  present  time  there  app<'urs  to  me  no  gofwl  rcasnn  for  adof>*L^ 
more  than  mihl  ami  palliative  measures  in  acute  rheumatic  heart 
ease.    Possibly  in  the  future  it  may  be  nt*ee-.ssary  to  i^Hthdraw  thLs  st; 
ment,  and  I  would  (\o  so  willingly  now  if  I  coul<l  see  any  riecjsive  eriil«~    ^mi 
in  favnr  of  a  spet-ilir  treatment. 

The  Palliative  Management. — With  this  method  the  physician  «^  «)n 
fes-scH  that  there  is  no  medicine  with  a  directly  curative  uctinn»but,lc«:?"^'t* 
ing  before  him  the  great  natural  resistance  then*  is  to  thr  rlicurr*  ^tir 
infeelion  and  the  dangt^r  of  interfering  with  snch  by  jn>werfnl  ^n*i 
.possibly  useless  or  even  harmful  rentedies^  he  endeavore  to  ai*l  ^1.*- 
natural  resistance  in  everv  |x»ssib!e  wav. 

A  good  example  to  take  of  acute  heart  disea.se  is  acute  jiericaT^'^te 
with  mitral  endwanlitis. 

Rntt  is  imiM-rative,  and  the  child  sliouM  lie  kept  l)*ing  down*  ur^^"^^ 
there  is  diHJeulty  in  bn^athing  when  iu  that  [Mtsition.  There  i.x  not-  ll"^ 
same  need  for  the  wrapping  in  blutikets  as  in  adiilu,  ftir  these  chil*^"^ 
rarely  sweat  at  all  fretdy.  The  foo*l  should  lie  liquid  ami  consist  c|-»»*ny 
of  milk  diluted  with  water  or  barley-water.  Beef-tea  and  chicken-l»^'™ 
may  Im*  given,  and  if  the  ap]>ctite  is  gotwi  nnd  the  tcmperatiin*  but  •  ,5 
r»ise«I,  a  more  liberal  diet  allowed,  sxich  ns  an  egg  or  a  little  f»h»     mtivH' 
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mailt?  bread  and  milk,  jellirs.  and  the  like.   Scvrrc  casc^  need  very  careful 

fot'diiig  willi  ptipti>nized  milk  or  thin  griicls  every  two  hours  in  the  day 

am!  even'  three  htmrs  at  night,  but  less  severe  cases  may,  I  lliiuk,  be  fed 

more  liberally  with  mlvantage. 

■       Stimuianis  are  valuable  when  there  arc  pallor  and  restlessness,  and 

when  tlie  pulse  is  flagging  jind  rapid,  an<J  the  desire  for  focnl  failing. 

When  patients  Lave  Ix^eii  allowed  to  walk  alxnit  before  lieingscen  by  & 

physician  they  are  often  found  quite  exbau.steii.     Re.st  anil  some  brandy 

will  then  work  wonders.     A  mild  case  of  rheumatic  heart  di.sease  does 

not  need  stimulants;  these  should  be  given  in  bad  eases  only,  and  for  a 

definite   purptfse.      For  a  chikl   of   seven   55  to   23  c.c.  (Si  to  SJ)   of 

brandy  will  he  usually  sufficient  in  the  twenty-four  hours.     Much  is 

written  of  theiletriiiK'ntul  efftrt  of  ale  obol  upon  the  cantiae  muscle,  bntj 

tjscil  for  a  sht)rt  time  of  neetj,  it  seems  impfjssihie  that  it  can  do  any 

lianiif  and  that  it  aids  sleep  and  di^stion  in  these  eases  is,  I  believe, 

undoubted.     H}']>eqiyrexia  Is  nearly  unknown  at  this  early  age. 

Arthritis  is  one  of  the  most  common  of  the  definite  .synipt(»ni.s.   Besides 

tjiiiiilajfjinp  the  joints  lightly,  salicylates  of  soda  in  doses  of  0.  32-0.05  pm. 

(5  to  10  gr.)j  in  water  flavored  withorange,  every  three  hours  i^  effective 

£ji  relieving  the  pains. 

Salk'in  or  aspirin  may  l)c  used  in  similar  doses  for  weakly  chililren, 
ft=>ut  1  have  found  no  great  advantage  in  aspirin,  which  is  Ix-st  admhiistered 

$1 — Aspirin 0.3  RTD.       ffieraJna.) 

rpiiH\  tmgftcflnth.  comp. i\.t. 
A(\.  ch]oro(onDi q  «. nd      KOcc.       ('J:dnch)iii ) — U< 
Sig.—  For  H  cMt'l  of  iieveii  yvan  1 1cnapoonfula  18  ti.c.)  evtrj*  four  boura. 
Nothing  seems  to  ease  the  [>iiin  of  pericarditis  more  effectually  than 
^*.Ti  ice-bag,  and  the  steady  advocacy  of  this  by  Dr.  D.  B.  Ijees  ha.s  done 
^a^mod  service.     It  serves  the  additional  pur]N>.sc  of  keeping  the  child 
^^jiiiet  and  it  is  usuatly  well  Ixirne,  t|unig;h  I  d*f  not  aflvi,se  it  when  the 
'•■^'pe   of  (he   illness   i.s  aHthenic,   and   the  tern|K'ratiire   nornud  or  sub- 
»>orn3ab    The  physieians  should  j^ive  .strict  injunctions  as  to  its  use,  and 
*t  must  Ix;  removrd  if  the  (cmperaturt' falls  rapiilly  and  there  is  any  .sign 
«^f  collapse,     'llic  assLstancc  itf  trained  inirses  in  a  case  of  .severe  peri- 
Oiinljtis  i.'i  extremely  useful.     If  the  cbc.st  is  tender,,  the  bag  must  Tie 
SusjxmiHchI,  aujl  it  cau  l>e  well  fixetj   by  pa.ssing  the  neck  of  the  ice-bag 
tlirou^h  a  hole  in  the  flannel  tmder  the  vest;  it  must  not  leak,  and  the 
\%^  .shoultl  Ix'  caR'fully  poumled.     Its  con.stant  apptk-atioii  is  the  most 
Stit  is  factory,  and   for  the  first  twt^lve  hours  the  tein]K'raturL'  slioulrj  l>e 
taken  every  two  lioui-s,  but  aftiT  this  at  lonjrer  intervahs.     That  it  has 
arty  curative  action  I  ara  doubtftdj  nevertheless  the  pain  is  relieved  and 

tthe  heart  (piieteth 
[      Hot-wafer  lM>ttles  should  be  plaeeil  near  the  lower  extremities  while 
the  ice  is  in  u.s*\ 

For  acute  pericarditis  I  do  not  advise  bleetling,  except  in  rare  easea 
where  there  i.s  .siune  chrrmic  valvular  lesion  which  has  embarrassed  the 
Tight  heart  aiul  threatens  its  arrest  from  overdistention.  This  iudication 
will  be  considered  later. 
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I.-eeche.i  to  tiic  |>retiH*(]iuin  aro  itnHoaki!  wliuii  dyspnoa  is  ijrp'iit.uiHl 
four  arc  usiially  siiffirient.  BILsIlts  hurt  rliiidix'ii,  andj  Ix'sukvs,  I  do  not 
lliitik  they  do  jitiy  ri'iil  good  in  iit'iitt*  jHTU-anlitia, 

Tlu-  l>o\Vfls  slididd  1h-  opcnt'd  at  first  Willi  a  smull  liast-  of  c*alorm-l. 
]  to  2  gr.  (0.005  to  0,13  gm,),  to  l.)e  followed  Ijy  amurniiig  dust-  of  sul- 
phate of  inajftie-sia  and  sulphate  of  stMhi.  Duririji;  IIk*  iHiirHs  slrDtif; 
purffiji^  JM  huniifiiL  cast-am  or  liquorice  powder  usually  suflk'ing. 

For  ivstlcssnes-'Ti  and  insomiuij  opium  is  imvahuiljli'.  un*l  iir|M'iilli(* 
comhiiKti  with  somt'  |H>(±i.s.siutn  broiiiidt-  may  gaiu  a  lught*;^  rv^i  fur 
the  patient,  whieli  Ls  of  the  utmost  value. 

3— NepeiitiMf 4  miiUnia        (0 15a«.} 

PoIiiA.  timmldt tgnl'i"  (0.3g:tiLj 

Ul]r4s>rtnl        .       .       , Wnitiiliu*       it.3c.o.> 

Ai).  i;1]lnr<jr(irml ii.  ji.  hi)        S  dmrtiiuM       i*.<Jno.«.)  — M. 

Siff  "Two  taujicMJifuLii  (S  c-ii)  kL  iiilRhl.Lu  Lm  ro|>«KLe(l  jruiaceattry.  r»racliiili]  ofMVunjrau*. 

Another  useful  dnig  is  ehlurtdainidc,  \i\  gr.  (0,65  gm.)  of  the  |x»wder 
dissolved  in  two  tcaspooiifuls  of  brandy  and  diluted  tu  suit  the  taste 
with  water. 

If  there  is  n^itson  hi  U'lieve  that  a  considerable  |)eri<'ardiiil  efTii^ioti 
is  pn.*setit,  digitali-s  is  tint  safe^  but  if  thert^  Ls  dilalatiun  and  the  aiiioti 
of  tlic  heart  is  rapid  and  excitecl  jt  i.s  imiieated  in  .sin:dl  d<w*«-^i  given  lioth, 
day  Hiiil  ui^fit.  Neither  this  dru^^  nor  stryehidiie.sfionld  Ik'  h'ft  off  5tid- 
denly  if  it  can  i>ossibly  U'  avoitJed,  for  the  heart  feeU  die  suiidcu 
loss,  and  C4>IlapMe  may  follow. 

]^— Tiuct  dltfjtAiiR,  a.  p. finlninu       {Ojac.c) 

Ulyr«rluf .       I&mibhni       (l.OcA.) 

Slff.— Two  tcuroorifuti  (B  c.c.)  every  fbur  buun  Tor  a.  clilld  of  acvdl  yutf*. 

Stryehnine  is  mrieh  u.seil,  but   1  would  re|H'at  the  valuable  wami 
given  by  l>r.  <^headle  against  i(s  \\y,i\  either  when  the  heart  U  exeiln" 
or  at  a  t(M>  early  date  in  thi-  illrn'ss.      OverstiinuUlion  iif  an  exeite* : 
heart  and  premature  stimuUtiuu  of  a  di^ieased  one  are  seriouH  error 

of  treatment. 

J^-|J(].8t]yrliiilnBt.  B,  P 3ml|ilin»       (&,12c.c) 

B|>.  L-hi«*ir>jriiii    , Smtnlnu       (aiScc) 

Inflt--nur*iitll      .       ,       .       .       .       .    q.  B.  m       3drtchn»     CH.UI«.c.>— R 

Btg.— Two  ii»8p(KHif\ilii  <B  C.C  }  cvury  six  houn  fuf  a  chiM  of  Kfvii  youK 

The  dnig  Ls,  \  think,  W-si  given  at  first  by  the  mouth  and  later  hy| 
dermieally,  every  .six  hours. 

In  sudden  eollnpse  fnnii  aeiile  lienrt  failun*    tlie  hiiiMHirnrtir  nielhc 
is  most  valuable,  and  at  sueh  a  erinis  a  mixture  of  timmoniu  and  rl 
is  useful  as  a  [towerfiil  stimulant,  and  ean  be  given  every  two  houn 
thn*e  or  four  doses. 

Dilatation  of  the  stomach  and  vomiting  may  add  to  the  diffirultia 
of  ireatment;  if  ihey  oceur  it  is  very  ra-eessary  tu  dreide  whether  it 
the  tnethtMl  of  feeding,  the  medicine,  or  the  eanliae   fmlure  (hat  It  ll 
mo.st  to  blame.    In  any  ea.se  prompt  treatment  is  needed.    Milk  sboa 
be   |>eptoiiiiicd,  or  less  should    bi-  given;  concentrated  meat  eawn 
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m  teaspo^iiifiil  ilnsrs  will  MJtnn'tiirirs  arp(\st  vnmitiiii^r  if  jill  otlicr  fotnl  is 

stopptM.!  for  twclvu  lioui^.      Ill  tln'  wurst  t-ascs   iiutrit'iit   4'iiuniiita  must 

be  rtlied   upon. 

Bismuth  is  iiKiiruted  when  tluTt*  is  irritability  of  \\\v.  ^stric  imit'oiia 

meinbranc  frum  enfft'bk-fl  circulation;  it  is  bt^st  given  as  the  siil)- 
cnrlxjiiatf  iiml  iti  largi*  i:Iu>scs,  bisinutlii  .siiltcarVioimtL^,  0,05  to  1.0  gni. 
(10  to  15  pr.),  ronibiried,  if  iK^cessary,  with  nepenthe?.  Salirylato  iif  soda 
t»n(l  Hi^itali.s  may  Ijotli  cause  vomiting,  hull  the  former  \i'ry  rait'fy  do<'s  so 
in  the  .smatl  iluse.s  mlvorattNl  for  tlje  iirtlintis.  If  the  digitalis  causes 
vomiting,  it  i.s  wi.'l]  U.*  leave  it  off  mid  to  substitute  caffeine. 

^—Catl^ti.  .........       0.3  gm.        {S^niq^.) 

Spjrtt.  CBiDphone 0.3  c.c.        (rj  mLnltnii.) 

Uucili^nlii  acii£)B l.Hci!.        laimlnlnut.) 

AfjUte  clilororifrml  .  ,        ,    q, «.  iitl       S.0  c,o.        Vi  dTUchttW)— M. 

Sig, --Two  leiwpooT] Tills  {gp.c.  ^  every  six  hours  (or  ft  cbLltl  uf  hoVbLI  yeani. 

PnlmtiTiary  cuniijlieations  must  Ih'  (n-atnl  u[>on  the  lines  laid  down 
J  X  »  the  artiele  dealing  with  Respiratory  Diseaaea  {q.  v.).     It  is  itnportant, 
j-»^>wewr,  to  iHMir  in  mind  tliut  pleund  cffusioiiii  must  In-  tapped  early  in 
f  1  fjises  of  heart  tlLsease 


Many  a  rjtse  of  perieanlitis  runs  its  whole  course  without  any  iiidi- 
Ltiuii  for  very  spet-ial  mea.sures;  in  sueh  eases  (luinine  given  in  tonic 
•ses  i-s  a  u-soful  routine  prescription, 

Sometimes  it  seems  to  tiie  considerable  harm  i.s  ilone  to  a  child  by 
utinnally  worrying  it  with  inedirinc,  food,  temperature  taking, 
?5-«r  imulants,  antl  what  n(>t;  the  chihl  never  has  a  r|niet  moment,  for  if 
■^■■"■^rL'  Ls  nothing  eLse  to  Ik'  done  his  pillow  is  shaken  or  the  tiiiJll  put 
s;*  ^niight.  Rather  than  this,  I  wouUi  prefer  to  give  no  medicine.^  at  all, 
*-»^_ml  to  trust  that  uinler  the  inflluencc  of  re^nhir  f^^eding,  a  comfortable 
^*  »il  wann  IknI  and  peaceful  moments,  his  leukocytes  will  ijnietly  destroy 
*"^«*  inicro-*frganisins. 

The  eo!iva]e.scenee  after  carditis  is  j>roIonge(l,  so  that  the  key-note 
**^  the  management  of  the  patient  stioiild  Ik-  cantion.  There  are  no 
*^^it!  and  fast  ndos  to  he  followe*!,  but  a  continued  i^ormal  temperature, 
*^*'*<.'  aKsence  of  rheumatic  .ssanjitomSj  the  irn])n>vcmeiit  in  the  ]>nl.se, 
^*>^i  the  diminution  in  the  size  of  the  heart  urr  important  fjnidrs.  The 
^^^.rdiae  tonics  should  Im-  gradually  withdrawn,  and  Ix-  rcplaceil  by 
*lyiinine  or  salicylate  of  quitiine,  or  a  little  arsenic  in  alkaline  solution 
K*Ven  as  general  tonics,  and  the  following  are  .snggi-steil: 


VuW.  tn^fHCfiiLlb.  comp r).  r. 

All.  cbluioCormi    .  .        .       .        .    q.  b.  ad,        S.0  c.c         {,1  dmcbmiL  )- 


M, 


Ll(|.  nnenlcftli 
GlyMiiUf 
Aq,.  chlorof. q. 


c  Bd 


0,3  fm. 

I3(!v«. 

H.Oc.C. 


(&  grain*. } 
(3  mliiiiiu.] 

('Sordini  ma.) 
(Zdracbma.)- 


U. 


My. — Two  teasinoDnUn  (Bc.c.)  Ihrse  tEmes  nday  uaurinailK  Xijrik  cJiild  of  bctqti. 

JSome  care  is  requireii  in  prescribing  iron  for  the  anemia,  because  the 
^'feestioti  is  easily  disturbed;  the  alkaline  preparations,  however,  can 

given  with  success. 
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Sitting  up,  getting  d»  to  a  coudi^  putting  (Ivc  twi  tlovrn — in  m.  won], 
cacf)  forward  sfrp  will  Ih'  gaugt*<l.  Alwivf  atl  U'l  rtir  iiiUT  a  vr&mitiK 
agaiitst  (hi'  siidji-n  djsitiis>inl  uf  a  rlu'iiinatic  cliild  rmin  a  hospiul 
tu  return  tu  a  poor  hump,  for  the  j)urjM>se  of  gittiiig  nn  vin\Ay  out. 

Thp  use  of  pajusivt'  mtivcnirnts  ftir  brHtgijij;  tnvt  xhv  wiilr  ^\}  U-twiTn 
complete  rc-st  an4  volmUary  iiiidvcmeKt  is  of  gn^Ht  prariiriil  vuliir. 

For  tlu'  \vell-to-r|(i,  it  is  inlvisjiltlt*,  as  sckiii  jils  llic  juimuv  can  \m' 
umlcrtakt'ti,  to  remove  the  <*lii](I  to  u  warm,  wirmy,  drj'  oliniate,  pntf- 
erably  inlaiul,  where  he  can  lie  flat  on  a  txmch  aut-of-<ItH>is  for  hoitn* 
or  he  wliee'led  til>oiit  in  the  frt^sh  uir,  Dnigs,  such  «s  Htsciiic*  ami  in»n, 
CHn  tlien  \sc  given  np.  Tlu'R'  sirni  to  nw  to  Ih'  thr  sanir  imlu-itliintx 
For  the  lilxTiil  fctMhiig  of  llio  <:'<jnva]eM'€'iit  in  lliis  rJisniM*  its  tlierc  aits 
for  thf  lilx-ral  fet'ding  of  the  eoiivwh-.v-ent  fnnn  tiiU'rcnJosis. 

It  is  womlerfiil  what  a  stimulus  a  ehunge  of  sifiw  ami  air  mar 
to  the  invalid   whom  an  overcniitious  treatment  has  kept  .stagnant  ii, 
one  room.     True  enough  of  the  fldult,  it  Ls  dtnilily  iniv  of  the  rhild 
provided,  alwHys,  that  it  Ls  not  agituted   hy  many  visitors  and  (-Xi-iiinji 
books,  or.  an  is  ao  often  tlie  ca^e  witli   rheuituilic  ehildnm,  by  highl 
htTVous  parents. 

VVhtiii  walking  can  he  undertaken,  the  same  rantious  forwanl  jioli 
should  U^  pursue<h     At  Hrst  tlie  ehiUI  should  hjivr  steady  evni'jc  ■ 
the  level,  then  later  np  gentle  incline^i^  the  onlen'd  passive  inovrinm^ 
now  giving  plat!c  to  ordered   v(?hnitary   rnovemetitvs;  in  thb  way  t| 
Cttnlitw  muiicle  is  strengthened.     The  care  and  time  owr  such  ikia  __ 
are  well  sj>ent,    Some  philantJimpi.st  should  found  homes  forthechitdr 
of  the  p*ior  suffering  from    rlieunialie    affi'ction.s  uf  the  heart,  win* 
during  eonvaleseence,  trxNitment  nu  t\\i'Hv  lines  rould  !»■  curried  unl. 

The  Salicylate  Treatment  of  Acute  BheuiOAtic  Bewt  Plwue. — 1 
meth<Kl  JiiLs  Imtu  recently  tietailed  by  l>r.  I).  U.  IjCcs, of  I»ndon,     !■ 
in  pn'nciple  the  antithe^sb  of  the  palliative  mcthof],   and  I'latm.^  tu         ^ 

Dr.  Ix'es  jHiints  out  that,  oeeasionnlly,  ill  elTccis  may  nri.si-  from  'V/vf 
u.-M.'  of  the  drug,  but  Ix-lievcs  tlie^.^  to  Ik*  rare.  The  (K'curivnce  of  uir 
hunger,  he  thinks,  may  Iw  explaine<l  by  the  action  nf  exws!*  of  «»-<■*/ 
upon  the  respiratory  4'*'titre,  and  this  he  counteracts  by  tlie  cornbiiiHK:  ion 
of  double  the  dose  of  htcnrl>i>nat4'  of  MHlium  with  the  nafieylHti —  i-f 
SiHlinm.  The  rlepre.ssitnf  aclinn  uf  the  drug  i.s.  In  his  fi|iii)toii,  gn'^^siil) 
fxaggi-rated.  SliouhJ  there  Ix'  inttileraucc,  after  susp^-nsicm  tif  the  t^^nt;; 
for  a  few  lioura,  it  .should  Ite  pecoiim»euce<J  in  small  di»se.H  uml  t*  Jwii 
progn-jisively  incn'a-stMl. 

For  iL  child  fn>m  six  to  ten  years  of  age  O.Ci.'i  gm.  (\0  gr.)  of  salir^i 
of  MiKla  aiul  l..'i  gm.  (2C)  gr.)  iif  hicjirlNtunte  i»f  siHhutn  are  giwn  r 
tw<»  l»>urs  during  the  day  and  every  four  hmirN  during  the  night;  a 
a  day  or  two  these  dases  may  be  increasecl  to  I  gm.  (15  gr.)  and  2 
(30  gr.),  respectively,  and  later  to  I. .'J  gm,  (20 gr.)  and  2.rM  gm.  i44> 
'IIjc  treatment  shouki  tte  persisted  in  llmujgh  the  attack,  and 
fttoppciJ  ^^'hen  all  the  active  ^ymptuniii  have  almdilr  and  then  grauJai 
ivlint{ui:ihi'd. 
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dition  to  this,  for  n-tlueiti^  the  cunJiiif  inflammation,  an  ict^-bag 
is  applied  to  the  prtfoixlium^  am!  if  on  careful  pcrt'UHsion  of  the  deep 
«--aitiiai'  d»lnes.s  tht'  ri^'Jit  auricle  i.s  fouud  4listeiKJtMl,  lefrlies  an?  applied 
ftjJow  the  riglu  iiippk',  prt-ferably  before  thp  ife-ba|:;  is  used. 

i>r,  Lct^s  tnaiiitains  {Ilarveian  LidureSj  H.M)3j  that  trt^atnu-nt  of  this 
l^iml  "gjx-atly  dimini^slit-s  the  tetidency  to  rheumatic  rtlapsf,  clieekis 
'^.itf  inflammation,  iiieroases  the  vigtir  of  the  muscular  fibrt%  and  dimin- 
L'^liw  the  dilatation,  thus  enormously  asaisting  the  forees  that  make 
for  n.'pair.'* 

Treatment  of  Chronic  Heart  Disease*  — Wlien  tlie  lesion  is  romin-n- 

^^aied,  the  In-almeut  n.'solvfs  itself  iril(j  a  disert'tc  study  of  tlic  general 

^feieaith    and   careful   superintendeiiee   of  the   uetive   pui^uit^.       Wlien 

<xniipt'n.sation   is  failing,  rest  in  Iwd  is  the  first  indioatitm,  anil  that 

alone  may  Ix?-  sufficient  without  any  further  tn^atnient.     The  failiin', 

liovever,  may  be  aeut(%  and  in  mitral  di^a.se  the  right  side  nf  the 

^^^art,   liampereti    by   overdisteution,   may   threaten    to    fail    entirely. 

^I^^in,  when  there  is  well'marked  tricuspid  re^irgitation,  the  functions 

^of  all  the  organs,  and  especially  the  alylominal,  are  interfered  with  by 

the  congestion  of  the  venous  system.     These,  then,  are  both  of  them 

important  indications  for  a  treatment  more  drastic  than  that  of  rest. 

Wicn  the  pulse  at  the  wrist  is  small,  the  child  blue  and  dyspnelc, 

tKc  cardiac  enlai^ment  to  the  ri^ht  of  the  sternum  much  increa.std, 

and  the  cpipislric  pnlsiition  forcible,  it  is  necessary  to  abstract  blood 

in  one  way  i>r  another.    The  nwr^  usual  method  is  to  place  four  to  six 

^■eeelies  over  the  tender  li\cr.  and  afterwanl  to  let  the  leech-bites  bleed 

^■>r  nut,  as  may  be  Ihougiit  fit.    Sometimes,  even  in  children,  the  urgency 

^K$  extreme  and  then  tlie  median  basilic  or  external  jugular  vein  should 

^R>e  niiened  with  a  lancet.    Tt  is  a  caniinal  ruU-  that  children  bear  loss 

^of   hlfKxl  badly,  but,  in   such  crises,  they  bear  overtlistention  of  the 

*^k1i^  side  of  the  heart  still  worse.    The  withdrawal  of  four  to  sL\  ounces 

_  will  suffi4*e.     Wlwu  the  IjIoimI  has  Iwen  aliStracted,  the  relief  obtained 

■  ts  very  striking;  but  no  time  should  Ix-  lost  in  nmsing  the  heart  to  more 

^'i^ruus  action.    Strychnine  should  l>e  aibninistercd  h^qiodermically  or 

">'  tile  mouth,  and  wlieti  the  niitnd  regurgitant  Icsioji  is  the  chief  lesion, 

'^'gilalis,  also,  should  be  given  every  three  litmrs  until  the  heart  has 

Wf^Ilied,     Stimulants  are   needetl,   and    the  extn'milles   miist   Ix.'   kept 

HJj'^mi,     \Mini  the  heart  lias  recoveitM:!  it  is  not  advisable  to  keep  up 

^^>j»  strong  stimulation,  but  by  degrees  to  lessen  it  to  a  gentle  tonic 
ttttJorj. 

yUv  general  congestion  of  the  viscera  in  the  less  severe  cases  depends 

P'^trtarily  U|Km   the  heart-faihire,  and    when  this  eoiulition    improves 

**'  congestion  lessens.     It  is,  however,  a  difficulty  and  danger  in  itself, 

*^'*'i  as  such  needs  trt-atment.    The  hepatic  functions  hr'  sluggish;  the 

'"^''nuat-h  is  di]ate<|  antl   its  mucous  membrane  catarrhal;  the  kidneys 

^<^nete   with    difficnily   a    scanty   ami    sometimes   albuminous    urine; 

-'>Hht,   the   lungs  are  congested   at   their  bases.     Vomiting,   nausea, 

.^^paea  and  insomnia  greatly  add  to  the  distress  and  militate  against 

^overy.    It  is  wdl,  then,  to  ease  the  liver  by  a  dose  of  calomel  followed 

_« 
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hy  a  saliiH-  piir>(e,  and  it  iH  a  ^und  rule  In  prax^-tkr  tu  do  this  brfo 
givinj;  a  dnt^  such  as  ili^italis,  which  readily  lioranp'S  the  diKcstioi  - 
liisinuth  anil  srMla  may  tx'  n'<|Liin'd  to  socttho  tho  miicniis  rapinhtnnr  %Zi 
tilt'  stomach;  and  it  may  be  iiwossary  when  then*  \n  a  temlency  to  \umt 
ftdier  tu  give  small  qiiantilif.s  of  [peptonized  milk  alteniHtely  with 
llttlK  meat,  juiee,  or  even  to  stop  f(x)(I  hy  the  tnoxith  attuj^elher. 

Iii.somiiia  iieeiis  prompt  treatment;  triutjal, thioralainide,  l>n>mide 
soih'iim  i>T [>otassiiim  may  Ix' siiflkieiit» ami  if  there  i.s  tin  niarketl  cyttrMu==^.:ai 
or  renal  cong(^*^t]on  opium  may  U;  used  very  sucefssfidly,  citlier  stuv^ma 
or  eomhiiied  with   the   bromiiJc.      Irv   (he  mean  time   rest  and  enrri^^Sur 
tonics  should,  i"  a  favorable  case,  he  aiiiJiiR  the  heart,  and  in  this  i^_  — nj 
the  child  may  be  brought  in  a  condition  of  romparative  comfort  fr 
one  of  gjvui  dlstn's.s. 

Treatment  at  Severe  Attacks  of  Palpitation  with  Precordiftl  Pun. Ii 

.S4)me  raises  of  mitral  stenosis  there  mav  be  most  distressing  attack.^ 
pain  and   palpitation,  whieh  are  pn>bably  ihie  tu  acute  overd]>ten( 
of  the  right  side  of  the  heart.    This  condition  may  !«?  relie\*e«l  by  Uh 
m^,  hut  there  is  often  need  in  athlition  for  isonie  medicuial  tn^atra^^^^^J 
to  relieve  the  anguish.     IiiJmlation  of  nitrite  of  amyl  ts  sometime.-^ 
MTvice,  while  in  other  castas  a  cfimbitiation  of  atmpine  am!  stryrhrii 
injected  under  the  skin  or  given   by  the  mouth,  is  the  most  effect 
ri'medy. 


0r— Liq.  BtrychnlruB,  B,  p. 

LIq.  atropJnis  AlphnUe,  B,  P.    . 

Synipi  kontittl     .... 

Aqliic  ChlofOfonul 
aig.— Two  iCTapwnfliiB  (8  o:?-)  aA  once* 


ftd 


0.06  c.C 

8.00  ec 


t1  imtnlin.) 
(10  mtnlniA,) 

(24ncbnH.> 


There  is  considerable  risk  in  giving  morphine  in  sneh  a  timditi* 
for  there  h  often  a  period  uf  sliock  noticed  imme^liately  after  a  Uv^ 
dermic  injiftion  of  that  dni^;  death  may  occur  iluriii^'  this  \wn^ 
before  tiie  soothing  effect  of  the  morphine  has  time  to  take  etfeet. 

Bromide  of  potassium  is  hieffectual.     Useful  enough  for  the  pnr|» 
of  ,soothin^  the  state  of  nenousness  which  necessarily  follmvs  Mieh 
attack,  it  is  too  slow  in  its  action,  and  tuo  feeble  i[i  its  |H)Wer  U>  allevi 
pain  and  to  c't)]M'  with  the  urf^ency  of  this  symptom. 

Anasarca. — .\ltliougli  snch  cases  are  uncommon,  yt^t,  now  ami  ag 
a  chilli  may  htx-omc  very  eflematous,  and  this  ctlenia  will  necessii 
Htnne  treatment.     'ITie  liquids  in  the  diet  should  (hen  \m'  diminishtt  ^ 
much   a?5   is  [jossible.   without   causing  distress.      Digitah-s  U  oflriH 
mueh  use.    The  lower  extremities  can  l>e  *lrained  by  means  i)f  SoulK^ 
tnljcs,  introduced  i\ith  every  precaution  against  septic  {infection. 

VVhen  there  is  ascites,  paracejitesis  should  not  V>e  dclayifl  if  (lir«"^* 
discomfi»rt  fnmi  the  distention,  embarrassment  of  tlie  action  of  the  li«-^- 
diflirulty  in  respiratinn  fr<mi  upward  pressure  n|M>n  the  ba^es  i*r 
!unj;s,  or  diminutjun  in  the  seiretiim  of  urine.  The  Hui«l  slumlc  ^ 
slowly  witlidrHwn,  and  the  aUl4>niinal  wall  supfMirteil  by  a  many-ts'^^ 
bitKler,  wjiich  is  jjnidnally  ti^htern'<i  as  the  fluid  is  witlnlmwn. 

This  general  role  can  Ix'  forniulated  for  the  use  af  digitalis  ic^^ 


tb 
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heart  disease  of  childhood :  It  must  be  given  with  great  caution,  if  at  all, 
when  there  is  good  reason  to  believe  the  cardiac  muscle  is  greatly 
damaged,  or  when  the  muscular  contractions  are  impeded  by  a  large 
pericardial  effusion. 

Semm  Treatment — ^The  common  belief  that  rheumatic  fever  is  an 
attenuated  pyemia  has  led  to  the  use  of  antistreptococcic  serum  in  the 
treatment  of  rheumatic  heart  disease.  This  method  I  have  tried  in 
carefully  chosen  cases,  but  without  any  success. 

An  antibacterial  serum  such  as  the  antistreptococcic  is  not  at  present 
a  satisfactory  remedy,  and  I  would  warn  the  practitioner  against  the 
assumption  that  it  b  necessarily  innocuous,  even  if  it  is  not  useful. 
Menzer  has  recently  introduced  a  special  serum,  but,  not  having  any 
experience  of  its  use,  I  would  refer  the  reader  to  his  original  paper, 
which  will  be  found  in  the  Zeitachrift  fur  klinUche  Medizin,  Berlin, 
1902. 


CHAPTER    XXX, 

HEART   DISEASE  FROM  DIPHTHERIA  AND  OTHER  INFEcntET^.W 
DISEASES  OF  THE  ARTERIES. 

HEART  DISEASE  EESIJLTIKO  FROM  DIPHTHIRU. 


The  fonn  of  heart  disease  wliich  results  from  tJie  iliph  then  tic  f  *'rr- 
tiqn  differs  ri'inarkably  frt>m  rht'uniatie  heart  disease. 

We  are  ileiilitifj  hi  Ixiih  ehisse-'i  of  eiuies  with  the  prisons  of  an  iiifr^-**i** 
aj^Tit;  in  diplitheria,  however,  as  a  rule,  the  liaejlli  ijti  not  (fain  a  #«'*' 
liohl  in  tlie  cardiac  tissuesi  hiU^  lueullzed  to  ihe  area  of  ihe  ihmnt,  tH'^) 
prt^dtiee  poisons  which  circulate  in  the  blood. 

ThtTe  is  an  atmosphere  of  rruge<]v  snrrtninding  this  etiiKltliiMi  -     ***'. 
there  is  brouj^ht  to  our  mintls  the  rtn-nl lection  of  sudden  and  unexpe-^"* 
deaths  cM'eurring  at  a  time  when   apparently  the  acnte  iiiaiiife^tat  t^^'J"* 
of  the  disease  are  over.    Yet  it  is  niy  firm  iM-lief  that  the  mon*  carer*  -*  ^  • 
these  ciLse.s  are  oliaerved  and   treated,   the  h^ss   freijuenlty   will   tli  ^*^ 
ealautities  occur,  for  there  is  usually  some  wtmiinfi  that  the  hear*-      ^^ 
danui|]ji'il  before  the  sudden  collap-ie  occurs.     In  iKforiiinjj  acipiMif^^' 
with  the  experience  of  others,  I  have  been  surprised  with  the  <liffrreti'^^* 
that  exist  in  the  interpretation  of  slight  disturbances  of  the  heart         '" 
diphtheria,  but  I  afrree  with  those  who  attach  great  iniporiantvto  tli*-— ^""^ 
however  slight  and  st^cminjijly  trivial  they  may  be.     Treainii-tu    i*"^^^".'^ 
Infonie  oveR-autioiis,  but  it  is  wLse  to  run  no  risks  in  the  henrl  dUo^^*''* 
of  diphtheria.  _ 

Pathology. — Uiphtheria.  when  it  dnmagc-*  the  heart,  alniosl  invaria*]^**''' 
does  so  through  it.^  action  on  the  nm«ardium;  it  is  exceptional  to   t^^^ 
endocarditis  or  pericarditis,  and  slmiild  either  nf  thc^e  eonditioiu^         '*" 
present  it  becomes  probable  that  there  Ls  a  mixed  infection. 

It  matters  but  little  from  the  point  of  view  of  practk-e  whether  "^"f 
damage  <'omn^enccs  in  the  nerve  endings  or  in  the  muscle  libres,  U»^  '  '^ 
is  important  to  determine  whether  the  poisoiLs  attack  the  vapti  ec»>*^"'' 
in  the  Tne<lull»,  and  thus  affeti  the  heart  intiirr'erly  by  lesioti>  «»•  *  " 
distance  from  it.  If  these  centres  are  rapidly  destroyctJ,  then  a  audcl*  ~  "!,* 
fatal  issue  may  occur  with  ver\'  sHj^hl  warninj^. 

In  sonic  fatal  cases  with  paralysis  of  the  hmhs,  chanpes  have  l*-^*"" 
rlcinonst rated  in  the  anterior  cornual  cells  of  the  spinal  conl.  Bx«^  ^<''' 
is  of  opinion  that  the  dominant  ner\"ous  lesitm  Is  a  parcnrhvniat:*''^'' 
degeneration  of  the  rrivelin  sheath  of  the  nervi.*s^  while  IJolton  f<»*a«</ 
degenerative  changes  in  the  vagal  nmleus  in  the  medulla,  in  a  -^^n^r^  '*/ 
cases  report*Ml  in  the  Etfinhurtfh  Xtrfiicai  Jnitrnai.  April.   HKI2. 

It  also  seems  ^et^*  probable  that  there  is  direct  toxic  action  upt>M    ^^ 
cartliae  muscle  fibres, 
(710) 
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It]  sume  cases  thtre  are  very  definite  cliunge.s  in  the  rarrliac  miisHe; 
chan^  of  aiieh  a  nature  that  some  eonslclerahle  period  of  time  must 
haveWn  occupied  in  their  production.  Then  apain  there  are  many,  not 
fatal,  but  which  resemble  these  in  their  clinJcid  features,  and  so  support 
the  vifw  that  tlie  caniiac  wall  Ls  often  the  seat  of  the  dania^c.  If  a 
roiomsrrtpjc  rxaniination  i.s  made  the  muscle  is  in  some  cases  seen  to 
He  ph>fnunt!Iy  altered.  Thus,  some  fibres  are  completely  dcntroye*:!,  and 
in  ollii-rs  tlic  nuclei  are  swollen  or  shrunken  nnd  show  hyperchromatf«is; 
the  stri:ition  nf  the  fibres  is  h>.'^t  more  or  le,ss  eomph'tely,  and  tlieir  shape 
is  ini'ijiilar;  extensive  fatty  changes  sometimes  occur  in  scattenMl  iireas 
.thmughout  the  heart,  as  shown  in  the  aeconipatiying  figure  (Fig.  15(1). 


Kiu.  i» 


^^^k-QiftMlftt  diMaAe  in  d^^littieilUe  puiklrib  ■    .i,f»Uy  ileE[«ilid«tlQ'D  or  k  numLe  fibre.    St  Lhe 
tJ^**   in  oraa»'«ectl{m.    C,  liegenemting  mucle  &brv.    A  mtucLe  fibre  doilroyed.     B,  connvctire- 


-       r*he  interstitial  tissues  show  little  change,  though  there  may  be  an 
i*^^*»Tase  of  eellidar  elements,  ami  numite  hemorTliages  in  the  neighljop- 

^■^^1  of  tlif  small  bloodvessels. 

^ytnptom&tologr. — I   divitle   these  cases    into  two  chief  groups,  but 
**-tinot  draw  any  hard-and-fast  line  between  them. 
I       The  firxi,  a  small  one,  contains  tho^e  fjangeroiis  forms  of  paralysis 
^  "Mrhieh  the  rlisease  is  widespr*^ad  and  implirates.omongotherstnictures. 


^  n^piraton'  muscles.     In  these  the  condititm  of  the  heart  is  but  one 
*hient  in  lhe  <!anger^  and  sometimes  not  tlie  most  prominent, 
^ucli  cases  as  these  are  most  serious,  and  many  of  them  die.     It  Is 
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for  this  reason  verj^  necessary  to  study  tiic  Hymptoms  thai  preoede  tbc 
final  stages,  and  the  more  so  Iwcaiise  the  diphtheria  itself  may  bt»  ovcf^ 
looked.  SoiiH'tiniPS  for  example  tliere  ix  only  thf  history  of  m  xjre 
throat,  ami  then  some  four  weeks  afterward  llir  child  is  itolit'ed  (usqiiinl, 
liquids  rep;urgitate,  the  voiee  hec-cxne.s  nasal,  ancl  thert^  U  atax)'.  Voiiiil- 
inpf  may  follow,  or  there  may  Ik-  dittieiilty  in  swallowing.  A  still  rnoir 
aiarniing  symptom  is  a  curious,  ineffeetnal  etmgh,  whit-h  always  nieun:^ 
that  the  diaphraf^m  is  weak.  Examination  show.s  that  the  epi^iLstrium 
does  not  move  fi>rwarfl  in  impirutinn,  or  that  the  <liaphriij;in  i.-*  i-tun- 
pletely  paratyzed  and  the  epigastrium  is  firawn  in  with  inspiration.  'Vhe 
pulse  is  quiekened,  of  low  tension,  and  |>erha[xs  irregular,  llie  cardiac 
impulse  is  ill-defined,  and  there  is  slight  dilatation  witli»  it  rnuy  tie,  i 
systolic  npienl  murmur.  Death  in  sueh  a  eondition  is  fnyjtienllv  vrrv 
rapid,  and  at  the  lH'.st  there  miLst  be  tlie  gr4'ate.st  anxiety  until  (he  [mralvKii 
disappear^;.  The  eau.'w^  of  deiith  ar<",  usually,  engorgement  of  the 
lung;*  from  the  respiratory  paralysis  and  arrest  of  the  enfecbleil  henrt, 
or  sudden  paralysis  of  the  heart  itself.  But  not  all  die;  some  recovrr 
even  when  at  dealh's  docjr.  and  it  Ls  the  eomlitinn  of  the  heart  whiel' 
is  of  sueh  vital  iMii>ortanee  that  loads  me  to  deseriitf  the  eondition  hci 
rather  than  leave  it  entirely  to  the  article  on  Diphtheria. 

The  scvAmd  group  is  a  larger  one  antl  ineliides  those  cases  in 
the  eanliae  weakness  is  the  pronnnent  symptom,  and  perhaps  the  on 
one.    The  evIdeTK^es  show  themselves  iisnalh-  within  the  first  four  wi 
and  even  within  the  first  week  after  the  infection. 

If  the  child  is  in  lje<l,  and  that  L^  the  rule  when  the  original  ill 
has  not  l>een  overlooked,  the  general  condition  imdergtM-s  rin  strikt 
alteration,  though  pallor  and  muscular  feebleness  nri'  appitreni  in 
more  severe  cases. 

It  is  the  pulse  and  heart  that  need  careful  phy^ieal  examiiiution. 

The  pulse  \a  altered;    it  may  l>e  unduly  rapid  or  slow  or  may 
irregidar;  the  tension  Ls  low.    The  changes  in  the  heart  are  nnobtnisi 
the  impulse   is   feeble,   perhaps    Irregular;   the  an-a,   on   <7irt'ful  d 
percussion,  is  slightly  iiierea-icd,  especially  to  the  left;  tlie  first  jmm 
at  the  apex  is  short,  and  there  may  l)e  a  soft  systolic  murmur,  lisua 
heard  most  clearly  within  the  nipple  line;  the  pulmcmar.'  second  soi- 
ls  accentuated,  and   sometimes   a  basal   syst4>lic  ninrniiir   U   nutliS  » 
Yet  it  is  very  often  indeeii  that  no  bruit  at  all  is  hearil.     There  ts 
edema,  no  pain,  no  startling  dyspnea.     If  the  chUd  is  ninning  nlw  3 
faiiititig  attacks  occur,  and  then  it  is  fortunate  if  paralysis  of  the  lic^» 
supervenes,  ami  prevents — what  may  l>e  a  fatal  error^the  ndvire  C 
the  child  should  l»e  sent  to  the  seaside  to  recover  from  the  debility  — 

The  urine  in  all  cases  should  he  tested  for  the  presence  of  albui^^n 
\Vlien  the  fatal  result  is  approarhing  the  fai-e  is  pale,  the  n'S|MnL'C: 
sighing,  and  the  extremities  are  cold,  but,  as  a  rule,  Ihen-  is  no  ilrliri  « 

Dr.  Villy,  in  an  excellent  paper  {}frtllral  Ckrotiiflr.  September,  (>^^ 
emphasizes  the  importance  of  vomiting  in  these  eases.    This  vnuim  "■ 
Lh  associated  with  organic  ehanges   in   the  mucous  membrane  of 
stomach,  and  may  precetle  the  cardiac  weakness. 


«( 


HEART  DISEASE  FROM   INFECTIOUS  DISEASES 


IS- 

I 


The  vast  majority  of  cases  in  this  ^roup  recover,  with  can-fui  tn:*at- 
enl,  Init  -sonio  of  them  are  very  slow  in  so  (Joinj^,  uihI  tarhyranlta 
»rt'^ulant\\  anil  iinpairineiit  of  t!if  fortv  of  the  heart  sometimts  lasts 
or  nmnv  months,  or  even  for  some  ywirs. 

Diagnosis. — The   iliagnosis  ctf   hcnrt  iiiseiLsc   \i\   diphtheria   refpiires 
~nrv,  aiul  the  ahsi'iiee  of  any  striking  niiinniirs  has  leil  to  many  mistakes. 
r  ilan^er  of  ati  oversight  i.s  imieh  iiierea-sed  if  llie  history  of  ilipbtheria 
not  clear. 

The  method  of  makin|i  outlines,  as  alread}*"  recommended  (p.  r>S4),  is 
-^rry  useful  in  this  eonilition  also,  as  a  cheek  to  hasty  exaTiiinatiori. 

Any  eaiise  of  dilatation  of  the  heart  will  have  Uv  he  reekoueil  with 
in  f4intiinr;  a  jmlfimcnt,  Imt  iiiHiiniXii,  and  some  rhenmatie  eases  which 
*rliunafje  the  niym'anlium  dispro^wjitionately,  are  those  which  are  the 
WTWist  dithnilt  to  exchule. 

llie  otlier  evidences  of  diphtheritic  paralysis  nin.'^t  Im*  sonjjht  for, 
^ml  rmlliires  taken  from  the  fances  for  (he  discovery  of  thr  KIcIls- 
Xyoefflcr  bacilhts. 


Flfl.  1&7 


HE 


R«iiii  for  conirwlllit*  the  movomeiita  oT  h.  cbtM  stinVritiff  from  diiihiberiUe  heart  (Usm«:  A  C, 
**^>ivtnpi:  A.  4.;iii^<L  slkp:  D,£,  Z".  strap  aai>i>etl  throiieh  A  and  C7,  panLng  tpeticaLh  tbe  cMld  and 
'"Krkita  to  the  Irniue  of  tb*  bed ;  (?»  pcaliicm  of  simp,  P.  £.  F. 

Prognosis. ^This  is  always  grave  in  the  severe  cases,  but  in  those  in 
^'hirh  there  \A  only  slight  dilatation  or  irregularity  it  is  good.  If  the 
f*«-arl  is  dama^d  in  the  fct  ten  flays  the  outlook  is  more  serioii-s. 

Dangerous  symptoms  are  the  occurrence  of  pharyngeal  and  respir- 
ittffv  paralyses,  severe  vomitings  great  pallor,  restlessness,  and  syncopal 
^*-tM-kit, 

Turning  to  the  heart  itself^  a  rapid,  ill-sustained  puLse  or  a  very  alow 
puU'  is  seriotu?,  and  when  the  two  soim^ls  of  the  heart  are  closely  ajjprox- 
*»naled  this  must  l>e  Io4>koi  upon  as  a  sign  of  the  gn^atest  rlanger. 

The  extent  of  dilatation  is  not  a  reliahle  index,  for  the  worst  cases 
'Hav  show  but  little  enlargement  of  the  deep  canliac  dulness, 

Treatmflnt.  General  Mana(femen1,^Jn  (he  first  class  of  rases  treat- 
^^i-tn  is  Iteavily  handicap|x'il  hy  the  lack  of  any  flrng  which  has  a  eon- 
^^^'lling  power  over  the  spread  nf  the  paralysis,  and  yet  should  it  spreafl 
^vpij  a  ilttje  farther  the  child  must  ilie.     The  lives  that  are  saved  are 
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triumph-s  of  fi  skilSetl  management  which  has  kept  the  atren^h  main* 
tainecj  until  the  natural  recovery  commences.  Specially  IrainnI  nurMs 
arc  invaluable,  for  they  realize  the  dan^T  of  siulden  nutvcmcnts^  such 
iLs  the  £LSfiiiniption  of  the  sitlinp  or  erect  i^osilions^  lunt  rhi'v  mhlrrsUiMi 
how  to  feed  the  child  and  liow  to  attend  to  its  wants  with  ihe  least 
possible  (Usturhance.  Useful  reins  far  controlling  the  child  are  thusr 
shown  in  Fig.   157. 

Solid  food  can  often  be  fjiven  with  f^at  Iwnefit  in  these  auiem  juul, 
if  the  nurse  is  skilfnl,  can  Ite  persLstcil  with  even  when  llic  paralysis 
would  seem  to  counterinilicate  it.  Failing  thbi,  nourishinfj  Hiiids  shoiil*! 
be  given.  In  some  ease.s  ihe.sc  are  Inrst  thickened  with  a  little  arrowruut; 
in  others,  even  though  swatlow^in^  b.  difficult,  the  li<|uids  are  taken 
letter  nnthlckene*!.  MJIk,  l.)e<^f-tea,  and  the  yolk  of  a  raw  r^g  may  l>e  iisetl, 
and.  if  necessary,  the  milk  nmst  Ix'  [X'ptoni7-e<l,  (inat  care  should  l»e 
tnkcn  not  to  hurry  the  child  and  thiis  canse  it  In  choke  and  ii'ui  the 
siijK^rvention  of  bronchopneumonia  by  the  aspiration  of  fliiitl  into  (he 
air  pa.ssa^. 

If  vomitinj^  is  severe,  nutrient  peptonized  eneniata  of  milk  ami  l^eef- 
tea  with  some  brandy  or  whiskey  are  needed,  bnl  llic  (tnthMtk  Is  vctt 
gloomy  when  these  are  called  iijMm,  Resort  may  aUo  lie  had  to  &aluie 
infusions  under  the  skin  jis  follows: 

Jl — Nnrmal  aal  1ti«  ttAalhm. 
Tbt  white  of  one  egg. 

GlQcoee  to  mmke  n  &  (ler  cent,  aolntkni. 

T4>iiiuke2ounc6«  {'60c.c.|. 

Na.sal  feeding,  wliieh  in  chihiren  U  a^^ually  more  successful  than  the 
passage  of  the  tube  by  the  mouth,  b  mo.st  valuable  if  ihmc  skiifutiv, 
but  let  me  warn  against  one  dan^r.  It  may  Iw  thai  llie  palicnt  has 
taken  but  little  foo^l  by  the  mouthy  for  some  has  Ix-cn  ri'gurgitaliHl  aiul 
somp  rejected,  anri  now,  when  the  tube  hoa  been  piL^stil  into  the  stninaoh, 
an  effort  is  made— well-intentioned  enough— to  cover  the  deficit  by  a 
hastily  given,  lar^c,  and  concentrated  meal.  The  residt  mav  Ix*  most 
disa-strous;  the  feeble  muscular  wall  of  the  stomuch  give^  vrm\\  ibe 
stomach  dilates  and  presses  upon  the  alrt^ady  emhHrra.>*seii  heart, caitsinj; 
sudden  ileath,  or,  if  not  that,  gravely  imp»rilling  the  n^'overy.  StimtK 
lants  in  the  form  of  brandy  I  give  freely,  though  thert"  is  no  consensus 
of  opinion  upon  thL*  point;  it  should  l>e  given  to  a  child  of  fivr  to  ten 
years  a.s  a  me<iicine  in  a  little  water,  in  doses  of  S  e.c,  (2  dr.)  or  morr 
every  four  hours,  night  ami  day. 

It  is  a  mistake  to  treat  these  cases  with  great  enerjuy;  ihey  shoukt 
be  examinetl  a^  little  as  passible,  and  their  frxMl  and  miMlicines  arran^J 
so  as  to  prevent  continued  disturbance.  The  iHtwels  an*  l»ettrr  rc^^u- 
lated  by  carefully  given  enemata  than  by  purgatives.  When  the  dia- 
phragm is  paralyzed,  it  b  not  advisable  to  let  the  ehiUl  lie  {NTsislciitty 
on  the  back,  ami  he  should  be  turntnl  gently  on  to  the  side  from  ttmt 
tn  lime.  Some  raise  tlie  foot  of  the  bed,  thus  hoping  to  aid  the  ilrnimg^ 
of  the  dlematous  fluid  from  the  lungs.  It  is  essential  to  avoid  expoHurr 
and  ihilling  of  the  ^urfat^'P^  for  an  added  bronchitis  will  l>o  faUJ. 
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Oxygen  is  serviceable  when  the  breathing  is  embarrassed  and  the  color 
bad,  and  should  then  be  used  continuously. 

From  such  remedies  as  electricity  or  leeches  to  lessen  the  congestion 
I  have  seen  no  advantage. 

Medicinal  TreatTnent. — -The  drug  usually  relied  upon  Ls  strychnine. 
The  greatest  effect  is  obtained  by  hypo<Iermic  injection,  but  it  Is  well 
to  begin  first  with  doses  by  the  mouth.  Dr.  D.  B.  Lees  strongly  advo- 
cates its  combination  with  atropine  in  full  doses  in  such  a  prescription 
as  the  following  one: 

9— Uq.  atrop.  snlfdiMtls  (B.  p.) 0.06  c.c.  (1  rainlm.) 

Liq.  Btrychniee  sutpbat.  (B.  P.) O.0Cc.c.  (1  minim.) 

Syrup.  atumDtil  cort. 0.60  c.c.  (10  minims. ) 

Aq.  chloroform. q.  a.  ad  S.00  c.c.  <2  dnwbms.)— SC. 

Bip.— Two  dracbmg  (8  c.c.)  every  fonr  taoan. 

The  atropine  is  pushed  until  dryness  of  the  mouth,  dilated  pupils, 
AJid  a  dry  skin  are  noted. 

improvement  shows  itself  in  an  evident  way  by  the  return  of  the 
^novement  of  the  diaphragm,  increase  in  the  volume  and  strength  of 
tlie  pulse,  decrease  in  the  area  of  cardiac  dulness,and  a  greater  distinct- 
ness in  the  character  of  the  heart  sounds. 

Unfortunately  a  relapse  may  occur,  but  if  not  the  improvement  is 
slo^v  and  steady.  No  relaxation  of  precautions  must  be  permitted 
For  A  moment  until  all  traces  of  the  respiratory  and  cardiac  paralyses 
Ka.-vc  disappeared,  and  when  the  emergency  Ls  past  the  treatment  will 
t>c  such  as  will  be  described  for  the  second  and  less  fatal  group  of 
ceases. 

However  mild  a  case  of  diphtheria  may  be,  it  is  advisable  to  keep 
tno    child  in  bed  for  three  weeks  after  the  tlisappearancc  of  the  mem- 
"^a.ne.     Then  each  step  forward  is  taken  cautiously,  and  a  month 
^^»ll   have  been  passed  before  the  heart  and  pulse  are  allowed  to  escape 
oaTx?ful  observation.    It  is  the  last  week  that  needs  special  watchfulness. 
^  rie   bed-rest,  sitting   up,  lying  on  the  couch,  and  the   first  exercise, 
**l  these  are  events  in  the  convalescence  which  need  testing,  and  irregu- 
larity of  the  heart's  action  or  slight  dilatation  should  delay  the  advance. 
^^e  knee-jerks  must  be  tried  while  the  child  is  in  bed,  for  by  their  dis- 
appearance they  sometimes  give  an  early  warning  of  paralysis. 

A  useful  routine  prescription  is  the  following  mixture  of   iron  and 
'^Ux  vomica,  and  quinine  in  small  doses  is  also  a  valuable  tonic: 

B— Llq.  ferri  percfalorldt  (B.  P.) 0.8  c.c.  (5  minimi*.) 

Tinct.  nndfl  vomlcs 0.2  c.c.  (3  minimR.) 

Syrup.  aaranUl  cort 1.3  c.c.  (20  minims.) 

Aq.  chloroforroi q.  s.  ad  f.O  c.c.  (2  drachms.)— M. 

Big. —Two  drachms  (S  c.c.)  three  tiraefi  a  day  for  a  child  of  four  years. 

Ek— Qninln.  KQlphat 0.03  gm.       O^grrain.) 

Add.  BQlphnrlct  aromat.  diL 0.13  cc.       (2  minims.) 

Qlyoerinl 1.30  c.c.        (20  minims.) 

Aq.  chloroformi q.  b.  ad  8.00  cc.        (2  drachms.) — M. 

ag.~Two  teaipoonnils  (8  cc.)  three  times  a  day. 

It  Is  not  advisable  in  these  cases  to  use  powerful  drugs  such  as  digitalis 
**<!   strophanthus,  which  alter  rhythm  of  the  heart;  nor  should  I  advise 
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the  common  practice  of  stimulating  the  heart  with  hypodennic  injf^tincn 
of  strychnine.  None  of  these  puwcrful  i!rii|^  has  a  directly  nir&lhv 
effect  on  the  canliac  musde.  Strvchnme,  by  ^rltiiiglht*  full  usi*  imiI  uf 
the  healthy  tilircs,  Is  most  vahialile  iit  a  time  of  nr^'iicy.  but  the  (emJeiicj* 
is  to  ahu.se  it. 

A^  M  rule  the  -slight  disturliances  after  diphtheria  ^et  «piitc  wctl,  ami 
whoM  this  Is  so  a  eharifjp  In  .sexsi<!e  or  i-i^iintn'  will  corre<t  thi*  anr>itvia 
and  general  tlehilitv.  Hut  soinetinKs  the  Ueurt  diK-s  rmt  ri.'<.-over  mm- 
pUitely  f()r  many  months.  Taohyi'iirdia.  dilatution.  and  hri-alhU-Mstit^t 
are  eomplaine*!  altout,  aru!  thr  panvifs  remark  njton  the  jjreat  change 
in  the  genera)  health  of  i\\e  ehihl  since  tlie  illness.  TinK*  and  enticimi 
ure  the  two  fii^t  necessaries.  The  bowels  nmst  Ix*  rej^tilateil  and  all 
viijlent  exercises  prohibitetL  Steady  exertion,  such  as  a  ipiiet  walU 
every  i\-A\\  will  often  ilu  gowlj  unless  it  should  be  that  iliisi-ausrs  pal- 
]>itation  anil  irregularity.  HcbtH)lwork,  heated  nwinis.  an<i  rliildren's 
parties  shunid  be  exchanj^cd  for  nature's  teswiiks  in  ihr  iimntrv.  pure 
air,  anti  an  liour*!>  rest  after  the  mklday  meal.  A  ^ood  whuh^^onie 
diet  ia  most   im|xir1tint. 

So  far  as  I  am  aware  no  ilrug  has  a  curative  efTect  U])on  these  weak- 
ened hearts,  but  general  tonics  are  very  serviceable. 


HEART  Dr3EASl  RESULTING  FROM  SUPPUiUTIVE   IHTECTIOHB. 

Suppurative  Pericarditis.     Etiology.— This  Ls,  perhaps,  one  of  the 

most  diJIicull  of  the  diseases  itf  cliiUlhiMtd  t4>  diagnosticate  or  to  ircai  with 
success,  and  thongh  not  c4>nmion  ran  bardty  Ik*  called  rare.  There  is 
no  doubt  that  all  those  micruhic  infections  which  pnM-lucc  suppunttion 
can  cause  suppurative  pericarditis,  but  experience  luus  .shown  that  nl.H>ut 
80  per  cent,  of  the  total  nuMd>er  are  a-ssociatwi  with  pulmonar\*  dLsesLHc^. 
This  same  i>prcentap'  represents  cases  of  suppurative  pericanliti^iocTUr- 
rintr  in  children  under  four  year^  of  age.  With  at  least  W  |jerceiit.  an 
empyema  is  a.ss(K.'iatedt  while  in  nthcr  causes  abscess  and  pmifrrne  of 
the  lun^,  mediastinal  abscess,  suppurating  bronchial  lymph  noiloip 
tuberculasis,  and  pneumonia  have  been  recordc<l.  OsteomyHiijs  atu] 
general  pyemia  resulting  from  suppurating  wound.(i  are  the  aritcoei)etitS 
in  a  small  percentage  of  the  cases. 

Mea-slcs,  influenza,  and  other  infective  diseases  prcdLs|Mise  to  suudih 
Pative  pericarditis,  and  in  addition  to  respiralorydiseases — meningilisimd 
peritonitLs  have  been  frequently  noted  a.s  occurring  liimultamxnLslv  with 
the  |>ericarditis.  The  carfliae  valves  are  rarely  damage<I — a  fact  .sin»nglT 
in  favor  of  the  specific  nature  of  rheunuitic  fever — ami  it  is  rpiile  exeeii- 
tioTtal  to  find  suppurative  pc'ricardilis  a.s  the  primary  h*sion. 

Fatbolo£T. — After  death  the  p^'ricanlitis  may  l>c  found  eitbrr  in  ihr 
earliest  stages  or  well  advanced.     It  may  retpiire  careful  otj^en-ntinn 
to  <le(ect  a  few  Hakes  of  exuilation,  or  there  may  Ije  gn-at  distention  of 
the  jH'ricarrliiim.  witfi  ]ts  much   a»5  six  or  seven  ounces  of  hVjuid  pitf^ 
in  the  sac.     The  parietal  |»ericartliitm  Is  sometimes  greatly  thickeu«J.  ^ 
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Uie  heart  is  often  not  ililatc*!  ai  all.  and.  except  that  the  muj^cle  sub- 
pe  is  SDtnt-what  jmie,  Is  otherwise  nomial. 

he  exiulatujti  i.s  ftotuetiiiie.s  in  (he  fttrrn  of  creamy  pit.s  ami  .'^ome- 
s  there  are  Rhrinotis  strands,  but,  a.s  a  nile,  tliere  is  rapid  sulutioii 
ic  fiUrinoiis  elements  and  no  ndhesjftn  (Fi^.  ir>8). 
I  ver\'  exceptional  ciLses  an  abseess  in  <'*Miinectinn  with  the  air  pti.'^sa^res 
open  into  <in<l  infeet  the  [wrieardium,  thiu?  givin;^  rise  lo  pneumo- 
X'rieanliuin.  Since  baeterinlojjieal  invcstiffattnns  have  \wvn  made, 
fitreplococcud   kneeolatUii   is  the  baeterimn  tJiat   has   been   found 


(ppnnllTe  pericmnlilift.    Tbe  pericftrdiMm  ia  oputicd;  the  a»c  wu  BTHitl7dtjil«Qd«4  vitti  % 

ptinilent  fiillid. 


often  iti  the  pus,  for  it  is  the  mioro-organigm  especially  rcspon.sible 
le  pulmonary  disease.  In  eases  of  osteomyelitis  the  staphyltx-tx^cua 
js  haa  been  isolated,  and  in  some  instanees  the  streptocfK'eua 
enes* 

the  days  when  empyemala  wen-  nt>(  treated  sur^ieally,  one  of  the 
Don  terminations  wa.'i  suppurative  periearilitis.  This  piiints  to  the 
tion  of  the  perieardiiini  l)ein^,  in  some  instances,  secondary  to  the 
■al  diseiise.  There  are,  however,  other  ejLse,s  in  which  it  seems 
lly  clear  that  the  jK'ricarditis  i^  a  part  of  a  general  infection  of  the 
ts  membranes. 
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Symptomatology. — 'I'lie  following  oases  well  exemplify  the  u^iial  courie 
of  the  illnes^s  anti  ^ivt•s  a  ln-tter  Ulca  of  tlu"  gcnoral  courst'  of  the  dif>oasr 
than  a  mere  rejwtition  of  prolmljle  symptonLs  would  tlo: 

Cahk  I."J.  G.,agtMl  nine  mouths,  rame  under  observation  forcau^, 
wa-sting.  vr^niitiiig  «ikI  iliarrhca.  The  ilhiess  hud  liccn  jEjmtlimUy  ih-v**!* 
opin^  for  six  weeks.  The  previous  history  and  family  hialory  wi-n?  uih 
important. 

■^I'here  was  dulncss  over  the  upper  lobe  of  the  left  lung,  aliwi  in  the 
upper  part  of  the  left  axilla  and  pftsltTiorly  down  to  the  level  of  the 
inferior  angle  of  the  seajjiila.  Over  this  dull  aix^a  (he  bpeatli  somKl* 
were  diminished  and  the  hrcathing  bronehial.  At  the  right  l>ase  pos- 
teriorly there  were  numerous  mies.  The  limits  of  the  deep  eanliae 
dniness  were  :  Abovej  the  sec^ond  rib;  to  the  left,  the  vertical  nipple  line; 
to  tlie  right,  on^half  ineh  external  to  the  ri;rht  sternal  marj^in;  the 
cardiac  sounds  were  normal  'I'hc  temperature  wa.s  102*^  K.,  pulse  ItiO, 
respiration  38.  The  probable  diagnosii?  wa.s  tuberculosis.  The  tem- 
perature fell,  but  still  the  ehild  lost  jtjround;  now  two  sharp  crepitations 
were  deteete<l  over  the  dull  area  and  impairment  of  resonance  over  die 
ri^ht  lung  posteriorly,  reaching  <iown  to  the  fiftli  rib.  iH-aih  otvurml 
on  the  tenth  day.  Necropsy  showed  empyema  l»etwfen  the  Irft  lung 
and  pericardium,  anfl  also  over  the  upper  part  of  the  ri|j;ht  lun^. 
There  were  also  bronchoptteutnonia  and  suppurative  pcricaniitia  witK 
an  ounce  of  pus  in  the  pericardial  sac.  By  bacteriolojjieal  cuUurr  thr- 
stn^ptoeoeeus  lanceolatus  was  found. 

Cask  II. — M.  P.,  a^eil  two  years,  came  uivler  ol>ser\'ation  f**roKi^^ 
anorexia,  and  drowsiness.  The  child  was  tliin,  pale  and  rickety.  'Vht^ 
pnuninent  symptoms  wen?  severe  dyspnea  and  feeble  pulse,  the  rate  o^ 
which  was  KiS  to  the  minute.  The  enrdiac  dulness  wa-sUmited:  AI»ovt»^ 
by  the  second  intercostal  space;  on  the  left  it  reached  tm<*-hfilf  inrl^ 
external  to  the  vertical  nipple  line;  to  the  right  it  reachenl  just  lielwHi^ 
the  ripht  margin  of  the  sternum.  The  heart  stmnds  were  fw^ble.  'I 
pulmonary  sounds  were  as  follows:  There  was  dulnesa  on  pt'rcti.viioi 
and  loss  of  breath  at  the  right  base  posteriorly,  with  crepitations  ni  if 
left  apex.  The  left  lung  otherwise  appearotl  nonnal.  Explumtiun 
the  right  pleura  discovered  pus,  which  wils  dealt  with  in  the  iiMtal  wai 
There  was,  however,  no  improvement.  The  lemjierature,  which 
been  irregular,  reaching  10Ii°  F.,  continued  unaltered,  and  lividity 
.sym-njKd  attacks  were  noted.  The  chiki  died  sudilenly  nineteen  da 
after  admission.  Autopsy  showed  a  small  empyema  in  the  left  pleu 
and  purulent  pericarditis. 

In  neither  of  these  cases  was  there  pericardial  fricti<m. 

It  is  apparent  that  the  aljsence  of  pericardial  friction  and  the  prrnni' 
of  pulnuuiary  <liseiwe   greatly  complicate   any  ileseriplion  or  iietiiii 
of  the  jH*ricarditis.     When  the  condition  i-*i  an   incident  in  a  grnei 
pyemic  infection  it  may  also  be  owrUmke^l  rntirelv,  although,  in  ej 
tioual  cases,  h^id  pericardial  frirtiim  ha>  eslablishctl  the  iliaj^rMLs. 

Dia^OAis. — ^Tho  tUagnosis  is  most  ilifficuit  U^^ause  jxTiranlinl  fri<'i 
b  very  rarely  detected,  and  the  eonditirm  w  just  sullicienlly  raie 


HEART  DISEASE   FROM   INFECTIOUS  DISEASES 


749 


failure  fade  from  the 


hffnre  the 


make  tlie  experience  of  one  tailure  tade  Irotn  the  memory 
next  opjxirnmily  Ls  pre.senteil;  nevert!ieloss,  there  w  .soiiietirne.s  sijeh  a 
definite  effusion  and  sucli  evidence  of  a  distended  pericardium  that  the 
diagnosis  Ls  made  with  ei^nfidcnec,  as  in  this  ease: 

■  F.,  aRwl  rouran4l  one-half  years,  was  admitted  tn  St.  Mnn-'s  Hospital, 
^  Deccinl*er  '22i\,  suffering  from  right  lobar  pneumonia.    On  admission  the 

itupulseof  the  heart  was  noted  to  lie  Ix'low  and  internal  to  the  left  nipple, 
where  it  eoukl  be  both  ,seen  and  felt.  'J'here  was  persistent  dulness  at 
the  right  base,  and  on  DeccmlMr  JJlst  an  enipyema  was  drained,    Tliere 

■  ii'us  no  improvement;  the  child  bceanie  feeble,  cyanotic^  and  tlistresse<l. 
"On  January  4th  the  cardiac  area  was  as  follows:  Upper  limit,  seeoiid 

left  costal  cartilaj^e;  left  limit,  one  finger  breadth  external  to  the  left 
vertical  idpple  line;  right  limit,  just  internal  to  the  right  vertical  nipple 
tine.  The  sounds  of  the  heart  were  .so  faint  as  to  be  almost  inaudible, 
a.nd  over  the  precordtaf  area  of  increa.sing  rt^sii^lance  upon  percussion. 
Dr.  Pepper  opened  and  drained  the  pericardinm  that  evening,  but  the 
child  sank  and  died  twelve  days  later.     This  is  an  exceptional  case. 

Far  more  often  the  attention  of  the  pliysician  is  centred  on  Ihe  pul- 
monary disease,  and,  to  the  end^  it  is  supptJsed  that  a  hx-ulatCfl  empyema 
has  been  overlooketl  or  that  there  is  a  relapsing  bronchopneumonia  or 
tulH'reulasi.s.  Finally,  the  development  of  suppurative  meningitis  may 
complete  the  confusion. 

•  This  much  .^eems  clear,  that  when  in  children  under  four  years  of  jige 
an  empyema  or  bronchopneumonia  hati  been  detected,  atid  the  course 
of  the  disease,  in  .spite  of  correct  treatment,  is  unsatisfactory,  or  if  pus 
is  libcrateil  fn>ni  the  pleura  aufl  the  temiK-raturc  stil!  n-mains  high»  and 
there  are  ivasting  and  steady  loss  of  .strength,  then  suppurative  ]>eri- 
carditis  ts  a  probable  eoniplication,    This  is  the  more  likely  if  the  illness 

»has  occurred  during  an  outbreak  of  infinenza,  or  after  .some  infection 
such  OS  measles.  When  the  possibility  of  the  cbuiger  Ls  kept  in  view, 
there  are  other  symptoms,  more  or  les.s  etpiivtM-nl.  which  may  Icail  to 
the  dijignasis,  fJreat  rapi<lity  of  the  pulse  with  irrcgnlarih\  vomiting 
and  livid  pallor,  panting  respiration  and  orthopnea,  with  freijOent 
fainting  attacks,  have  alt  been  recorded.  When  there  is  progressive 
muffling  of  the  heart  sounds,  ami,  simultaneously,  an  incR'ase  in  the 

Krca  (»f  cardiac  fhilness,  that  evidence  is  exceeflingly  valuable.  Yet  it 
1  unfortunate  that  even  this  evidence  is  difficult  to  obtain;  for  the 
pulmonary  affection  itself,  by  ]>ossibly  causing  con.solidalioii  or  collapse, 
J.  nor  the  formation  of  fluid  in  the  region  of  the  pericardium,  complicates 
Bjtml  make-s  difficult  the  study  of  the  cardiac  didness.  An  impairment 
immediately  to  the  left  or  right  of  the  sternum,  if  dis pro j>oriionate  to 
iiny  impairment  elscwhcn',  Is  highly  suggestive  of  Hnid  in  the  pericardial 
sac;  nor  should  it  be  forgotten  that  the  duhicis  on  the  left  side — due  in 
part  to  pulmonary  collapse — will  extend  in  this  cnnrlition  even  up  to 
*hc  left  clavicle.  Natura]ly»  pericardial  friction  is  always  listened  for, 
Init  is  rarely  heard. 

In  a  larye  pericardial  i'§usioti  the  pulse  is  rapid,  the  wave  smalls  ill- 
sustained,  and  sometimes  very  irregular.    Tbere  may  be  some  bulging 
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nf  ilir  [»rrt'onl?al  Hfeii.  The  inipuUe  is  fithcr  absent  or  an  unrlulaling 
raovernrnt  may  lit'  awn  Ui  llic  third  or  fmjrth  >.[>a4-c  «ii  thr  left  Mile. 
On  fmlpatioiii  fithpr  no  cardiac  itii^uilso  ut  ull  Is  felt  or  only  a  liLstant 
ta|)  is  di'tft'tod. 

Thf  iirt-a  of  4leep  car<ii«c  didin-,>4.s  is  ^Tfjitly  iiicrrasc*!  and  i.s  jwar- 
shaptHJ,  with  tlic  stulk  of  llie  jK-ar  hi  ihe  pi),sition  uf  ilic  Urgi-  bl*Mxl* 
vessels. 

The  diftngc  from  the  absolute  diilno.ss  ovor  the  flnid  in  thf  porirardial 
sac  lu  thr  puhnonary  re.'^tinanct-  is  abnijit  iirul  strikiii;c. 

The  sounds  of  thi'  heart  arc  ilislant,  or  may  even  Ik.*  inaudibk*  aud 
give  (he  hnpression  that  llic  licarl  has  lui-n  lost. 

In  young  childrt'n,  collapse  of  the  n])jHT  iol>e  of  the  U'ft  lung  may 
caii'^e  i\\v  ilultMXss  tu  rLse  ba  hij;h  as  the  left  clavicle. 

PrognOBia. — The  jiroj^iiosis  is  certaitdy  very^ravi-.  In  the  cast's  in  whic4) 
it  is  jmrt  <»f  a  general  ]jycmia,  death  is  ahiiost  Jnevitahle,  and,  rnijnMVcr, 
until  the  diimriusis  can  be  more  readily  made  the  Viwt  majority  of  all 
ca-ses  must  die.  'ITie  only  hope,  at  preseiitj  lies  in  surpeal  intvrvrntimi. 
and  it  oecjLsionailv  saves  the  life  of  the  patient. 

Treatment.— ^I*alliative  mcELsures,  su  fur  as  the  saving  f»f  life  is  ron- 
e*»nied.  are  useless,  bnt  they  promote  euthanasia.  It  is  from  somc^ 
active  sernnj  that  we  must  hxik  fur  help,  but  at  present  there  U  mm 
sueh  remedy. 

The  (irairmtfc  i>f  the  pericardium  is,  theft-fofe,  at  this  time  our  only 
pesoun-e,  and  the  recent  advances  in  cardiac  surpery  must  eticourag^^ 
U.S  to  explore  the  pericardium  with  less  rlnnid  than  hitherto.  '~ 

The  sur^^cal  measures  that  can  be  adoptwl  are  two,  viz.,  paracpnl 
of  the  pericardium  and  incision  an<l  draina^.      The  first  is  only 
value  iu  those  eases  in  which,  owirifi  to  the  (puiLitity  of  flitifl  in  the  *a( — ^ 
there  is  embarrassment  of  the  beart,  yet  the  condition  of  the  palji-nl  i 
too  serious  to  permit  an  anesthetic.    Then  hy  pjiraceuiesis  the  pn-v*ur 
can   be  feiievetl,   and   an   opportunity   is  ^iven   for  the  ein:'iilati4m 
recover.     With  tlie  improvement  in  the  patient's  ecmdition  the 
radical  operation  can  Ik*  undertaken. 

In  o[HTatitins   upon   the  jXTicardium  it  shouhl  iw  reinemlM^r^xt   ih 
the  level  at  which  the  left  pleura  leaves  the  middle  line^  Hii  jjiven 
Luschka — at  the  fourth  costal  rartihme — is  4»nly  correct  in  a  muhII  p 
portion  of  cases.     As  a  rule,  the  left  pleura  dm's  not  leave  tlie  niidi 
line  until  the  level  of  the  fifth  or  sixth  costal  eartila^^^i'  is  reaclnil. 

I*ar8centesis,  as  Uohcrts  has  pointiil  <mt,  is  most  safely   [x-rfom: 
by  [lie  introilurtion  of  the  neeille  in  tlu-  left  cositixiphoiil  ati>;K^; 
needle  should  gniKe  the  lower  end  <tf  the  ImmIv  of  the  sleniuui  and  | 
up  and  in,  JM-liind  the  sterniuu,  to  the  cavity  <pf  the  ^>eriranhum. 

Another  site  uflen  chos*-Ti  is  the  fifth  left  interspace  clo#r  to  "^ 
sternum;  the  necflle  should  pstss  inward,  but  there  la  wlue  daMgctc^ 
piercing  the  pleura. 
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MALIGNANT  ENDOCARDITIS  THE  RESULT  OF  PTOGENIC 
INFECTIONS. 

Etiolo^. — The  pyoj^nif  mitTo-orfjanistii.s  nrv  iil.so  a  raiiso  f)f  malig- 
nant eiu!tH*arttitis.  Vft  it  i.s  rciiuirkablr,  wlicii  tlir  frefiiicnrv"  of  .suppu- 
rative lesions  in  ohiltlhuod  \s  reriiemb(?n.'dj  how  vt-ry  rapviy  this  cuhditinn 
arises. 

Osteomyelitis,  pneumonia,  an  abscess  in  tht'  lunj^'  or  an  abst-ess 
rc^iuUiii^  fnun  injury  insiy  be  thr  starting  point  of  tlit;  infet-tion,  but  the 
nit»sl  imj:Hirtant  grtjup  Is  tlmt  wliit-li  £n.-eiiJsioiially  follows  suppuratiun  in 
the  mifldip  car.  Thi-s  ^roup  is  one  of  s|>efial  interest  because  the  syinp- 
toms  that  arise  may  v^ery  closely  resemble  those  of  acute  rheumatism. 

Fro.  las 


Septic  endocArdiUe.  (Adami,  JACobl'a  Fe«ucbri/t.) 


STmptomatology. — The  symptoms  of  the  mulif,mant  enfioearciitis 
^"hich  rt-suil-s  fruirx  pyojifi-nlc  itifections  an'  iisnally  more  acute  and 
^*>vert'  than  those  which  follow  the  rln-unuLlic  iiifeclidii,  Imt  the  ^-ueral 
*"'^^emblaiice  is  a  clfjse  one.     (See  Chap.  XXVIil.) 

J^ey  may  be  fjroiiped  nmlcr  two  headinp^,  viz.,  those  which  are  the 
y^*^ult  of  the  to.xetntJi:  irregidar  fever^  sweating,  ri^irs,  drowsiness  or 
'^Ijrium,  <!iarrhea,  progressive  anemia,  emaciation  and  purpura;  and 


til 


prnjjressive  anemia,  emaciation  and  purpui 
*^p  which  result  frf>m  the  valvular  disease:  (^ardidc  excitement,  pre- 
J^*^ia!  pain,  valvular  bruits,  and  dilatation  fFip.  159).  Fra^^ients  of 
^^  vegetations  detached  from  the  valves  will  produce  infarctions,  which 
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later  may  ^ve  rise  to  abyoesKCs  in  thf  ki^Ineys,  splwri,  luiipi.  brain, 
evni  the  crtnltac  wall  itself.    An  aneun'sin  of  the  Jieart  may  rvsult  fn 

severe  myoearditis  with  suppuration.     It  is  sometinies  |xjsstl»lc  (t>  iJtrt. 
this  aneurysm  hy  a  local  iiiilginff  of  the  precoriliuin,  nr  hy  ihi*  \\v\c\ 
ment  of  a  bruit,  the  maxiTnum  ijitensity  of  whieh  Ls  in  some  unas 
situation,  or  by  a  eurious  whizzing  sensation  iniparte^l  lo  the  hsm^ 
placed  over  the  heart. 

Prognoaifl  and  Treatm«nt. — These  eases  of  mali^niiinl  t-niliM-anl 
whicli  ftjllmv  pvft^eiiie  idreeliniis  iirt'  most  futtil,  and  altfioojjb  prt- 
rations  of  ([uinine  or  serum  injeetions  are  freely  iiaed,  itu  method 
treatment  has  met  with  coiitinU4xl  suecess. 


HEART  DISEASE  RESULTING  FROM  SCARLET  FEVER. 

Heart  di.'*ea,se  sometimes  follows  an  atta(*k  (►f  wearlet  fever,  its  do 
arthritis  and  ehorea.    The  n\suk  may  In*  a  .sevrn*  and  even  fatal  \t 
canlitis  or  chronie  valvular  disea-si',  or,  in  sotiie  rare  eases,  ultfra 
endtK^arditi-s,     The  elinieid  course  of  these  eases  resrmhlr.s   rhruui 
[heart  disease  30  elosely  that  they  will  iiretl  no  iletuiled  (h\seriplion. 

The  following  summaries  give  an  iilea  of  ejLses  which  are  rap^J 
fatal: 

Case  I.^A  girl,  aj^d  four  yeary,  twelve  daVM  after  ihe  apjH*»ns 
of  the  rash,  developed  pneumonia  and  periearditis,  which  pruvi-*!  Tj 
in  a  week. 

Case  IL — A  boy,  aged  six  years,  six  weeks  after  the  nish  drvcJc^^ 
pleurisy  and  pericarditis  and  died  in  a  fortnight. 

Case  III. — A  boy.  iiged   seven   years,   eighteen   davs  after    the 
developeti  pleurisy  and  p^rieardltis.  whieh  proved  fatal  in  Iwelve  (I. 

Nephritis  may  eninplieale  tin-  periear*litis,  while  in  other  fatal  r-j 

the  immediate  cause  of  death  has  been  nephriti.s,  but  early  <'ndocapJ ^Usm 

of  the  aoilir  (►r  mitral  valve  has  In-en  diseovenul  at  the  nct-rojisj,  ■ 

Symptomatology. — ^'^hc  ehronic  valvular  dlsrasf  roHowing  M-arlrt  f«.*"^^f 
seems  to  me  to  be  accompanied   bv  more  hvpertrophy  of  iht»  h^'art  j**'/ 
more  definite  symptoms  of  cardiac  di-strt^.^  than  timl  following  rti***- 
matinm.     Certainly^  in  other   Rvspet-Ls.  this   form   of   heart    ilisfa-^o      i% 
exeei'dingly  like  the  rheumatic  form,  and  there  is  also  with  it  n  X\v\*ltity 
to  attacks  of  acute  arthritis. 

DiagnoBia.— This   is   usually   plain,   for  either  immeiliately   nffer    an 
attack  of  the  scarlet  fever  there  has  lM?en  a  severe  cardiac  inflammalion, 
I  or  elosely  following  the  illness  then*  have  bii-n  complaints  nf  prt^T»rrfiW 
ppain  and  breathlessness.    Again,  chon-a  and  arthritis  iiuiy  have  inT-urrriJ 
during  a  detay  in  the  convalescenee  from  scarlet  fever,  aiid  Ltu=»e  wlU 
suggest  the  nrigin  of  the  heart  disease. 


HEART  DiSiCASE  FROM   ISFECTlOUS  DISEASES 
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B15AKT  DISEASE  RBSTTLTINO  FROM  TUBERCULOSIS. 

h\  tubfn-iiiuisis  ni"  llif  lieart,  its  in  rlu-iimjUii.'  iii.st'jt.sc%  t]ie  viilves  and 
iJorii-jiriiiuin  alt'  lialjli*  to  (huiia^f.  It  U  not  at  all  coniinon  in  Kiigland, 
ill  lesw  tfcj  II  L-aiisi."  of  lit'arl  ilim-fVNi',  alUnni};!i  in  tho  jxistinorleni  rrx-urtls 
<>f  liir  Hospital  frtr  Suk  CliIMmi,  tlrrut  (.Jrmond  Strct't,  thort'  art*  a 
|'OM.si(!iTA!)lc  niimlH^r  of  ciLSfs  in  wliifh  Uiljorcles  have  bt'on  obscn'od 
>niln- lu'iirt  wall:  in  the  ^rt-at  niajoritv  *>f  thc.-^e  thurf  were  nu  rt^fo^TiSsi- 
5'''<"*i^is  i>f  heart  disease  during  life,  aiut  (.be  iMTurrenee  was  only  an 
""■|«li'iil  in  a  tiilMTCulosis  wliieh  wils  niorr  or  les-s  jreneraliKcH. 
Tlir  following  an' the  chief  type-s:    I.  Chronic  emkx^aniilvs,    2.  Peri- 

J'aMiti.H  witli  or  withuut  extensive  effnsinn,     3,  Multiple  serositis.     4. 

*Vallirijai)t  emlocanliiLs  in  a  ehili!  HufTcring  from  tul>creuioi>is. 


^^^tironic  Endocarditis. — In  thi-s  ^r4>nj>  occur  cji^e.s  in  which  the  valves 
r^'^"  are  aitackcil,  and  in  which  eidcification  sumetimes  converLs  the 
'   ^^"«?s  and  valve-rinjtpi  into  a  ripd  wall. 

I'Tiere  is  no  hislui-y  of  rlieuniati^inK    The  i>cfurrence  of  hdx'renlosis  in 

J*t*r  vLsceru  and  the  datiritirJ  llir  cardiac  disorder  frtiin  an  outhn^akof 

'X^-reulon-s  infeetinn  indicate  tlie  true  nature  of  the  infection  (Fig.  Kltl). 

^^liry  appear  elinirally  ils  rases  of  mitral  tneonifH'tenoe  or  stenosis,  or, 

*H  one  cu.se  which  came  niider  my  notice,  of  a  mitral  and  frieiispid 

'^'insi.-y.     Their  eonrse  may  he  vcr)'  chronic,  hut  there  l**  always  the 

r^*'^j^"rof  ileath  oeeurrinsj  from  some  tuberculou,s  affection,  and  menin- 
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N  i.s  c.'^pcriaHv  fo  he  feart'd. 
^tuberculous  Pericarditis. — Uiesman  has  pointed  out  the  importance 
Extension  of  tuberculotLS  disea.se  to  the  pericardiuiu  from  caseating 
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lymph  nodes  in  the  anterior  mpHittstinum.    The  pi'ricaniitU  L*  usually 
chronic  anti  results  in  dense  adhesions,  hut  may  Ix*  acute  wiOi  ^n-Ml  ■ 
effusion  needing  paracentesLs,      Onlv  in  exceptional   eases  has  it  l>rt-n   ■ 


ing  paraeentesLs,  Unly  ui  except 
possible  t(j  prove  experimentally  the  true  nature  of  the  irifeelion.  'V\ie 
diagnosi:^  h  neeessarily  diffienlt,  but  there  is  na  history  of  rheuiiiatisni, 
and  there  may  be  no  valvular  disease.  These  two  fuel.s  alone,  in  a 
ehild  of  tuberculous  stock,  or, still  more,  in  one  snfferinp  from  tuU-nlr 
in  some  other  orj^ans,  are  suspicious.  Pcrieiinlial  frietion  may  Ix*  heani 
in  some  eases,  but  in  others  the  acute  stage  has  Ijcen  so  unobtrusive 
as  to  Ik'  ovt'rlonkeil. 

Tuberculous  Multriple  Serositis*  — Thw  third  group  is  not  sliaq>ly 
ditferenliated,  for  valvular  damage  may  occur  abm.  The  pmiontinant 
feature  U  the  occurrence  i>f  pericarditif  mik  plcuriift/  or  ycriioniSU  of 
with  both.    The  following  case  is  a  gtxid  extnuple  of  (he  type: 

A  ilelicate  boy,  aged  three  and  one-half  years,  was  said  to  hjivc  hiwi 
a  fit  in  April  fallowetl  by  diarrhea  and  some  bronchitis.  In  May  he 
was  untlef  observation  for  fevenshness  and  wa^stitig.  There  wits  no 
personal  or  family  history  of  rheumatism.  In  May  he  alw  had  a  defi- 
nite attack  of  pericarditis  with  pericardial  friction  from  which  hr  slowly 
anil  incompletely  recovered.  In  August  ascit<T<  developeil.  and  for  this 
he  was  tapjM^l  on  more  than  one  occasion  l)etwccn  Aug^wt  anil  iKtvrn- 
bcr,  and  a  lar^  and  smooth  Kver  was  then  felt.  At  the  end  of  Decem- 
ber the  precordial  reirion  was  noticed  to  be  prominent  and  there  was 
exaggerated  systolic  pubsatlon  with  systolic  recession  of  the  intercostal 
space^j.  The  area  of  cardiac  tluhiess  was  enlarged  and  the  luNiri  sounds 
found  muffled,  but  there  w^is  no  bruit.  Absence  of  fever  liad  been  a 
featiu-e  of  his  illness,  but  at  the  end  of  Deceml>er  the  tenifieratufc  rose 
eacli  morning  to  100"  to  101°  l'\  At  the  end  of  January  he  beoime 
drowsy  and  vomiteil.  then  he  t>eeame  tiTieonseinus  and  cyano'ieif. 
There  was  a  slight  hemiplegia  of  the  right  side  and  the  nplic  disks  wrrc 
binned.  Slight  facial  twitching  was  noted  later,  a«*l  be  died  suddenly, 
comatose,  on  January  27th. 

The  necropsy  showed  tul>erculfnis  meningitis,  tuben'nlons  ulrers  in 
the  intestine,  and  easeating  bn)nchial  lymph  ikjmU's.  The  jH'ricapiiium 
was  densely  adherent^  the  heart  not  noticfably  culargtil  und  (he  \'ulvi^ 
normal.  There  was  plastic  peritonitis,  and  around  the  liver  a  limi 
inltammatory  capsule.  Except  for  some  adhesions  tlie  lungs  and  plm 
were  natural. 

Another  case  under  my  observation,  with  a  history  of  aseiteft.  cm! 
in  the  most  piiz/dlng  niuniier  with  tuberculous  uji'ningitl'i.  bul^in  ad* 
tion,  the  mitral  valve  iind  mitral  ring  were  rigid  M"ilh  ctdean'ous  deiiccvi 
Some  writers   consider  tul>ereuh»sis   the  most   important   factor  iii   tt 
ransation  of  multiple  serous  inflmnmations. 

Malignant  Endocarditia. — Malignant  endoeartlitis  is  an  occasic^ 
incident  in  tuberculosis,  anil  is  probably  the  result  i»f  secoiidiiry  inftf'C: 
of  the  valves  from  soDje  suppurating  focus  iti  the  lungs  or  broi 
lymph  nodes. 
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HEABT  DISEA8S  RESITLTINa  FROM  INFLUENZA. 

The  damage  to  the  myocardium  which  results  from  some  of  the 
epidemics  of  influenza  is  more  often  seen  in  the  elderly;  yet  it  occurs 
ijso  in  childhood,  and  even  in  infancy,  as  has  been  described  by  Forch- 
heimer  in  Jacobi's  Festschrift. 

Symptomatology. — The  symptoms  are  essentially  those  of  acute  cardiac 
dilatation,  followed  by  a  more  or  less  proloiigetl  stage  of  myocanlia! 
weakness.  Among  the  symptoms  which  occur  in  acute  cases,  Forch- 
heimer  lays  stress  upon  the  rapid  breathing,  resembling  that  seen  in 
acute  edema  of  the  lungs.  I  would  also  emphasize  the  great  nervous 
depression,  sometimi-s  quite  out  of  proportion  to  the  severity  of  the 
cardiac  lesion.  The  pulse  is  rapid  and  irregular  and  low  in  tension. 
As  a  rule,  there  is  no  bruit,  but  there  is  dilatation,  with  feeble  cardiac 
sounds.  I  am  indebted  to  Dr.  Cheadle  for  calling  my  attention  to  cases 
of  influenzal  heart  disease  in  childhofxl,  in  which  there  develops  a 
rasping,  basal  systolic  murmur,  curiously  sujjerficial  and  clearly  audible 
over  the  sternum  at  the  level  of  the  aortic  cartihifye.  Whether  this  b 
of  valvular  or  pericardial  origin  Is  uncertain.  These  children  show 
symptoms  of  myocardial  weakness  lasting,  .sometimes,  for  years  after 
the  attack  of  influenza. 

Endwardial  and  pericardial  affections  are  rare,  but  Austin  and  others 
have  recorded  examples  of  them. 

Diagnosis. — Unless  there  is  a  history  of  an  attack  of  influenza,  this 
Ls  not  easy.  The  condition  is  Hable  to  be  mistaken  for  rheumatism,  for 
there  are  obscure  pains,  a  sore  throat,  and  dilatation  of  the  heart.  The 
abrupt  onset,  high  fever,  nervous  prostration,  and  absence  of  arthritis 
and  valvular  disea.se  are  suggestive  of  influenza. 

Prognosis. — The  prognasis  is,  on  the  whole,  good,  but  the  weakness 
of  the  heart,  even  at  this  age,  may  be  very  jK-rsistent  and  resist  treat- 
ment for  some  years.     When  infants  are  attacke<l  the  outlook  is  grave. 

Treatment. — It  is  highly  necessary  in  such  cases  to  insist  upon  rest, 
immediate  and  complete.  The  dilatation  should  be  treated  upon  the 
lines  indicated  under  Diphtheria  (q.  i\).  Later,  athletic  exercises  will 
have  to  l>e  curtailed  if  there  rt^main  shortness  of  breath,  palpitation,  and 
irregularity  of  the  action  of  the  heart. 


HEART   DI8XASE  RESITLTINO  FROM  CONGENITAL  STPHILIS. 

It  LS  very  doubtful  whether  ctmgenital  syphilis  takes  anything  but  a 
very  .secondary  place  in  the  heart  disease  of  childhocxl.  Gummata  and 
myocarditis  have  been  nottnl  in  severe  cases  of  congt^nital  syphilis,  but 
these  are  pathological  curiosities.  There  are,  it  is  true,  some  who 
believe  a  considerable  numl)er  of  obscure  cases  of  en<locarditis  are  due 
to  this  <lisease,  but,  for  my  part,  I  am  doubtful  of  this  and  have  been 
struck  with  the  absence  of  cardiac  affections  in  those  infants  and  children 
who  have  shown  conclusive  evidence  of  congenital  syphilis. 
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F17NCTI0NAL  DISORDERS, 

This  U  ail  ill-ilrfiiieii  (jroup,  For,  when  one  rememln'ra  the  l«»on  of 

tltpliithrrifi,  one  lii'silali's  to  ai'pl}'  ihc  lenu  riinrtioiiul  to  llmsi*  riLM*s  of 
pal)*itiLiui[i,  irr<*gularUy,  and  disturtxHl  ac-lion  uf  thr  heart  which  MJim'- 
liiTie.s  ft»llo\v  iiifi.'Ctiou.s  iliscascs.  The  nnxst  definite  cxajiiples  ait-  ihiit»c 
whirh  result  horn  (Ij-spcpsta,  with  ililutiitidiiof  tht'stoitmch  luid  nmstijHi- 
tion,  iind  Uk'v  iirt*  usjH'cially  ajjt  lu  tH-cur  in  the  ehiMri'ii  of  nervous  aiul 
dys|K*plie  pitreiits.  In  the,se  tust^  the  jmise  is  irre|Lfnlur  urnJ  ihr  lifart 
easily  extited.  Compliiints  of  palpitation  mul  pain  are  not  .so  usual  as 
a  t^'tieral  listlessne^s  and  hreutlile.s'int'ss  on  slight  exerti<»n,  tint  .nurh 
eliililren  have  attark-s  In  whirli  the  faee  Is  flu.shed  and  tlie  action  tif  tlie 
hejirt  irri'gnhir,  rapid,  and  tnniuUnoiis.  Tlie  <-anhae  iin]tnlse  U  more 
than  usually  visihle,  aUiiunjjh  Ihe  cardiac  an^a  may  Ix'  very  sHjjlitly  ur 
not  at  ail  iiK'R'a.secK  There  Li,  a.s  a  rule,  no  nuirnitir,  althiiu^h  it  U  not 
uiieoninion  to  meet  with  a  faint  systolic  niurtnur,  which  is  utuliUh'  jii 
the  horizontal  level  of  the  nipple,  and  interiial  lo  it.  ]>ii  C'ostji  \\tis 
ciin'cted  altentioji  to  iiTtain  idiopathic  eases  of  carrlirt<*  irregularity 
wliieh  ap]K-ar  to  run  in  families,  and  which  appart^ntly  inipruve  as 
adult  life  i.s  reached. 

Funetioiml  brnits  arc  not  so  common  in  cIiitdhotHt  as  at  auil  after 
pijlx-rty,  but  they  art^  met  wnth  in  anemic  cinldn'ti  am!  in  anemic, 
rickety  infants,  Deformity  of  the  chest  ri^iultinj^  froni  rickets,  or  .ipinal 
caries,  or  from  ohslructions  in  tlie  uppT  air  fias.sa^es  will  also  p\T  ri^ 
to  car4liac  murmurs;  and,  if  the  iipjHT  loltc  of  the  left  lung  is  rctraulwi, 
sncii  murmurs  in  ihe  pulmonary  region  may  l»c  loud  and  nLs])in(i;. 

Diagnosia.— It  is  often  diffienlt  to  limile  wh<'ther  a  bruit  is  funcMoTml 
or  organic.    A  wide  survey  of  the  ease  must  Ik*  takcn»  the  heart  exaniineil      , 
most  carefully  for  evidence  of  hyperlrophy.  a  historj*  of  rhctimatUm   ■ 
iinjuircd  for,  and  cyanosis  or  slight  ctuhbing  4tf  the  exlrernities  sean*(»rd    ' 
for;  it  Is  often  neeeasary  in  see  the  case  more  than  once  Ijcforc  an  opinion 
that  is  of  any  value  can  Ix-  given. 

These  functional  bruits  are  often  mwlificd  by  (he  position  of  the 
pitienl  and  hy  the  respiratory  moveuienLs,  but  neither  of  these  facts 
IS  conclusive  pn>of  of  their  functional  nature. 

It  is  well  to  acrpiaiiU  the  parents  with  the  fact  that  there  is  some 
weakness  of  Ihe  heart  of  a  passing  nature, 

Treatin«nt, — 'I'he  treatment  is  usually  satisf actor)'.  Indigestion,  ron- 
stipalion,  and  anemia  are  eorrecte<l,  (^uiet  n-gular  habits  anil  plain 
meals  arc  necessary,  and  late  hours  should  not  Ix'  [x-nnittcd. 

When  the  digi'slion  is  improved,  mild  tonics,  usually  pres4'ril>etl  with 
a  saline  ajxTient,  arc*  iKMieficial.  The  town-bred,  nervous  caricalurc 
of  a  child  will  derive  mn<'h  iK'uefit  from  nmniiig  wild  iu  the  <-t>un1rr, 
but  this  prescription  nei^ls  can*.  Such  childn*n  will  not  digi^t  the 
rftngli  frn>d  often  met  with  in  farm-houses,  and  the  physician  will  Ir 
gn>atly  hhirjie*!  if  ttiis  life  is  thought  by  the  parents  to  be  loo  ruugti  for 
their  delicate  child. 


» 


Athletics  in  Hkart  Diskase. — In  thii^ ronnection  it  may  l>e,scnif'e- 
able  to  write  a  few  words  upon  the  siibjeet  of  athlelics.  If  one  can  judge 
liy  tlie  regTilalions  thai  are  soinetiiiu's  tiiatle,  1  ilo  not  tliiiik  that  a 
know|e<lgt^  of  heart  disease  imphtfi  any  kiiowleilge  of  athletie  pursuits. 
Pa'isibly,  it  may  sc«m  a  tri^'ial  ii^atttT  to  be  writing  upon  cricket  and 
football  in  a  solemn  work  sueh  a.s  this,  but  the  questions  <hat  arise  ore 
neither  eitsy  nor  unimportant,  Sehooimd-sters  of  wide  exixrience  will 
point  out  thai  it  is  wry  lU-trimental  to  ipterferc  unnecessarily  witli  a  boy's 
athletifs.  and  .speak  of  the  evils  tbat  niay  result  as  far  onlweiji;hirig  the 
danger  thut  it  Ls  sought  to  avoid.  Boy  is  a  pitiless  prodiietiou,  anrl  ean- 
not  undei^taiid  delicacy  and  feebUMH'.ss.  It  Is,  I  think,  ils  a  general  rule, 
a  mistake  to  send  a  boy  who  has  a  iUinia^^<l  heart  to  a  liig  school  where 
athletics  are  eompuLsory.  But  there  are  many  eiLse.s  on  the  border-line; 
these  are  the  troubie-some  oriefl»  and  it  Ls  then  that  a  praetieal  uetjuaint- 
atiee  with  the  various  games  i.s  useful- 

AH  romjjftitive  exereides  are  dangerous  to  feeble  tiearts^— 1  mean  ljy 
ihi^  ftxtt-raeingf  l)oat-raeing,  eyele-raeing^  erosHK-ountry  runs,  l>oxiug, 
am!  so  on — for  when  there  is  competition  the  "thorough-bred"  will  try 
to  lietter  his  best.  Here  lies  the  miscbief,  and  irn-jiarable  damage  may 
l)e  (lone  in  this  way  to  a  heart  whieh  would  InNiefit  from  ortJinarj^ 
exertion.  Acute  dilatation  of  the  heart  may  result  from  girls  dancing 
too  frequently  and  for  Ux>  long  periods  of  time. 

Football  is  also  dangr-rcuis  Iwx'ause  of  the  .sudden  exertion  and  strain 
ihseiiarable  frtmi  it,  Crieket  is  more  smtiible,  baseball  less  so.  Fives 
and  lawn-tennis  are  well  enough,  if  the  Ijoy  is  not  permitted  to  enter 
for  competitive  struggles  for  cups  and  other  trophies.  Racquets,  if 
played  at  all  well,  is  a  tr\'Ing  game.  ( lolf  is  a  valualtle  open-air  amuse- 
ment. Agjun,  drilling  anrl  graduated  gymnastii'  exercises,  tlnHigh  hardly 
exhilarating,  are  useful,  and  may  prepare  the  way  for  the  more  active 
games. 

THE  HEART  IN  R£NAL  DISEASE. 

Apart  from  endoearditi.^  and  pericarditis  eompHeating  nephritis,  renal 
di5ea.se  throw-s  a  great  strain  upn^n  the  heart. 

'ITie  first  result  is,  as  a  rule,  dilatation  of  the  left  ventricle,  and  this 
dilatation  may  he  slight  or  si'vere. 

Examination  will  show  that  the  pulse  is  quickened,  low  in  tension,  and 
sometimes  irregular.  The  iuq>idse  is  diffuse,  the  area  of  eardijie  dulness 
is  inereascil  to  the  left,  and  the  fijst  sound  is  altered  in  character.  At 
first  there  i,^  prolongatiim,  and  later  ,shorteniug  of  its  duration.  The 
rhythm  of  the  heart  becomes  lic-tac,  and  both  sounds  may  be  redupli- 
eatefl,  Kclampsia  is  liahle  to  supervene  when  the  heart  is  tlilated  and 
the  tension  low.  Later,  hy|)4Ttrophy  of  [lie  left  ventricle  develops 
(Fig.  10! )»  and  the  character  of  the  puUe  alters;  the  wave  is  now  pro- 
longed and  not  ea-sily  eompres-sible,  and  the  arterial  wall  is  slightly 
thickened.  Ft  is  onlv  in  verv  exceptional  esLses  thai  advanei'd  arterio- 
capitlary  fibrosis  and  hyjwrtr4>phy  of  the  heart  are  met  with  in  childhood. 
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Treatment, — Treatment  consists  in  a^^e^tins.  if  possible,  the  ret  i 
dij^ease.     Rest  is  essential  wheu  tlierc  Is  <iitatatiiMi,     .Vltliuufrh  there?^ 
very  ran'ly  any  unxiely  uf  a  lilomlveNsel  l^ivin^  way  rn»n»  !it|;li  artei 
tenMon,  Htil!,  the  tension  of  the  pulse  should  lie  kept  at  a  jiulieioiLs  me 
by  an  oeeasional  dose  of  ealomel  and  saline  and  hy  the   restriction 
meat   in  the  diet.     The  anemia  shonhl   be  efinvelpd   hy  jiinvSng  u 
combined  witli  a  saline  aperient. 
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CbrdlBr  lifperlropby.    A  section  ■drhb  the  rentrldes,  ihowing  v'tcaI  fayjM'iroiOijr  of  ttie  If  R 
tlte  ruuU  of  etironlc  neiiktirtUs  In  a  child.      (Pnim  Uie  Huicuin  of  Uic  Ilo«|4tAl  Tcu- BIck  Ch 
Qreai  Ormond  SCtmL.) 
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ANEURYSM. 

Diseases  of  the  nrteries  are  rare  in  ehildhood,  aneurysm  beinp  on 
the  most  imp(jrtaiit,      KmU  east*  of  aneurysm  that  I  have  seeti  «i^«p— ** 
hsvs  been  of  a  difVerenl  tyix'.    One  was  tranmatie  in  oripn,  anothrr  ** 

the  rtvsiilt  of  malij^iant  rndiH-anJills,  anfl  a  third  v,'tLs  of  duiiblful  rii**-       """ 

The  traimiatic  ease  was  that  nf    a  hty  who  fell  on   his   liea<i  "'" 

damap;ed  thf  rip:ht  internal  earotid  artery  as  it  entered  the  c-tf  ^'''•' 
eanal.  Thr  aneurysm  leaked  into  the  throat  and  the  rhtld  di*'*!  i^  ^ftw 
repeated  heniatemesis. 

The  eiLse  (hie  to  malipnant  endoeantitis  was  a   veni*  striking       "*^^' 
The  Imy  hail  Inrn  the  vietim  of  severe  rhrmnatie  eartlilis  on  mi»rt*    *  "*" 
one  fH'easioni  and  was  now  nn4ler  treatment  because   of    a  swrlliT*^^" 
the  right  thif;h,  over  the  eonrse  of  the  femoral  artery.    'ITiis  wan  f-l«.""'a'y 
an  juieiirysm,  and  there  wa-s  evidenee  of  itifaretion  in  other  itrpm**  i    ^ 
aneurysm  reaehetl  an  enormous  sisK**  and  eaiiscd  terrible  pain  frrtfi"*  ^'*^ 
tension  in  the  snrronndiiii;  tissues. 

Death  occurred  from  cardiac  failure,  and  the  aneur>*^m  whit-h    Aw 
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originated  from  the  common  femoral  artery  was  discovered  to  have 
formed  a  false  sac  which  Occupied  all  the  upper  parts  of  the  thigh. 

The  third  case  noted  in  the  Transactions  of  the  Pathological  Society 
of  LondoUy  vol.  xlvii.  p.  24,  by  Mr.  Jackson  Clarke,  was  a  girl,  aged 
ten  years,  who  was  under  the  care  of  Dr.  I..ees  at  St.  Mary's  Hospital, 
lliis  child  hatl  an  aneurysm  in  the  left  axilla  and  another  in  the  right 
buttock.  The  axillary  aneurysm  leaked  and  the  child  died  suddenly. 
The  necropsy  showed  multiple  aneurysms  upon  the  primary  and 
secondary  branches  of  the  coronary  arteries ;  there  was  also  a  thickened 
mitral  valve,  but  no  recent  disease.  Congenital  syphilis  was  suggested 
as  a  possible  explanation. 

Jacobi,  Sanne,  Parker,  Keen,  and  others  have  reconled  cases  of 
aneuiysm  which  serve  to  remind  as  that  even  the  arteries,  which  are 
the  most  trustworthy  structures  in  childhood,  may  sometimes  fail. 
There  may  be  atheroma,  or  malignant  endocanlitis,  or,  as  Eppinger's 
case  would  seem  to  show,  a  congenital  lack  of  elastic  tissue.  Again, 
small  pulmonary  aneurysms  are  sometimes  met  with  in  tuberculous 
disease  of  the  lungs  with  cavity  formations. 


OTHER  ABTERIAL  DISEASES. 

Acute  Arteritis. — Acute  arteritis  has  also  been  described,  and  by 
French  writers  a  good  deal  has  been  written  upon  its  occurrence  in  acute 
rheumatism.  Rab^  gives  a  detailed  account  (La  presse  midicale,  1902) 
of  this  process  in  the  intrapericardial  arteries. 

I  have  never  met  with  a  conclusive  case  of  acute  arteritis  in  a  child, 
though  perivascular  fibrosis  is  common  in  the  regions  of  rheumatic 
lesions,  as  Is  the  case  in  other  infections.  In  malignant  endocanlitis 
the  inflammation  may  spread  to  the  commencement  of  the  aorta,  and 
small,  white  patches  of  inflammation  may  also  be  sometimes  seen  in 
simple  rheumatism.  These  differ  from  somewhat  similar  fatty  patches 
'wrhich  are  occasionally  noticed  in  necropsies  upon  anemic  children. 

AcxTTE  Septic  Arteritis  sometimes  occurs  in  pyemia. 

General  Arteriosclerosis. — General  arteriosclerosis  is  also  rare, 
but  in  those  unusual  cases  of  granular  kidney  in  childhoo<l  it  may  reach 
a  high  degree,  and  the  retinal  vessels  may  then  show  all  the  changes 
^vhich  are  so  well  recognized  in  the  disease  in  adults. 
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CHAPTEE  XXXL 

HETHRITIS-VULVOVAGINITIS— DISEASES  OF  THE  BLADDER- 
DISEASES  OF  THE  KIDNEYS. 

URETHRITIS  IN  THE  MALE. 

rNFEcnoN  of  the  urethra  Is  occasionally  seen  in  young  Iwys,  and 
re  rarely  in  male  infants.  Infection  may  l)e  by  the  organisms  of  pus, 
fcp/c  urethritis,  or  by  the  gonococcus,  gonorrheal  urethritis. 
nmple  Uretl^tis. — Pus  organisms  may  invade  the  urethra  from  an 
ected  prepuce.  Phimosis  and  uneleanliness  are  the  chief  etiological 
tors.  A  balanitis  usually  precedes  the  urethritis.  Pus  organisms 
'jf  rarely  invaxle  the  deep  urethra;  so  the  inflammation  is,  as  a  rule, 
1  fined  to  the  fossa  navicularis  or  the  first  part  of  the  anterior  urethra, 
rhe  prepuce  is  tender,  swollen,  and  re<l,  and  the  preputial  canal  and 
:  meatus  are  bathed  in  pus.  Some  pain  on  micturition  is  usually 
ssent.  Retraction  of  the  prepuce  is  impossible.  With  cleanliness  and 
3ropriate  treatment  a  simple  urethritis  promptly  suKsides.  It  is 
rtinate  when  a  balanitis  and  a  tight  prepuce  comi>licate  it.  Thorough 
anliness  is,  under  these  circumstances,  difficult,  and  often  can  be 
rained  only  by  slitting  up  the  prepuce.  Careful  irrigation  of  the 
'putial  opening  several  times  daily  with  a  mild  antiseptic  solution,  such 
one  of  weak  boric  acid,  ami  the  removal  of  all  irritating  secn-tions, 
'  the  important  therapeutic  indications.  In  simple  urethritis,  injec- 
r*s  into  the  urethral  canal  are  rarely  necessary.  The  administration 
alkalies  is  all  that  is  usually  requin'd.  Occasionally  santal,  salol, 
c>il  of  wintergreen  internally  will  ])c  neede<l  to  control  the  patho- 
>cal  process  in  the  urethra. 

^noxrheal  Urethritis. — Gonorrheal  urethritis  is  not  infrequently 
«3  among  the  children  of  the  poor  and  uncleanly.  Infants  are  rarely 
*cted.  Boys  over  the  age  of  six  years  are  the  most  frequent  subjects, 
action  may  be  by  venereal  contact  with  an  infected  meml>er  of  the 
c»ily.    Pederasty  is  occasionally  the  means  of  infection. 
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or  instniments.  In  ronimoii  with  nUarrhs  of  other  mucous  membranes, 
tl  mav  n'sult  from  t-xposiin.'  to  coltl  aiul  wft,  esjK'fiallj-  in  vitiatt-ij  slates 
<jf  ihr  sysk'in.  Traumalisni,  ma.sturl)alkiii,  foreign  bodies  or  parasites 
ill  the  vapria  or  urethra  are  (X-c-a.-^ioiial  oiituses. 

Pathology, — ^I'tie  disease  is  the  rej*iiit  of  the  invasion  of  the  mucous 
mniihrniif  of  the  vuUs.  or  vagina  and  urethra  by  one  or  more  of  the 
v^irious  pus-pnuJuring  orgaaisni.s.  The  etJon  but'illii.s  is  a  frequent 
oflfndiT.  The  mucous  meml>rujie,s  of  tlie  heahhy  atid  rieatilv  *'hild 
rwist  infection.  Diminution  of  the  resistance  by  one  of  the  above- 
meiiiloned  predisposing  causes  is  usually  a  necessary  antecedent  to  the 
"K'vpkipmcnt  of  the  disease. 

IfmptomAtology. — Simple  \iilvovaginitis,  as  stat«<!  at>ove,  is  most  fre- 

f]in*ii(ly  s<*<"u  in  anemic,  ilebibtate*!  children.      In  such  subjects  it  appears 

asa  mild  subacute  catarrh  with  a  viilvovagiiml  disc-harge  that  is  white  or 

ytlowisli  white-      There  is  some  redness  and  swellinij.    The  \iilva  ia» 

IwrljculMrly.  the  st*at  of  die  pathological  proces.s,  and  the  inflammation 

ffNiluenlly  extends  to  the  skin  uver  the  vulva  ami  lietwee]i  the  thighs, 

"Tticn-  urn    no   ccmstitutiotia!  s\'m]>tonis.      Pain  on    micturition  in   the 

s<ii)aeute  variety  is  not  usually  pre-seiit.    Uhlor  children  sometimes  copi- 

pUin  of  soreness  on  walking, 

tn  tlie  acute  and  more  severe  cases  all  the  symptoms  of  inflammation 

an*  increaseti.     The  dlscharj^  is  a  thick,  yelluwish  [)u,s  that  can  l>e 

drmonslrattHl  to  come  fnmi  the  vulva,  vagina,  un*thra,  and  the  eenix 

ijlcri*    Kxci>riations  of  the  mucous  membrane  and  superficial  nlccrutions 

comtnon.    Ttie  discharge  forms  crusts  at  the  orifice  of  the  vulva, 

the  labia  are  adherent.    The  parts  are  red.sntflleUiand  edematous, 

1  tlseiT  LS  often  much  kK'al  discomfort. 

A  simple  vulvovaginitis  nsually  remains  a  local  process.  Remote 
.nfections  are  ran?.  Tiie  communicating  lymph  Tiodes  are  occasionally 
►•ollen  aud  tender,  hut  rarely  an  al»sce.^t  forms.  In  colon  Imeillua 
if«Ttion,  particularly,  cystitis  may  result.  1  liave  seen  one  case  in 
which  a  fatal  termination  followed  successive  infection  by  this  organism 
•»f    till' vulva,  bladder,  and  pelvis  of  the  kiilney. 

Oonorrbeal  VtllvovaginitU.^ — Bacteriological  investigation  of  vidvo- 
vaginitLs  by  many  ol»ser\cr3  has  showTi  that  a  large  |3erccntage  of  all 
Ino  f asfs  of  the  disease  are  the  result  of  gnnococcic  infection.  Among 
^^>*  wgroes  of  the  Scjuth,  in  institutions,  in  the  tenement  districts,  and 
when?vpr  uncleanly  children  ass^iciate  intimately,  the  gonococcus  appears 
^^  ***  1*  the  most  cf>mmoti  infecting  lirganusm. 

^B  *^'>  in  the  adult  female,  gonorrheal  infection  in  the  chiUl  may  pursue 
^H  *\  niikl  f>r  latent  course,  and  numcmus  obser\'aiions  shf»w  that  c^rten- 
^P  sivp  epidemics  have  l>een  started  by  infection  fn>ni  chihlren  suffering 
''^m  ttii  apparently  trivial  vulvovaginal  catarrh.  As  HuU-r  lias  pointed 
**^tpi(  LS  often  almost  impossible  to  trace  the  source  of  an  institution 
''piilc-inie.  Transmission  of  ttie  disea.se  rarely  takes  place  by  venereal 
^"tiM't;  infection  is  usually  inrlirect,  conveved  by  towels,  bed-linen^ 
*'i*'tninii.'nts,  by  nurses,  frt>m  parents,  by  contact  with  soiled  t1of>rs. 
**^"-    Ninety  per  cent,  of  tlie  mothers  of  44  cujies  studied  by  Pott  wepe» 
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foiinii  til  he  siifferinj;  fn)m   Iciuorrlifu.      Wlicrt'   It  has  Ix'rn  ilctiiiiCel 
trat-cd,  tlu-  ptTKid  Ltf  iufuljatbri  is  al>uiit  tlireo  tlays. 

Symptomatology.— \Vhilt\  as  a  ruU-,  ^mrn'octk*  viilvovaj^itiitLs  iMirMirs 
a  riKire  iKtivr  r<:»UT.se  thun  a  vaginitis  ilue  tu  a  shiipU'  iiift'ctkiii.  thrrr 
is  nothing  uniforaily  cliarac-ttrislic  h\  its  clinkul  hLstor>\  In  tli**  nM^re 
severe  cases  tlicrt'  arc  the  evHlencvs  of  asevert'  inHainiiiatirtn  of  »ll  iJw 
mucous  membruiu.s  of  tiif  lower  genitourinary  tnw-t.  'V\\v  vulva  aiwi 
vagina  art-  butlicd  with  ft  thick,  purulent -stxrction.  Holt  stnlrs  that  ihc 
miicouH  mctiibraiic  of  llie  crrvix  Is  almost  invariably  involved .  I'rctltritis 
is  frt'qiicnf,  lunt  <foes  not  give  rise  to  such  niarkt'tl  sjTiiptonis  sis  in  tlir 
adult.  The  labia  are  swollt'ii  and  (;Iu(hI  topt'ther  with  S4t  rctin!i.  nml 
the  inilainmalion  extemb  for  some  distantt-  over  the  nei^'hliorinjj  skin. 
The  inguinal  lymph  nodes  are  fre(|iiently  enlar^l  and  tender;  rarfly 
a  suppurating  bulxi  rcsultn.  The  jjhind^  ttf  Hartliolitii  an*  often  eivlai)^tl 
anri  oeensionally  .suppurate.  During  the  first  few  days  of  wvrre  easr* 
there  may  Im-  sliglit  fever  ami  eon.stitutional  sMuptonis,  althoufrli.  ad 
Holt  remarks,  the  abs^-nee  of  constitutional  symptonis  Ls  ot»*  i»f  tlw 
most  striking  points  of  difference  between  gonorrhea  in  the  cliilil  ami 
in  ^the  adult. 

The  course  and  duration  of  gonorrheal  vulvovaginitis  Is  cxecrdinglv 
variable.  Under  faiorahle  eunditk»n.s  eomplefe  recover^'  may  takr  ]ib« 
in  fn>m  four  to  six  weeks.  A.s  in  the  adult,  a  speeifie  vaginitis  may 
pernist  for  ritonths,  and  as  a  .so-ealkd  latent  gimorrfiea  the  child  mar 
^Jea  SI Miree  of  infection  for  an  iiidetinitt-  pt-rioiL  Relapst^safti'rnivjjtain'ut 
recovery  are  fre(|ueiit. 

It  appears  that  children  re.si.sl  niore  vigornu.=ily  than  adult.'*  rrmote 
gontK'occic  infection.  The  litemture  of  tin-  la-st  few  years,  however, 
makes  it  certain  that  these  infections  {\rv  mncii  more  Fn-ipii'ul  than  was 
formerly  suppfKseil,  onti  that  the  remote  elTects  of  a  puKtrrlienl  vulv<>- 
vagiuitis  iin-  ofteii  of  the  gra\esl  character.  In  adiJition  to  the  inTa.<«k>n 
of  the  ueighlioricig  lymph  ikmIcs,  the  infectifiin  may  in«»lvr  the  wholt 
length  of  Uith  the  genital  and  thr  mrinary  tracts,  ('ystiti«,  pyelitis 
anil  pyelonephritis  are  wcasional  n-sults.  A  fnvpu^nt  nsull  of  u  long- 
.standing  vulvovaginitis  \s  atresia  of  the  vagina.  Ikjkai  has  rrportnl 
39  such  cases,  and  Jatt>bi  menticms  it  uk  frer^uently  cilM^TM'ti. 
In  atresia  from  this  cause  the  adhesion.s  are  snyM'rfieial  and  riL^ilt 
separated  hv  the  finger.  In  all  severe  ea****s  the  endnmrlrinm  is  invadr«h 
Salpingitis,  oophoritis,  and  peritonitis  hnvr  brcTi  n4»1ed.  anil  thrn-  may 
ri'sidt  any  of  the  (H'lvic  rf»nipliealions  sfi  frt'r|iirntly  oUs*'rvr»l  in  adult 
life— a  very  impirtiitit  mntirr  when  considen^l  in  relatiuu  to  ihede 
opment  of  the  diseiu^'d  orgjitis  and  to  futnre  pregnancies. 

Gonocmric  peritonitis,  fnmi  iufectiitn  through  the  Kidlopiaii  tubr», 
is  not  unconmion;  40  cilscs  of  this  chanu-ter  have  Ixn-n  collcftiil  fi 
current  literatun".  The  frequency  of  this  form  of  inftvtion  of 
peritoneum  shotd<l  put  the  physician  on  his  giiarri  in  every  ewsr  »«:j 
gtmeral  peritonitis  in  a  young  girl.  The  pcfssihility  of  confusing  ihiw  » 
condition  with  an  appendirilifl  is  numifi'st.  The  PiMngidtiun  of  tlj^cj 
condition  is  of  particular  im^torlance  fporo  a  therepcutie  point  of  vie 
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the   prognosis   is  so    favorjiblc   under    laparotomy   and   peritoneal 
irrigation. 

HulxT  calls  altt'ntion  to  ii  gonocofcic  prtK'titi.s  as  a  not  itifrctjuent 
rompHcatioii  of  vulvitvapnilis,  um]  lit'  l<Ktk.s  ii]k)]i  a  lingering  infection 
of  llti-  Mftuni  UK  orR*  (jf  tfu-  fR'tjiient  wourft's  of  t'ontiifiion, 

Arthritb  as  a  ctmiplifation  of  jgiinorrlical  vnlvovagiiiiti.*^  is  not  t-oniniun. 
Koplik  has  nwt  with  thret^  rases;  Aeker  has  n'|KJrtc<l  one,  in  a  fhilrf  two 
vcars  of  af,v.  The  |>oHsibiIity  of  iiift-ctiun  of  the  <'onjuiu-tiva,  although  it 
iUk'S  not  fref^uenlly ot-fur,  ^ihouKl  ahvay.s  Ik'  Ixirrif  in  niintl. 

DlagnofliS. — The  tlemon:strittion  of  tht-  j^onoeoeen.s  in  ihe  iliH-liarge  is 
llie  ouly  certain  means  of  tlitrercnlialiiiif^'  a  simple  from  a  specific  vulvo- 
va{;;iiiitLS.  In  the  interi'sts  of  tlie  patient  anil  her  iia^ioeiatcs,  thLs  exami- 
nation shtmltl  always  Ije  mailc.  In  the  al>ijenee  of  haeteriolo^nral 
demonstraliont  all  aevere  eaaes  of  vulvovaginitis  shunld  Ix-  lofjked  iipcm 
as  prol»ably  thie  to  giMio(.'ot*etis  infect  inn.  When  sewral  eases  wetirin 
a  family,  in  a  iieij;hborlio(M],  or  in  an  institution,  the  ehanees  are  .strorifjiy 
in  favor  of  gonoeoeeic  orij;in.  'i'hc  [irrsenee  of  a  urethritis,  invasion 
<if  the  un.'thra,  the  ^liuuls  of  Bartholini  aiul  the  Upper  genitourinary 
tr4<-t  point  til  f^onoeoeeic  infeetinii. 

Prognosia. ^Simple  vulvovapual  catarrh  pnrsnes  a  nuieli  shorter  and 
luort'  l)eni^fii  euurae  tlian  when  due  to  ^ruiioeoecie  infection.  With 
judicious  tRntment  recovery  will  take  ]jlacc  iu  frnrn  two  to  four  weeks, 
althou^ii  (tften  the  casn-  i.s  ]>rolotigeil  on  account  nl  the  flifficnitJea 
«'neonntere<l  in  the  application  f>f  local  medieatioii.  In  simple  vulvo- 
Ta^'iiiitis  etmjplieatioiis  are  rare  tiiiti  are  not  apt  to  l>e  of  a  serious 
nature. 

In  gonorrheal  vulvovaginitis  the  progress  is  much  less  favorable. 
X'nder  the  most  careful  treatment  cases  art*  obstinate  anti  often  are 
prx>loiiged  over  a  period  of  weeks  or  months.  Serious  and  even  fatal 
^'urnptications  not  infrec^uently  occur.  The  remote  effects  U[>ou  the 
ftealth  of  the  patient  nmy  U'  unfortunate. 

Treatment. — As  the  disca.se  is  spread  by  contagion,  propliylaxis  b  of 
llie  gn.^atest  im]>ortanee.  In  institutions  and  in  families  isolation  of  the 
|iatieiit  is  essential,  and  the  most  scrupulous  care  is  necessary  to  prevent 
the  sprea<l  of  the  disease.  The  ex]»erienee  of  Ilnlier  and  others  shows 
liow  difficult  it  is  in  institutions  to  eontmt  tfie  spR'ad  of  the  disease 
■\vhen  it  ha.^  once  gained  a  fnothold.  Najtkins,  sheets,  towels,  and  all 
utensils  should  lie  thoroughly  stenli»ed. 

For  a  simple  vnirt/ra/jinlih  local  treatment  consists  in  absolute 
^•kantiness  and  the  use  of  milil  astringi-nt  injections.  Twice  or  three 
times  a  day  the  eliild  shtiuM  Ih'  placed  upnn  a  surgical  j)ad  or  rubl>er 
25hoct,and  the  buttm-ks,  labia,  and  all  external  parts  tlKjroUghly  batfufl 
^ith  snap  and  water  and  irrigated  with  a  1 :  TitXlO  solution  of  corn>sive 
sublimate  ur  a  1:  100  solutirm  uf  carb(jlic  acid.  An  anti.^^ptie  sitz- 
t)ath  accomplishes  an  excellent  pnq^ose.  Following  the  external  cleans- 
ing, an  injection  fnim  a  fountain  syringe  of  from  one  Uy  two  pints  of 
^  solution  of  l)oric  acid,  1  :  nOO,  or  carbolic  acid,  1  :  2G0,  may  Ijc  used. 
er  the  injection  the  parts  should  l>e  thoroughly  dried  and  anointed 
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with  cold  cream  or  vaaflin.  A  jmkI  of  sterile  ^usce  sliuuld  !»■  plaocill 
over  tJie  viiha  and  held  in  position  by  a  napkin.  With  the  dwiim*  ofl 
thp  arute  symptoms  astmipeiit  injeftions  may  lje  used;  tiinnin  or  uliiDif 
solution,  5  per  cent.;  sulphate  of  zinc  or  iiitJ^te  of  silver,  1  per  ti*iit.J 
are  efficient. 

The   general   health    demands   attention*    and    conditions   of   Dial- 
nutrition  or  anemia  should  receive  appropriate  treatment. 

In  the  (jonvrriieal  infections  the  same  ^ncral  plan  should  lie  car 
out;  in  the  cases  in  which  the  inflammation  is  active  tlie  hoi  sitz-4uuh| 
will  afford  great  relief.    In  all  severe  cases  the  patient  should  Ix-  kept  iiil 
bed.    FoUowujg  the  clcansuig  irrigation,  the  \a(lva  and  vagina  sihouMj 
be  thoroughly  douchetl  with  a  solution  of  one  of  the  pniteid  salt*  ofl 
silver;  protargt>l  and   ai^rol   are   the   most   efficient.     A  sulutiou  of 
ar^yrol,   1  :  200,  may  lie  iji,?jQi\   two  or  three  times  a  i\'ji\  for  the  f\x>X 
week  or  ten  days;  after  this  the  argyrol  may  lie  disc^ontinucd  and  ani 
astritif^nt  injection — sulphate   of    zinc,   1   per   cent.— substituteil.     A] 
surgical  wick  dressing  with  a  1  to  2  per  cent,  ichthyol  and  a  vidvar  pwl  i*,! 
in  some  ea-si^Si  more  efficient  than  donching.     An  iiecajiiojial  examina 
tiun  of  the  stiTelions  for  tliL'  jt^JtuM'fX'CUS  should  Ik'  nnuJe,  lo  th'tennir 
the  pnjgress  of  t!ie  disease.     IVrsistenw  in  the  Iiwnl  treatment  is  ui-cev- 
sary  for  complete  recovery.     Too  early  discoutinuanee  very  L-oiiuuocily 
n^ult^  in  a  relapse. 

VESICAL  SPA3M. 

Vesical  Spasm  is  a  condition  quite  ctuntufinly  met  with  in  ehitdhooil.l 
and  more  rarely  in  infancy.  Dysuriaof  ChihlftmHlmiA  (imital  irriiatifml 
an.'  synonyms. 

Etiology. — Wsieal  spasm  may  Ijp  one  of  the  results  of  catching  eolil,! 
or  it  may  (xrur  a,s  a  complicatiim  of  any  acute  febrile  <ILs«-ase.  Ita] 
mi>st  common  cause  is  a  liighly  iu-id  urine  and  it  is  most  rnNjwnllyj 
seen  when  thu?  condition  Ls  a  result  of  chronic  mdigcittion  with  disturbn]  [ 
metaholifim.  Children  of  the  nenn»tic  tvpe*  an*  the  most  fn^iM*iil 
sufferers.  It  may  m-cur  as  a  eomplicution  of  vulvovaginitis  or  nn'thrittx. ' 
It  is  also  an  *H'casional  symptom  of  discos**  of  luljaiivnt  |H'lvic  or^^ns. 

Symptomatology,— The  cliief  symptom  of  vesii-aj  spa.sm   is  frefjuriitj 
desire  to  urinate,  the  act  of  urination  heing  at^ompanietl  l»y  moir  or 
less  severe  pain  and  vesical  tenesmus.    The  pain  attending  niictimtionJ 
is  often  intense  and  the  child,  from  the  gn-at  distress,  will  delay  (he  aiHl 
a.s  long  as  fK>ssible.    Sttmetinies  only  a  few  dn>ps  4>f  urine  art-  f>a.ss#fl. 
Usually  when  once  the  spasm  Ls  rt^lievcfl  the  urine  passes  fnily.    Kxami- 
nation  of  the  urine,  aside  frtmi  the  presence  of  an  cxccHsivc  aetdiiy,  it 
negative,    l^ere  is  no  pus  or  blood. 

The  cntifj  ition  may  Ix-  a  jja,ssing  one,  lasting  on]  v  a  few  hours  or  day 
or,  if  the  canst'  Ix^  persistent,  it  may  ctjnlinue  with  fXHcerlKitions 
ititennissions  uver  r^uile  a  periwl  of  time.     In  neurotic  ehildrrn  w- 
chronic  indigestion  relapse.s  are  common,  and  any  trifling  febrilr 
order  will  again  light  up  the  difBculty. 
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With  a  careful  attention  to  the  diet  and  the  removal  of  the  cause 
recovery  is  usually  prompt. 

Treatment. — ^Tlie  child  should  be  given  an  abundance  of  a  mildly 
alkaline  water.  Vichy  or  one  of  the  lithia  waters  answers  an  excellent 
purpose.  Tincture  of  belladonna  or  tincture  of  hyoscyamus,  0.03  c.c. 
(5  drops),  four  times  a  day,  may  Ix?  given.  A  hot  sitz-bath  or  hot-water 
applications  over  the  puln^s  and  between  the  thighs  will  often  give 
immediate  relief  to  the  distress.  The  diet  should  be  simple  and  non- 
stimulating,  with  milk  and  cereals  in  predominance. 


ENURESIS. 

In  the  physiological  state  evacuation  of  the  bladder  follows  the 
natural  stimulus  of  a  certain  degree  of  distention  of  the  organ.  An 
aiferent  impulse  passes  from  the  terminal  nerves  in  the  bladder  to  the 
cortl  and  brain,  which  st;nd  out  efferent  impulses  which  contract  the 
detrusor  urinse  and  inhibit  the  contraction  of  the  sphincter  vesicic. 

In  early  infancy  the  evacuation  of  the  bladder  is  purely  a  reflex  act. 
At  the  age  of  about  eighteen  months,  sooner  or  later,  depending  upon 
the  training  and  also  upon  the  general  health  of  the  child,  vesical  control 
to  a  limited  degree  is  acquired.  After  the  thinl  year  of  life  the  urine 
may  Ix;  held  for  eight  or  nine  hours  during  alee]>  and  for  two  or  three 
hours  when  awake.  Inability  to  control  the  bladder  after  the  third  year 
constitutes  incontinence. 

Etiology. — Incontinence  is  a  symptom  of  numerous  malformations 
and  of  various  oi^nic  diseasi^s  of  the  brain  and  spinal  conl.  In  this 
article  incontinence  from  these  causes  will  not  Ik*  considered;  they  may 
be  studied  in  the  s(K;tion  ujM)n  Nervous  Diseases. 

ITie  ordinary  enuresis  of  cliiklhood  is  a  neurosis.  It  may  have  one 
or  more  of  several  etiological  factors,  viz.,  elimination  of  cerebral 
control  over  the  spinal  centres;  increase  of  the  irritability  of  the  cc^ntres; 
incrc»ase  of  the  irritability  of  the  terminal  filaments  of  the  nerves  of  the 
bladder  or  adjacent  organs;  changes  in  the  composition  of  the  urine. 

Persistence  of  the  infantile  state,  a  neurotic  inheritance,  neurasthenia, 
anemia,  and  malnutrition,  the  debility  of  convalescence,  are  conditions 
in  which  increased  irritability  of  tlie  spinal  centres  and  of  the  peripheral 
nerves  is  pronounced. 

Increased  irritability  of  the  terminal  filaments  of  the  nerves  of  the 
bla<lder  and  adjacent  organs  may  Ik*  caused  by  cystitis,  urinary  calculus, 
an  adherent  or  tight  prcpucc,  balanitis  or  vulvovaginitis,  rectal  |x>lyps, 
ascarides,  or  fissure. 

A  latent  chronic  cystitis  from  colon  bacillus  infection  is  an  occasional 
cause.  In  these  cases  the  micro-organism  may  l>e  demonstrated  in  the 
freshly  passed  urine,  which  may  l>e  normal  in  appearance  or  hut  slightly 
turbid.      The  only  other  symptom  may  be  the  enuresis. 

A  highly  acid  and  irritating  urine  is  often  present  and  sometimes  a 
cause  of  enuresis.    More  often  it  is  only  an  associated  phenomenon, 


resulting  From  llu-  same  muliiiitrition  factors  lIuU  drtrmiiiii'  the  irrita' 
bility  of  till'  lUTVoiLs  lut'chnnisin  of  niirturition,  Iii  nuuiy  niM-.s  the  rtn^l 
carcfnl  iiivi'Sti^jatinn  fails  tu  n.'vrii!  an  aek'(|uate  i^hu-sil*  for  ihr  condilinn. 
Not  infrtH^Ufiitly  not'tiirniil  iricoiitiiienfc  is  met  with  in  chililn-n  otlu*r- 
wis4'  apparently  in  r(>l)u.st  Jii'altli.  To  this  clas-s  of  iLaM.*s  sniriK'  writers 
have  conHiwd  the  tenn  "t-juiR'sis." 

InooiUiiience  occurs  with  i-qinil  frecjucnty  in  IwlJi  scxt's,  l¥)th  in 
priviitc  HtL^I  institution  pmttito.  Mo-st  *?ases  arc  sw-n  tiuni»g  thi*  niiilMN- 
jK^inil  of  rliilfJhfMMl, 

Symptomatology. —  In  riuiivsis  prH|xT  then*  is  no  dnhbling.  'ITic 
bladder,  when  full,  empties  itself  fully  am!  fn-ely  with<>iit  thr  intrf- 
vontion  of  tho  will,  'V]w  n'flcx  nu'ehanistn  n'spinds  su  pn>ni}ktly  to  th<* 
peripheral  irritation  that  the  diilii,  even  when  awake,  may  iiave  nu 
power  of  |K).sttM>nenient.  The  enuresis  may  U'  n4x-lunial  or  diiimalf 
or  Ixith.  Noettimal  inconlineneu  is  the  more  fretpieiit,  '^llien-  art-  all 
prailes  of  severity.  In  wiine  ehiUlren  them*  is  only  an  ix-ca'^ional  lap-** 
umler  the  influence  of  ^)mv  ilLstinet  eau.se,  while  in  otUcPs  the  UiJ  is 
wet  every  nij,'ht  anii  even  sevi-nil  times  a  ni^hl.  The  euniJition  may 
ctmtimie  to  late  eliil(!ho(Ml ,  ant]  even  to  puberty.  After  puberty  tiiK'tumiiJ 
emissions  may  replaee  the  inrontinentt\ 

Prognosis. — When  ineontinenee  is  traeeabk*  to  a  distinct  euu?«t*  tlut 
is  n-niovable  tlie  prajfnosi.s  Ls  j^ood  fur  prompt  a-lief.  VVliilc  soinr  (■a.'«'S 
quickly  respond  to  metlical  treatment^  a  kr^'  iniinUT  n^fuire  puiifiKv 
and  jHTNLstenet^  over  a  innidxT  of  months  or  yearji.  'Mn-  eondilt^Mi  in 
any  eiise  will  l>e  more  difficult  to  overcome  in  prt^[M]irtioii  to  the  Irngtli 
of  time  it  has  continued. 

Tr*Atment.— If  a  cause  for  tlir  trouble  can  Ix'  found  It  sliould  I* 
n'mov<'il.  Adherent  pre])nce,  phimosis,  mirmw  meatus,  chronic  latent 
cystitis,  vesical  calculus,  hyj>eracid  urine,  ascaridcs,  vutvi^vairinitis,,  ni-ul 
disi'a.*scs — -all  should  Ik-  sought  for  and,  if  pn*si'nt,  n.Hvivc  pr(»piT  In-al- 
nicnl.  Circurncijiion  Is  a  measure  usually  advisctl  antJ  carri«l  out»  t»ul 
it  must  l»e  confesjK'd  tlnit  alone  it  rarely  inHucntvsthccondiliim.  Wrth  a^ 
redundant,  tight  ()n'puce  it  is  prctbably  an  important  preliminary  in-»t- 
ment.  Remote  Im-al  <ans(.'.s  of  heip-litenni  reflex  irritahility,  .MK-h 
tunftiilar  hypcrtn)pfiy  and  iulenoids,  should  rei:H.'ive  attention. 

Treatment  of  the  gi-ueral  condition  of  the  patient  ts  e.ssi>n(mL  Anemu 
malnutrition,  cfuistipation,  and   chrom'c  indif»fstiou  sh4uild  U-  tmjtn* 
with  appropriate  tonw-s,  a  careful  ilict  and   an  nul-of-il(H»r.  simple  life- 
fn-e  from  the  mental  worn-  of  st-him]  competition.      Without  attcnlkiiB 
to  these  |Hiints,  any  nu'dical  tn-atmcnt  is  unavailing;. 

'ITie  correction  of  dietetic  erron*  is  essential  in  every  ca-^e.      Swrr<» 
and  pastry,  hot  breads,  cake,  indigestible  meats,  tea  and  co(r*'r  >linut^ 
be   prohibitei^.      An   excess   of    tmcookcd    fruit   will  ttftcn    keep  up 
clironic   intestinal   in<ii^cstion.      Kt^  U»h\   .should    U'  alKm-i-il  Ijctwn 
tile  rf>;!dar  meals  excqit  a  half-fjlassful  of  milk.     A  lij!:ht  supfxT  st* 
not  more  than  one  glassful  of  fluid  shoulrl  be  pven  with  it.     No  \u\*^^^tid 
should  l)c  taken   after  supper.     On  rising  the   child  may  in:  pyr^m^  g 
quick,  cold  .sjxjn^-  batli  followed  by  a  vigorous  rub. 
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The  specific  treatment  for  the  direct  control  of  the  enuresis  should 
begin  with  tincture  of  belladonna,  0.06  c.c.  (1  drop)  to  each  year  of 
the  child's  age,  increasing  the  dose  by  0,06  c.c,  (1  drop)  each  day  until 
the  enuresb  is  controlled  or  the  physiologic  action  of  the  drug  is 
manifest.  A  dose  of  0.6  to  0.72  c.c.  (10  to  12  drops)  is  often  nccessaiy. 
When  a  controlling  dose  is  reached,  it  may  lie  held  for  a  week  or  two 
and  then  carefully  decreased,  increasing  it  again  from  time  to  time,  if 
necessary,  to  maintain  the  therapeutic  effect. 

Should  belladonna  fail  to  control  the  enuresis,  a  solution  of  atropine 
and  strychnine  containing  0.13  gm.  (2  grains)  of  atropine  and  0.065 gm. 
(1  grain)  of  strychnine  to  30  c,c,  (1  oimcc)  of  water  may  Ix;  prescril)ed. 
One  drop  of  this  solution  should  be  given  three  times  a  day,  and 
increased  one  drop  a  day  after  the  manner  of  the  mlministration  of 
the  belladonna.  The  strychnine  is  particularly  valuable  in  diurnal 
incontineoce.  Rhus  aromatica,  0.60  c.c.  to  ]  .25  c.c.  ( 10  to  20  drops),  is 
often  useful  either  alone  or  combineil  with  belladonna.  In  highly  nervous 
children  potassium  bromide  is  sometimes  a  useful  addition. 

ITie  belladonna  treatment  shouhl  be  continued  over  a  period  of  two 
or  three  months  or  more,  if  necessary.  With  the  onset  of  cool  weather 
and  following  dietetic  errors,  or  mild  derangements  of  health,  relapses 
may  occur.     Prompt  renewal  of  the  treatment  will  be  necessary. 

Faradism,  with  the  positive  electrode  in  the  rectum  and  the  negative 
electrode  over  the  pubes,  may  be  tried  in  obstinate  ca.ses,  although  in 
my  experience  it  is  not  often  of  use.  Holt  suggests,  in  old  cases  with 
probable  contracted  bladtlcr,  the  daily  distention  of  the  organ  to  its 
nomial  capacity,  with  warm  normal  saline  solution,  and  it  is  worth 
a  trial. 

THE  UBINE. 

The  studies,  especially  of  Holt,  Jacobi,  and  Morse  in  this  country, 
and  of  Baginsky  and  others  in  Kuropc,  liave  revealed  the  previously 
Unsuspected  frequency  of  diseases  of  the  urinary  organs  in  infancy 
and  chil<lhoo<L  While  in  the  diseases  of  adidt  life  the  examination  of 
the  urine  is  a  routine  measure  with  all  cari'ful  diagnosticians,  the  n^al 
and  fancied  difficulties  in  obtaining  a  specimen  of  urine  from  the  infant 
have  deprived  the  physician  of  this  pn)mpt  and  essential  means  of  diag- 
nosis, and  many  cases  of  urinary  disease  have  pa.'wed  imrccognized. 
Baginsky  believes  that  many  deaths  from  eclampsia  in  babies  aw  really 
caused  by  uremic  convulsions,  and  it  is  a  common  ex])cricnce  with  the 
consultant  in  diseases  of  chiklren,  to  find  the  diagnosis  of  a  puzzling 
case  made  plain  by  urinary  analysis.  The  importance  of  urinalysis 
in  cases  of  scarlet  fever,  pneimionia,  influenza,  diphtheria,  gastro- 
enteric catarrh,  etc.,  Is  not  apprt*ciated ,  and  it  is  unfortunately  too  often 
omittc<I. 

To  collect  a  specimen  of  urine  from  the  male  infant,  a  small  open- 
mouth  bottle,  with  an  short  neck,  or,  what  is  nnicli  Ix^ttcr,  a  njbber 
pouch  or  condom,  may  be  adjusted  over  the  penis  at  a  reasonable  time 
49 
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following  llic  last  mit-tiirition.  Frcnn  tlit  ffjniilc  infiinl.  In  <ihtain  a 
spffiint-ii  h  more  trrmV>U*somf.  A  bottle  or  pcuich  amy  U'  fix»^^  mrr 
the  viilvM  with  aillifsivt*  pliLStt-r  hi  the  samt'  mEimiiT  as  in  thr  makv 
A  clraiit  wt'll-waslu'd  ji]>oii^'  platfiJ  ovtT  ihc  vulva,  iimier  tin-  tliJi|H-r, 
is  ttii  oa.'^y  ami  oiU'iA  satisfactory  mt'tliix!;  or,  llif  liaby  may  Ix*  plat-wJ, 
af>oiit  the  time  for  nriimtfod,  in  its  c-rib  on  a  nibWr  ahwt,  uncItT  ihe 
objson'ation  of  the  i»ur»e.  The  applicatioTi  of  a  cold  cloth  ovrr  (he 
region  of  the  bladder  will  often  .stimulate  mieturition.  Wlierever  it  is 
necessary,  there  shoiiKl  Ix^  no  hei^itaiifv  in  pasfiiii^  a  eatheler.  A  siniill, 
eleaii,  soft-ruljber  eathetor,  passe<l  with  llu-  wcll-knowti  pn't-aiuimis 
apuioHt  iiifeetiori,  pnMiiiecs  only  iiisijtCiiificant  tilse^mifort  and  is  u1wu\*h 
lianiiless.  Should  u  twenty-foiir-hoiir  speeimen  Ix'  n-quintl,  this  method 
siitMild  always  be  uspd. 

Thf  urine  of  the  newlxim  infant  is  small  in  Rmount,  nin*ly  mon* 
than  two  to  t'ij,'lit  nuiiees  being  pasvsetl  in  twenty-four  hours.  CiMnplete 
ainiria  for  *he  HrsI  twelve  to  twenty-four  hours  after  birth  is  tiot  itn- 
eommon.  While  tt  always  shouhl  reeuive  turefnl  attention,  it  w  usually 
of  no  .si^iiheanei'  and  .sei'rt'tion  ls  L^stablishi^l  with  the  lultniriisfnUiim 
of  nil  abun<laii(v  of  water.  The  first  urino  drawn  with  the  c'atbrt<T  t* 
usually  clear,  with  a  spt'cific  gravity  of  KOtM*,  .small  in  amount  and 
feebly  aeid.  On  die  second  or  third  day  it  u?iuwlly  Ix-conics  ch*iidy, 
strongly  arid,  highly  enlon*!],  ani]  with  a  speeifie  jiravity  of  LOlO  to 
1.012.  Napkins  arc  stained  by  the  uric  aeid  crystals.  Tlu-  hif^ 
relative  proportion  of  this  constituent  of  the  urine  th*'  Krst  fe-w  dav-sof 
life  produces  ttie  condition  known  as  uric  acii]  infarct  of  Ihe  kidney. 
The  nrine  is  strongly  acid.  It  contains  t*ften  a  lar^*  amount  of 
mucus,  which  may  eaiiiJy  l)c  inistaken  for  albumin,  ^nil**  nuirtis  b 
probably  the  result  uf  irritation  of  the  bladder  from  the  highly  ju-frl 
nrine.  Hyaline  casts  are  not  iiifn-qiienlly  fouml  and  epitlu*li;d  rlenu-nts 
are  abundant.  The  phosphates  do  not  appt^ar  until  aUtut  the  fourth 
day.  SuK'ii'queiitly  ami  throujfhuut  early  v]iildbiM.Ml  the  sp-cific  (jravity 
of  the  urine  is  low  (  1.004  to  l.WISi),  and  the  coloring  matter  nnd  nthrr 
salts,  with  die  exei^ption  of  uHe  aeiil,  relatively  smull  in  aumiitit.  Thr 
|M'rc4'ntagc  of  nrJc  acid  and  urea  nMuain.s  liijfh  (luring  chtldh<sML 

Albumin  anrl  sn^r  are  occiisionally  present  in  the  urine  of  olhrrwwc 
apparently  healthy  eluldren  dnrinj;  the  fii^l  month  or  two  of  life,  Snpar 
may  tic  pn'sent  in  the  nrine  of  infants  overfe<l  with  piitenini  fiMKbi. 

PublisliciE  studies  an*  not  adetniutc  (o  permit  the  c4»mpilalion  of  an 
ai-euratc  table  of  the  qimutity  \n  twenty-fonr  hours,  ihe  spe*-ific  ifravity. 
unfl  the  |M'rcenta^*  of  the  normal  constituents  of  the  urine  of  the  hruhhy 
cbihl.  Great  variatinus  are  found  lu  die  n*sults  nbtaimil  by  differvnl 
olKicrver^,  and  it  is  <lifficnlt  to  account  for  these  diffcntie*'s  unJeNS  it 
Ix*  acknowled>ri'd  that  the  urine  excretion  in  infants  and  childn*n 
subjift  to  preat  nnexptained  physiologic -a  I  variation.s.  'llic  follow  !»•■ 
table,  compiled  from  the  studies  of  Holt,  rhnrehill,  Morse,  anil  olhri 
obs4'rvers,  gives  an  approximate  averajji'  of  the  amount  in  twenty-four, 
hours,  the  .sjKi;ifie  gravity,  and  the  urea  content  of  the  uriiic  during  i 
Hrst  ten  years  of  life; 
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Amount  in        Specific  gravity. 


Urea. 


twenty-four  houre. 

.    S  to    90  CO. 

1.010  to  l.OM 

0.07  to  0.66  KisniB 

200  " 

1.004  "  1.010 

1.4 

'  2.8 

280  " 

1.006  "  1.012 

6.0 

800  " 

1.006  "  1.012 

7.0 

«0'* 

1.006  "  1.012 

11.0 

450*' 

1.006  "  1.012 

12.0 

600" 

1.006  "  1.012 

13.0 

550*' 

1.008  "  1.016 

13.5 

600  " 

1.008  •■  1.016 

14.0 

650" 

1.008  "  1.016 

15.0 

700  " 

1.008  "  1.016 

16.0 

800  " 

l.OOR  "  1.016 

18.0 

900  " 

1.010  "  1.020 

19.0 

1000  " 

1.012  "  1.020 

200 

Age. 

nistweek 
Third  month 
Sixth       " 
Ninth      " 
Flratyear 
Seoondyear 
Third      ■• 
Fourth    " 
Fifth 

SUth  " 
Seventh  " 
Eighth  " 
Ninth  " 
Tenth      " 


Suppression  of  Urine  in  the  Newborn.— This  condition  occasionally 

results  from  an  acute  renal  congestion,  due  to  the  irritation  of  uric  acid 

infarcts;  it  is  best  described  in  the  following  rccorti:    Male  child,  lx>m 

April  1st,  breech  presentation.     Urinated  freely  at  birth.    Suppression 

of  urine  occurred  on  the  fifth  day  and  continued  six  days.    During  this 

time,  so  far  as  known,  no  urine  was  passetl.    Several  warm  baths  were 

given  during  this  period  and  the  infant  may  have  urinated  then.    The 

temperature   ranged   from   normal  to   103°  F.     Four  mild  convulsions 

cx-curred.     UTiere  was  no  dropsy.     A  specimen  of  urine  obtained  April 

13th  contained  albumin  in  small  quantity,  many  uric  acid  crystals,  red 

l^lood  cells,  granular  casts,  and  a  few  small,  round  epithelia.     In  a  few 

clays  the  urine  cleared.    On  April  24th  it  contained  but  a  faint  trace  of 

albumin  and  only  one  hyaline  east  was  found.    On  April  16th  profuse 

umbilical  hemorrhage  occurred  and  a  less   stnere   intestinal  bleeding. 

iMany  purpuric  spots  showed  on  the  body  and  one  very  large  one  on  the 

<?hest. 

Complete  recovery  followed  the  disappearance  of  the  purpura. 


CYSTITIS. 

ISscherich,  Jacobi,  and  other  writers  in  recent  years  have  insisted  on 
tlie  comparative  frequency  of  cystitis  in  infancy  and  childhood.  In 
infancy  it  most  frequently  occurs  as  a  complication  of  simple  or  specific 
vulvova^nitis  or  enteritis.  Often  the  three  diseases  coexist.  Infec- 
tion in  these  cases  takes  place  by  way  of  the  urethra  or  through  the 
lymph  channels  from  the  intesthie.  The  colon  bacillus  Is  the  most 
frvquent  infecting  organism.  Otlier  infections  that  have  been  reported 
are  the  bacillus  proteus,the  ba<'illus  pyocyanens,  and  the  various  cocci. 
TnlxTculous  infection  is  not  unusual  in  the  general  tuljerculosis  of 
c-hildhood.  Infection  may  take  place  from  a  neighboring  abscess,  as 
in  the  perineum,  or  from  a  diphtheria  of  the  vulva.  Foreign  bodies, 
traumatism,  calculus,  a  highly  acid  urine,  and  exposure  to  cold  are 
among  the  predisposing  causes  of  infection.  Any  obstruction  to  the 
escape  of  the  urine  preiiisposes  to  cystitis. 


QENITOI 


» 


STxaptomfttology. — ('ystUin  is  not  infoHjiiciilly  dist*ovi»rprl  in  Hiil 
un<]er   iTL'utnirnt   for  oIIkt  ttiseases.      Can.'ful   iiuiuiry  in  thcsr 
elicits  a  liLstory  of  nii!<i  vesical  symptom.^.   Sik'Ii  iiiild  ca-st's  c*i>m{>1it-Alin 
otluT  (lisciLsrs  usually  prtimptly  rvcovcr  without  sj»*rml  tn*atini:'nt,  anu 
it  is  not  iinpr4>bai>le  that  niftiiy  of  them  run  tUeir  CLmrsc  uiin-coj^iiwii. 

In  the  more  proiioiimH'd  ca-Sis  there  is  acute  pain  in  thr  fM^HiuMim  aiul 
i¥^ion  of  t)R*  blaihlcr;  then*  i.s  teiKlcmcss  on  pressurt*  over  the  pubrs, 
and  extremr  irritahihty  of  the  bladder  with  fri'tiiieiit  niietDritttMi,  wlik-h 
is  ttei'oinpanied  by  ^'at  piun  and  lene.sunis,  ei!|>et*ia!iy  tnwanl  the  eml 
of  the  Rt^t.  in  severe  eas<*s  eoiivuUiuiL^  may  txx^ur.  Fever  ami  ctJtiiiti- 
tutional  symptoms  are  present  in  alt  severe  cases. 

The  urine,  which  is  passc^l  in  .small  quantities,  Ls  highly  cnloni!, 
cloudy,  and  neutral  or  alkutine  in  reaction.  It  eontaiiiM  (.ini-HidiTttbh' 
miicns  and  a  small  amount  of  albnniin»  tini-  lo  jnrs.  Mierost-opicalty 
tiiere  are  ftnnul  \nx>,  hlowl  ecl|s»  prfiliferating  epithejiid  eclLs,  and  j^at 
numlxTS  of  bacteria.  In  heniurrhu^e  cystitis  the  urine  Is  bri|rht  nil 
fitim  the  contained  blood,  and  often  contuuis  ^intdl  (-lot.s.  In  the  later 
stag's  a  bad-smelling,  alkaline  urine  with  abundant  dr{Hj.sit  of  pbou- 
pliatcs  is  chariKteri.stir. 

In  eliTOnie  cystitis  the  same  general  symptoms  are  pnsi'n!,  althouf^ 
the  bladder  13  less  irritable  and  the  distress  morv  bearable.  With  boys 
itching  or  pain  at  the  end  of  the  pent."?  is  frequent. 

A  latent  chronic  cystitis  may  result  frtjm  an  acute  attiick  and  persist 
unrecoiinized  for  an  indefinite  period.  In  the.se  ctises  the  colon  iKirilliM 
may  bo  demonstrated  in  the  freshly  voider!  urine,  although  on  inspro 
tion  it  may  appear  normal  or  but  -slightly  turbid.  This  latent  form  of 
eysthLs  is  most  frequent  in  girls  anil  may  be  the  cause  of  an  othenri^ 
unaccountable  ilebitity  or  eniiresLs. 

Diagnosis. — (yslitLs  may  wcur  in  conjunction  with  almost  anv  dt-*- 


ease  of  the  genit<nirinary  tract,     its  H|jeejal  diaj^KKstic  fealuri's  are  ihi— : 
frequent  and  painful  urination  and  the  composition  of  the  i»rine.    'ITm^^ 
presence   in  the   urine  of  considerable   am»»uiits  of  mufus.  piw,  uii<^  : 
blarlder  epithelium,  with  a  relatively  small  amount  of  albumm  in  iW'^ 
filtere*!  urhic,  all  s[wak  for  cystitis,  and  lhr.se  tnuilities  to^-1ht*r  with  tl 
aKscnee  of  casts  exclude  nephritis.     Pyflhis  may  lead  to  ^c^iral  trritA-. 
bility.     Tliere  b,  however,  in  pyelitis  no  tcrKlerncss  of  the  blacider  of» 
bimanual  palpation  and  there  '\s  tcnilemeSv^  in  the  kidney  n-^'ion.    Hit** 
continued   fever  of  pyelitis  i-^  not   present   in  cystitis.      IW'ttriohtpea.^ 
i^NaminiUion  fur  the  ilrfiaitc  retitgiiilion   of  the   infectuig  agent  shouli-»^  ■ 
be  inad*"  whenever  ]MJssil)!e. 

Pro£iioflui. — The  marked  tendency  of  the  mild  eas»*s  to  !tpi>ntaiieou:^t.^^ 
CUR'  ha-s  already  been  rt^ferreil  to.      I'tider  treatmi'Tit  thr  siriiplr  ciXM'-. 
recffVer  in  ten  days  «>r  two  wtt-ks.     fronorriirul  cuscs  will  l»e  olistiiintrL*  ^  ■*''* 
The   latent  form   mny  run  on  indrfinilely  unless  pecognisWHl  biuI  propc^^ 
eriy  treateih 

Treatment. — In  mild  eases  rest  in  be<l  an»]  demulcent  ilrinkt  m»_ 
Ih'  all  thai  is  reqnirt^d.  In  the  severe  cascji  a4ldilional  trtjilmrnt  «l^ 
be  necessary.    Hot  sitz-balhs  and  the  application  of  hot-water  fouientjK»  ^*#- 
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tions  over  the  pubes  ami  perineum  are  valuable.  In  tlie  early  stage 
the  use  of  hyoscyamus  with  alkalies  gives  prompt  relief.  For  severe 
pain  an  opium  suppository  may  be  used  or  synip  of  Dover's  powder 
administered.  The  diet  should  be  milk  an<i  the  cereal  gruels.  Bla<:kler 
irrigation  is  difficult  in  children  and  is  not  often  necessary.  ^Vhcn  pus 
is  abundant  and  the  urine  alkaline,  urinary  antiseptics,  urotropin, 
benzoic  acid,  boric  acid,  or  sandalwood  oil  may  Ix'  given.  Wlien  vesical 
irrigation  is  necessarj%  solution  of  lK)ric  acid,  0.324  to  0.050  gm.  to 
30  c.c.  (5  to  10  gr.  to  1  oz.),  or  carlwlic  acid,  1:  200,  are  the  most 
useful.  In  every  case  a  careful  search  for  calculus  or  other  removable 
cause  should  be  made. 

Clironic  cystitis  should  be  treated  by  the  persistent  administration  of 
salol  and  urotropin  along  with  a  strict  milk  diet.  Occasional  bacterio- 
logical examination  of  the  urine  will  be  necessary  to  <Ieterraine  the 
progress  of  the  case  toward  recovery. 


ALBUHINXmiA. 

While  late  investigations,  particulariy  those  of  Morner,  have  proven 
that  minute  traces  of  albumin  are  present  in  normal  urine,  the  .source 
of  which,  whether  fmm  the  kidney  or  the  lower  portion  of  the  urinary 
tract.  Is  undcterminwl,  the  presence  of  albumin  in  amount  sufficient 
to  lie  detected  by  the  usual  clinical  methods,  unless  thie  to  admixture 
Lelow  the  kidneys,  must  be  looked  upon  as  evidence  of  failure  of  the 
renal  epithelium  to  perform  its  normal  function. 

Albmninuria  in  Early  Infancy. — Albuminuria  is  an  almost  constant 
phenomcmm  during  the  first  four  or  five  days  after  birth.  In  many 
cases  it  persists  for  two  or  thR'e  weeks  and,  not  infn-quently,  for  two 
»nonths.  ITie  cause  of  this  albimiinuria  is  uncertain.  Many  believe 
it  to  Ix'  a  physiok>gical  condition.  It  lias  U'en  attributed  to  circulatory 
changes  at  birth;  to  |>ostnatal  readjustment  of  metal)olism;  to  maternal 
Tenal  dLsea.se;  and  to  lithemia,  so  constant  a  condition  in  the  first  few 
clays  of  extrauterine  life. 

'lliis  albuminuria  of  early  infancy  is  transient  an<l  has  no  prognostic 
significance.  E.xcept  in  early  infancy,  albumiiuiria  occurs  in  early 
life  under  the  same  conditions  and  ha,s  the  same  significance  as  in  the 
adult. 

Albmninuria  in  Later  Infancy  and  Childhood. — Albumimiria  is  a 
characteristic  symptom  of  acute  and  chronic  pan'tichymatous  degen- 
eration of  the  kidneys,  of  acute  and  chronic  nephritis,  and  of  amyk>id 
an<I  fatty  degeneration.  It  is  often  present  in  renal  new-growths,  peri- 
nephritis, and  alwce.ss.  It  is  an  associated  ])henomenon  in  hematuria 
and  hemoglobinuria  and  in  the  variotis  pathological  conditions  of  the 
genitourinary  tract,  attended  by  the  formation  of  pus.  A  slight  albumin- 
uiria  is  often  observed  in  various  constitutional  conditions:  anemia, 
scurvy,  purptira.  It  is  often  |)resent  in  jamidice  and  glycosuria.  It  is 
common  after  epileptic  seizures,  and  has  been  found  after  anesthesia. 
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AtTordiiiR  to  UarhfonL  it  is  frequently  present  in  early  ettiKDiocKl  hi 
lillwijiiii  ami  ulhiT  toxic  states. 

A  trsiusient  albiinniiunn  is  sometimes  ihw  to  a  movable  kitlnry,  mtidl 
in  tills  eoTwIitioii  it  Ls  pjirtit'ulaj'ly  noteij  after  exercise.  After  a  vi^roiijt 
palpation  of  a  movable  kidney,  aHmnuiniria  has  lieeii  ohseireii.  An 
aflenioon  albuminuria  'is  a  frequent  Kyniptnui  nf  pt'lvie  euleMbL>!. 

Ill  most  of  tlie.se  eoiulitioiis  the  amount  of  ulbuiiiiti  U  .small;  an 
abiiiHlant  albuminuria  in  oLiserveil  only  in  grave  aeute  or  clironk" 
organie  disease  of  the  kidneys. 


FUNCTIONAL  ALBUMINURIA. 


Functional  Albuminuria  Is  eliamt^teri^ed  by  tlie  uppenrancr  of  alhiiinin 
in  the  urine  in  quantities  easily  recognized  by  ordinary  etinit'al  nietWb, 
fontiiuioiisly  or  during  eertain  lioiirs  of  the  day,  and  tbe  akst-nec  of 
othrr  .symploms  of  ur^anir  disrase  of  the  kidney.  Ha.^ed  tJiM>n  iU 
suppostnl  etiology  or  its  elinieal  character.'*,  writers  have  (b^ignati**! 
the  afTection  ururoti'e,  ditietir,  ei/e^V,  httrniiiftetti,  nad  parnxynmai 
aihuminuria.  Under  the  temi  cyclic  albuminuria  most  of  the  literatuiv, 
whieii  is  not  abundant,  lias  Ik-cii  written. 

A  study  of  the  lilenittire  of  tlii,s  subject  shows  tbe  utmost  <'nnfuxion 
in  the  minds  of  obser\ers  tus  to  what  constitutes  a  eyeliciil  all^iimiiuiria. 
In  many  of  the  easen  n'p(.)neii,  the  elinieal  history  ami  the  uriiiur^' 
findings  show  eonclusively  the  presence  of  orgjinie  reiuil  diseas*?,  the 
only  excuse  for  terming  the  condition  a  cyclical  albuminuria  Immujj  the 
phenomenon  of  au  albinninuria  idiscnt  4rr  slight  dnriiij;  |v'riocls  t>f  rist 
and  more  or  less  alnmdant  afttT  jdiysical  exercise.  I  iK-lit-vi*  (hat  the 
term  functiunal  or  cyclic  albuminuria  sliouhl  U'  confijitnl  stritily  to 
cases  in  whieh  the  elinieal  pbejioniena  and  urinary  findinj^  indH*iUivr 
of  renal  disease  are  absent. 

Etiology. — "Hie  eotidition  is  rare  in  infancy  and  oftriy  ebildbomlr 
ahhou^h  not  iufrcijucnlly  met  with  in  later  cJiildhtKHl  and  atloU*s<*ciicc. 
It  is  most  frequent  in  lioys.  Cold  bathin^j  and  severi'  inu^-ular  cxirlitMi 
are  among  the  most  frequently  notetl  exciting  causes.  Ihtkfft  in  the 
Riigby  School  found  it  in  many  boys  subjected!  to  sharp  nionung  v^x- 
erf-ise.  It  is  occasionally  om-  of  tbe  a.«^tKiaced  pheiuHncmi  tjf  cltriHiir 
iuiligestinn  an<l  litheniiM.  A  diet  tocj  rich  in  proteids  may  be  the 
caiise. 

Pathology.— The  pathology  of  eyrlieat  albuminuria  is  ohscure.  Rrnol 
irritation  from  lith4'mi«p  vasfunottjr  ilislurbances,  \v\\i\  derangiNl  nu*tab- 
cilism,  with  the  fomuiliou  of  ]>roleids  ciijiable  of  transutlati4>n  tlimugb 
the  normal  kidneys,  are  among  the  na>st  reasonabh'  fiatholo^cid  evpU- 
Tialioiis  of  (he  disease.  An  albuminuria  the  re.snit  iif  degi'neratiw  \a 
intlammatonF'  ehaages  in  the  kidney,  however  sliglit  or  e^Tinextvul,  i» 
not  a  functional  albumtnurin. 

SjnnptomatoloB^. — Many  pjuienls   arc  well   nourUheil  and  show 
symptoms  other  than  the  albuminuria,  whirh  may  be  diseo^trwl  mxi 
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dentally.  At-oonling  to  Bagiii.sky,  the.sc  j>atient.s  are  frpqut'iitly  pale, 
thin,  ami  spiritless.  Some  have  elironk'  Iiuligestiun,  are  anemic,  and 
suffer  from  various  neiimses. 

niP  amount  of  alhnmifi  In  the  urine  is  usually  small,  although  Tyson 

says  that  with  the  heat  test  it  may  amount  to  one-lialf  tlie  bulk  of  the 

urine.     The  allnimin  may  U-  more  or  less  eontinuously  present,  or  it 

niav  he  intermittent.     'JN'piral  cyclieal   rtlhuniiiiuria  is  eharaeteriKetl 

\i\-  a  urine  free  from  albumin   in  the  early  morning,  and  eontaining 

allmmin  during  the  hours  from  alxjut  ten  o'clock  iii  the  moniin^  until 

late  in  t|je  evening-    l^nat  irst  is  the  im|x>]1uut  factor  in  rhecking  tfie 

mTelion  of  albumin  is  shown  by  the  eflieet  of  a  stay  in  l)ed.    The  albumin 

fiisappears,   only  to  n^appear  on  the  resumption  of   exerewe,     \Miile 

(wenlv-four   houns   is  the   usual   eyele,   lonj^cr   pefiotis   are    rt'e(»rded. 

Doming  ekes  a  ease  with  a  Similay  albuminuria.     .\ji  increase  of  the 

phosphates  is  common,  and  Holt  speaks  of  an  oecasionut  glycosuria. 

^"Jie  urine  is    not  diminished    in    amount,  and   the  speeiHe  gravity  is 

nonnat  or  high.    The  sediment  frequently  contains  uric  acid,  urate-i, 

|>Jiosphati's,  or  oxalates. 

DiagnoftiA. — An  aUamunuria  should  be  declared  functional  only  after 

£L    ennipU'te  piiysical  cxuniination  ard  rt^]>eated   urinary  analyses  have 

fa.ile(l  to  reveal  the  presence  of  the  clinical  ami  lidM)ratory  eviilenees  of 

or^nie  renal  disease.     The  prc^senee  of  etlenia,  cardiac  hypertropliy, 

hi^h  pulse  tension  or  rWiiial  changi'S,  with  or  witliout  other  evjiiences 

of  impaired  general  health,  means  organic  kidney  disease  regarfiless  of 

afiy  peculiarity  in  the  course  of  an  albumiunria.     Deficient  excn?lion  of 

Lir>'a  and  the  presemr  in  the  urine  of  hyaline  and  epithelial  ea'^ts,  blond, 

F**-»-S  and  renal  epitheliuni  have  the  same  significance.    Tyson  well  says 

tri£t   "the  mt>st  important  injunction   in  tlie  recognition  of  this  fonu 

^^    albnmiruina  is  a  (^arx-ful   and  exhaustive  exajnination   for  ciists." 

■'^'*'*'n  an  occasional  hyaline  east  sliould  1h'  looked  u]>on  with  suspicion, 

r*^rtieularly  in  the  akst^nee  of  any  cause  of  acute  degeneration  of  the 

__^^^^giiOBis. — llie  prognosis  of  a  true  functional  ulbuniiiuiriii  is  favoral>le. 

J?,*'*^   condition  may  pass  away  in  a  few  weeks  or  persi,sl   for  months. 

^'****^ainty  in  diagnosis,  however,  is  essential  to  a  favorable  prognosis, 

'**!    every  ease  of  albuminuria  shonlt]  W-  viewed  with  suspicion  until  its 

^*^^*^^ppeanmee.    A  chroni*-  uepbriti'^  in  ciiihllnK)i!  is  often  insidious  and 

^^'^"^^itful.     Tlie  persistence  of  an  albuminuria  U-yniid  a  few  months  is 

*^>ngty  suspicious  of  organic  fliscase  of  tiie  kidney. 

X^htpf  cases  were  oK'^erved   by  me  over  a  period  of  ten  to  twenty 

^^"Ts.     Tlic   first   wjis  a   medical   student,   and  the  albuminuria   was 

■^^^^■s^istent  and  abundant  during  the  whole  of  one  winter.    Tlu-n*  were 

1*^   other  evidences  of  rt-uai  misehief.    The  patient  Wius  uiwler  oliservation 

V***ing  the  winter  of  I8H2.    Since  leaving  college  he  has  had  no  return 

t-he  tPouKle.    Tlie  second  was  a  hospital  niirse,  oliserved  during  (he 

'^'^^-Ts  of  1S90  and  18ftl.    She  had  a  persistent  mild  albumiunria  with 

^  *^    other  evidences  of  renal  disea*;e.    The  alhumin  disapjjcan'd  after  a 

^^^^f  months  and  she  has  remained  perfectly  well  since,  so  far  as  kidney 
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disea^sf  h  cutictTiu'cl.  'Hit'  thin!  i-ast-  was  a  yonup  rnan  whn  had  a 
ralher  iilmmlant  allmniiniina  and  wjl^  nni](T  r)l>MTvali<tii  fnr  a  |K*noi] 
of  two  Vfars.  This  cast'  wa-s  eanfiilly  stiitlM-*!.  In  adilitioii  to  tW 
allmiiiinuriit  hyaline  CHsts  won^  ()r-<>n.si4)nally  foinxl.  'lliw  coimIuhiii 
oniitimial,  without  (iisiurhanre  of  ihi'  fji-nrral  hcallb*  for  ciImhiI  fiir 
yt'nrs,  then  dmrarU'ristk'  syniptnms  of  cjironio  nqihritis  appcami,  Rml 
tlic  yotiti;;  inaii  <lie<l  alx^ut  two  years  later. 

My  expt^rient'i'  agrt'cs  with  that  of  luivst  aulh*>ritM's,  that  :i  jwmMrnl 
or  an  interiiiittt'iit  alhuniiiuiria,  whilr  it   itiuv  U-  prt-MMiJ  witinxtt  iirtv   ^^r-^ 
other  evklc'iicps  of  renal  mischiof  and  ultimately  pass  away,  shouki  br- 
looked  tipon  always  wi(li  roiK'ern. 

Treatment.— No  drug  with  wlilch  wo  are  familiar  will  influcncr  (he 
ext'R'tion  of  alhumin  in  tlu'  urine.    Treatment  must  Ih'  direfti-^l  lo  ih*": 
rlisturhanees  of  digestion  and  inetal^olisni  tluit,  in  all  prolnihiliry.  lir  uv 
the  fiumdalion  of  the  oonilition.     Comph'tc  rest  i.-^  often  *'SM-ntial. 

A  carefully  re^ihited  diet  and  a  heiilihy  nnt-of-«hMir  lifr,  fnt*  fnuim* 
excessive  muscular  exercise,  are  of  tlie  iiiu,^t  im]>ortaiw'r.  'Ilir  dii^—:^i  id 
should  l>e  lilwral  am!  rjin-fnlly  st-jrctcd.  Kxei-ss  of  pnitcid  Umm\  shnuM  [vmm^  M  b 
avoided.  l>i<^'stive  di'ran^'uie'uts  and  anenda  .should  U'  tn*aleil.  Inn  ■  «:>rT(M 
and  arsenic  in  small  dusc.s  an*  vulualile.  A  c4kiI  mo^li]I^  hath,  followit*  .m  it 
liy  a  f^>o<]  rulihiiip,  \s  a  valuaMe  vasomotor  touie.  Shinild  the  (x>tidilH)rx«r^^E 
persist,  a  winter  in  a  mild  elimat*',  away  from  sudden  eKaugi*?*  it**  k 
temperatuK*  and  high  win<ls,  would  hv.  mlvLsahle. 


HEMATTTRU. 


I 


BlofMl   iu  the  unne  is  a  symptom  *\f  a  nnmlior  of  patholnjjiral  ron 
dilions.  aud  it  may  have  its  origin  fnirn  any  part  of  llit-  urinary  trail 
Wliile  usually  syniptomalic,  a  inimlxT  of  ea-ses  have  ln^eu  olisrrvcd  in 
whii'h  the  hematuria  wsls  nppjirt^ntly  due  to  an  idiopatliir  renal  hrtn»r-a 
rhag(\  a  i>tuU  eplstasis^  as  Durante  Iuls  tenueil  il.    Senatur  iJcstpiQler- 
tfi<*  eoudi(inn  "r<-nal  hrmnphilia." 

Hematuria  in  early  life  more  frequently  has  its  orinjin  in  the  kiilnert^ 
Traumatisms  of  the  urethni  anf!  Iihuldcr,  calculus  in  Ihe  IdiMhler,  aniK 
rarely,  uew-grtjwths  in  the  hladdcr  may  ^vc  rise  In  this  symptom. 

Calculus  in  the  ureter  <trkid?iey  i>i  an  ocf-asional  cause.     UmuituriaLS 
one  of  the  niost  imju^rtaul  syni[itoms  of  renal  sarr'oiua,<K'eurri;ii;  in  nrad^l 
half  the  ea.*ic-s,  aod  is  frt'ijucnfly  the  Hrst  symptom  uotcd.     It  is  vrrv'eoii^*  : 
mon  in  active  and  po-ssive  renal  ennpjc-stion  and  nephritis-    'l'hceharaner"» 
istiereil  or  smoky  appenrane4Mif  the  urine  in  the  early  sla^s  of  ncphriti:^ 
It  due  to  the  presen<'e  (tf  hlood.     Il  (h^  a.sinnally  is  a  .syuipdmi  <if  t\mM 
infectious  diseases— !yph4ud  fever,  vindenl  scarlet  fever,  aud  influcn 
Its  apjK^aranee  in  these  diseases  i,s  often  intiieali\c  of  the  oa**rt  of 
riepliritU.    According  to  ^Hmyer,  malaria  never  [irfKluei's  true  hemuturi 
in  children.    Syphilis  is  a  jiosf^ihle  cause.     It  is  a  rare  niauifeslulion  n 
hemt>pliilta  and  hemorrhagic  disease  of  the  newly  Uirn,     It  hitv  U-**! —  ^ 

nofeii  in  a  numbt^r  of  cases  of  infantile  scurvy,  it  Ixdng  the  firsl  ajum  ^na\ 
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only  symptom  in  a  numWr  of  rases  roIU'ctrd  l>y  tlic  Amrriciin  Podiatrir 
»So<wly.  I  saw  one  ca^sr,  \u  cunsultatiuii,  Iti  an  nifant  nix  monlUs  nlil. 
'Hie  child  had  Ijeen  psussiiig  \*Wm\  for  fntir  \^<.'fks.  No  other  snirvy 
sjTUptonis  were  pre.seiit,  A  c-hange  uf  <lirt  pmmptly  relieve*!  tlie  con- 
tJHioTi.  Morse  also  cites  tbree  cases  in  which  hematuria  was  the  only 
diamfteristir  s)^nptom  of  scurvy. 

Diagnoais. — \  hemaUiria  havinpj  its  source  in  the  kitlncy  is  often 
intermittent.  The  blcwM.l  is  thorou^jhly  mixed  with  the  iiriuc,  and.  when 
^uiJed.  13  equally  bloody  at  the  l>c^inning  and  at  the  end  of  mictuntian. 
Hltiofl  casts  of  the  iirinifcroas  tubules  and  cloLs  formtn!  in  the  ureters 
flit  characleristic  of  renal  heniorthage.  Pain  is  the  unly  distinguishing 
cfcaracterLstic  of  ureteral  heiuorrha^. 

Hemorrhap'  from  the  i)Iadder  Ls  apt  to  \yty  contiiuious.  The  first 
tfrine  voided  Ls  li|i;ht  and  contains  Ultle  bU>od.  Toward  the  end  of 
micturition  the  color  becomes  deeper  and  pure  !»lood  may  be  passetl. 
Pain  and  tenesmus  are  tisually  concomitant  symptoms. 

HIixhI  from  the  pn^stiite  and  iirrthra  apprars  in  tliL*  (irs!  part  nf  the 
dt<char^,  the  urine  vnid<'d  hust  bt-iii^  rlcnr  and  free  from  admixture 
wilh  bltHxl.     Fain  at  the  end  of  micturition  is  frequent. 

The  color  nf  urine  i"e)ntJiiuirif;  hkjod  varies  from  a  smoky  tint  to  a 
(lark  rei].  Tlie  quantity  of  bliMxl  paired  in  the  urine  niiiy  vary  from 
a.n  amount  reco^niziiljle  only  by  the  niicroscitpe  to  a  mmilH'r  of  ounces. 
TTie  passage  of  larp'  (juantities  of  bloud  is  characteristic  of  the  renal 
hf  morrha^*  of  sarcoma. 

Tr«fttm«Qt. — The  treatment  of  n  heiimtiirin  will  depend  upon  the  cause. 
Ri*Hy  Li  it  of  sufficient  atjundaiic^'  to  demand  measurc^^i  ft>r  it.i  arrest. 
t*^f  ill  bcil,  in>n»  alum,  and  adnMialin  ciiloride  are  the  most  rflicient 
'^tnedies.     Gelatin  by  the  stomach  and  hypudermically  has  been  uaetl. 


PYELITIS. 


-•^yelitis  is  an  inflammBtion  of  the  pelvis  of  the  kidney.  ^Mien  com- 
P'"«'-*i«.tetl  by  extension  into  tlie  tubules  itf  the  kidney  it  is  termcti  pt/elo- 
,7*f*Tiiis.    \Ylieu  it  results  in  an  accumulation  of  pus  in  the  pelvis  of 

*^    Widnev  it  is  lermed  ptfiynepkrosis.  The  disease  may  l>e  primary  or 

V**ndarv,  acute  or  chronic. 


«<^ 


FtiMAUV  PvKLiTTS  IS  uot  !i  couunon  disease,  althongh  cases  are  met 


\v^ 


,     '*-Kiona]!y  in    infant  hospitals  and  in  private  practice  \ty  physicians 
j^^**    make  it  a  rule  to  examine  the  urine  of  sick  iufaufs.    Many  cases 

t**«:"»ubtedly  escape  recognition  liccause  of  nef;lect  nf  urine  analysis, 
^  **jst  of  ih**  rejKirted  cases  have  i»ccurred  in  fenude  infants.    The  two 
^^'^^^  I  have  ^leen  were  in  female  infants  under  one  year  of  age. 
*   \\\-  colon  bacillus  is  the  usual  itifectinjj  organism,  and  it  ni 


^r 


,^  ^  _  ^      ,,      _    .        .  .    may  gam 

*  *~ancc  to  the  pelvis  of  the  kidney  from  the  intestituil  contents  by  way 


5 l^e  urethra,  bhulder^  and  ureter,  or  by  the  blood  or  Kiuph  channels, 
sijjniJit'ant  thai  many  eases  are  preceded  or  attended  by  mild  intes- 


^^1  disorders. 


» 
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Secondakv  I'ykljtis  is  more  co-iiimon  Uiati  tliu  primarv  form.    It 
occurs  nnt   inrrcqneiitly  secondary   (o  cyslilis   frniii   colon   l»acilltL'i  nr 
other  irifectioii,  nn*l  more  rarL4y  as  n  coTiiplicatioti  of  ^oiujirhral  va^n- 
itis  with  or  without  the  interveiiti4>n   of  a  cystitis.      Irritation  of  ibr 
pelvis  from  renal  oalouM  is  a  fre<|Ut'i)t  cuuse.     It  may  ^^^^lll(  frnm  mal — 
funnatioiis,  rena!  tu!>erci]|osi,s,  renwl  ttimors,  ]>€Tinf|)hriti.i    aixJ  peri^ 
nephritic   ahscesses,  and  pyemia,  an<l  it  may  tXTur  iis  a  eornpliralimi 
or  seqnel  of  .sin-erali  eif  the  acute  infeclionts.  e.'*(>eeially  scaHutina,  <iip)^  c^.^f 
thcriii,  measU*s,  ami  typhoid  fever. 

Symptom atolo^, — I'rimartj   pytiifi-ti   iiHitally    l>e^itis   abniptly.     Tli^ 
onset  may  l>e  mttrke<l  by  a  chill,  which  may  he  rejieMt*^!  at  irrejjiila 
iTitervsils  (hiring  the  coiirsp  of  the  disease.    In  the  tw*>  cases  sei-n  by  iih 
chills  were  iibsent.    The  tem^jcralure  rises  rapidly ,  often  marking  lO.V  F-i    •  | 
or  even  hip^her,  and  is  uceompanie*!  by  the  usual  symjitorns  of  fevewf^:* -vei 
'Hie  course  of  the  fex-^cr  is  irregular.     The  leni()erHinrc  may  conlinua 
high,  with  but  slight  remissions,  or  it  may  show  sharp  remUnion!^  ck 
iiitennissions. 

The  remarkable  feature  of  the  di.sease  is  the  alxscnce  of  lixut  ^ytop^ 
toms  that  would  itidicate  that   the  ]»eK'is  tif  the  kidney  is  the  seal  tt»  ffl 

trouble.     In  nvre  cases  some  evidence  of  pain  ami  tcndemesH  over  l(r#  •'llw 
region  of  the  kidney  may  be  elicited.     Occasionally  a  iniki  iiitcsltiis.  s^siwl 
disturbance,  lus  shown-  by  nlmortnally  fretjuent  and  chan^*il  ntMib.. 
may  prect*de  or  acci^npiiiiy  the  pyelitis,     Uidess  the  {(muI  dis*-a** 
recifgniKed  and  y>ro|>crly  treate*!  it  may  progress  for  several  week'^  c:*-         or 
longer,  with  the  wa^jting,  pro^strution,  and  other  symptoms  that  rmtm^^-^i 
from  higli  fever. 

Examination  of  the  urtue  reveals  the  nature  of  tlie  trouble.  '11 
urine  is  .scanty,  acid  in  reaction,  ii[id  turbid  fnnti  the  pn*senrc  of  pu, 
Albumin  is  present  in  small  amount,  corresp<inding  to  the  anvoutit  ■ 
pus. 

The  mierascope  shows,  in  addition  to  the  pus,  spindle  and  rautU' 
epithelial  cells  from  the  pelvis  of  the  kidney,  a  few  Ityaltne  ea.'itN,  ai' 
often  crystals  of  uric  aciit.     In  recent  or  severe  easels  r»vl  bhmd  ceW  C^flt. 
The  colon  baf  illus  m  jjure  culture  may  be  f(Kmd. 

bi  aiTUitdanj  pijtHtis  the  citnstitulional  symptotn^  may  l>e  ol)«etii^  ^^iJ 
by  those  of  the  primary  disease  and  the  pyelitis  may  U*  recognixwl  <*n^  '■'h 
by  the  pyuria.  WTien  complicating  cystitis  there  is  fr^^^nenl  and  uft^  -*") 
painful  Tuieturition.  In  pye|one].ihriti.s  a  more  abundant  albuminur^r"  na 
is  present,  with  bUMxl,  renal  epithelium  and  liyaline.  granular,  m^k^  --i^i 
epithelial  casts.  Pyuria,  renal  colic,  hematuria,  and  pain  ami  lemii:^^  er* 
nesH  in  the  region  of  the  kidney,  together  with  fever,  are  the  chaniiits 
istirs  of  pyelitis  complicating  renal  calculi.  Pyelitis  may  Im*  a  svmptir 
of  renal  tuberculosis.  The  dcinonstration  of  the  tubercle  bacillus 
the  urine  with  the  evidences  of  gcnerid  infwtion  reveal  the  naturr 
the  primary  disea.se,  Pyelitis  secondary  to  renal  tumors,  abscess,  iic 
perinephritis  is  usually  unilateral  and  shows  charaileri.stic  ItM'al  ♦lynr' 
touis,  A  chroni<'  pyelitis  may  pursue  an  afebrile  course  ur  Ih*  mull  W\y^\ 
from  time  to  time  with  |)critHls  of  high  temperalurc. 
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Diagnosis. — Without  urinary  aiiiilysis  primary  pyplitis  niay  he  mn- 
fuW  with  any  of  the  acute  febrile  iliseases.  Tliere  iire  usually  no  synip 
tiiins  that  allract  attrntion  l(»  tht'  urinary  organs,  and  tt  is  usual  for 
ilit^*'  Oiuses  to  be  diagnostioatet!  typhoid  ffver»  mataria,  or  fever  from 
acute  intestinal  toxemia.  Pyelitis  should  Ije  suspected  in  every  case 
uf  tlnaecounlablc  fever  in  infancy.  The  diagnttsis  can  be  marie  positive 
tmiv  by  tlie  tnicrascopic  exanduatiou  of  t!ie  urine.  The  presence  of 
pib  in  an  acid  urine,  together  with  the  chills,  high  irregular  tempera- 
tiiTp,  and  perhaps  pain  and  teuilernes.s  in  t]»e  region  of  the  kidney,  are 
chamclerislie. 

With  a  complicating  cystitis  there  are,  in  aildition,  vesical  pain,  fre- 
ijuent  urination,  ami  in  the  urine  numbers  of  blaihler  epithelial  cells.  The 
pOLvsibility  of  tubercidosis  shouEd  be  kept  in  mind  in  every  case  of  pyelitis, 

»  Prognosis. — Under  proper  treatment  primary  pyelitis  usually  pursues 
A  favoFiible  course,  terminatitig  in  complete  recovery  in  from  two  to 
iour  weekij.  If  unrecogui'jfie*!  it  may  progress  indefinitely  and  <leath 
Slav  result  from  exhaiistitm  or  some  sec-ondary  infection,  'l^he  prog- 
nosis of  pyelitis  complicating  other  diseases  will  de|>eiHl  u|>on  the  nature 
of  the  primary  disease  and  umm  tlie  treatment. 

Treatment. — At  the  Ijeginnmg  of  the  attack  the  }>owels  should  be 
well  cleared  with  calomel  or  castor  oil.  Sulisequcndy  the  colon  may  l>e 
flushed  with  normal  saline  solution  every  day  or  so.  The  diet  of  artificially 
fe<l  infants  shctuid  be  adjusted  to  the  digestive  state.  An  abundance  of 
water  to  thoroughly  Hush  tlie  kidncy.s  .should  be  given  with  moderate 
doses  of  an  alkali  to  neutralize  the  excessive  acidity  of  the  urine.  Citrate 
of  pfrta-ssiiim,  (1.12  totLlS  gm.  (2  (o  3  gr. )  well  diluted  may  l>e  given  every 
two  hours  during  the  day.  I'rotrojiin  is  the  most  itnpjrtant  rcniciJy  for 
cxjiitroliing  the  pyuria.  It  may  l">e  administered]  to  an  infant  one  year 
old  in  the  dojie  of  from  0.03  to  0.12 gin.  (V3  to  2  gr.)  every  three  hours. 
The  eiTect  of  urotropin  mu.st  be  carefully  watched,  a.s  it  sometimes 
'JTTHates  the  kidneys  and  bladder,  l^he  efHciency  of  the  remedy  as  a 
urinan'  antiseptic  i.s  impaired  in  a  highly  alkaline  urine,  and  iti  some 
f^^Jies  with  such  urine  ,so<lium  benzoate  may  be  substituted  for  llie 
P**tii.ssiiim  citrate  witli  advantage. 

The  fever  and  constitutional  symptoms  are  best  controlled  by  hydro* 

*"«*1-Upy. 

't»  the  subacute  or  clminic  stage  Jacobi  thinks  well  of  gallic  acid,  0*6 


I 


gm.  (10  to  15  gr.J  m  the  twenty-four  hours. 


^\ 


ACUTE  DEGENERATION  OF  THE  EIBNET3. 

t*elafieki,  Pnidden,  Holt,  and  other^^  have  clearly  brought  out  the 
inical  and  pathological  relation.'*  of  Acute  Degeneration  of  the  Kidney, 

**y  many  writers  anfl  clinicians  the  <li*case  Is  confused  with  acute 
*-'phritis,  Altiiough  nt-ognizing  (he  pathology  of  the  condition,  Morse 
**'^i  Kelly  have  named  it  "acute  degenerative  nephritis,"    Sfjme  English 

^'Hters  use  the  term  "nephritis"  to  designate  thb  condition,  reserving 


influenza  and  malaria,  and  local  pus  infections.    It  is  i 

of  pniloiigcd  high  tftnperatiire  frnrn  any  cause.  It  Is  fdtt 
tlie  autopsies  on  cliihlreii  dyiii^;  froni  ihc  anitc  infooliott 
to  the  bac-terial  poisons,  it  may  be  caused  by  the  vnrititfl 
of  erroneous  metalx»lism.  It  is  tliiJs  found  in  jaiindiw 
lith^mia.  The  iuge^stion  of  irritating  anil  to.vk*  driij^ — si 
ides,  luipciitiTie,  arsenic,  and  phosphorus — may  cause  tl 

Pftthology. — A(*ufe  degeneration  of  the  kidney  is  the  i 
the  action  of  vitrioas  to?cic  substances  upon  tlie  n^iial  epi< 
the  elimination  of  these  sxil»stances  Ihmii^h  the  kiihiey,  C 
of  the  epithelium  of  the  *j!omeruli  and  tubules*  and  in  tl 
fatly  dcj^'neratioii  and  noc-msis,  are  the  distinctive  pattiol^ 
Congestion  and  the  exudation  of  scrum  may  ac<x»mpany 
The  kidneys  are  sh^htiy  enlarged,  soft,  and  pale 

Symptomitology.— Acute  defeneration,  a.s  it   is   usi 
children  ilurin^  one  of  the  acute  infections^  runs  i 
sytnptonis  adtlitional  to  tfiose  of  the  prinmry  disease, 
can  l>e  rero^nized  oidy  by  urinary  examination, 

'I^e  cliaraelers  (»f  a  febrile  urine  are  present.  Tlie  quAl 
and  the  s|xcitic  jicravity  hi^h,  1.022  to  1,03(1.  It  is  turbi 
high  eulored.  Albumin  in  but  a  small  anuiinit  is  pr\ 
in  some  rases*  particularly  in  diphtheria,  the  iinimi  ^ 
A  few  hyaline  (ir  ^uunlar  casts,  epithelial  (*t41s  an 
occasioniil  pus  cell  are  founfl  in  the  sediment.  The  u 
normal  with  the  end  of  the  primary  infection. 

Diagnosis.— Tlie  pn'senee  of  the  nrinnr\^  findinfpi  of 
ofti'Ti  leads  tt>  an  ermneous  diagnosis  of  serious  renal 
acute  nephritis  is  u  not  infrequent  ctmipUcatitm  of  tJic 
Holt,  Morsr,  anti  ftthers  have  shown  that  its  freipieney 


by  many  writers,  who  have  aeeeplcti  the  urinary 

ncrjiiinn   as    iTulif'»Ltivp   nf  tUr   mnrf*  <aprinii«  iti^ii^tiM 
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iviivalfseenrf  the  coiulltiiitii  usually  ilisuppcars,  In  severe  infeclious 
dlseast\s  it  may,  howevor,  intcrfL-rt  with  renal  ['xcreliuii  uihI  contribute 
III  a  fatal  tennitintioiu  There  is  no  evulentv  iv  show  that  a  kitlney 
Ibi"  soat  uf  an  at-ntt'  liegeneraliim  U  runilered  more  susceptible  to  acute 
iiifianiinittitiTi  later  In  the  etjurae  of  the  primary  infection. 

&«*tment» — ;\.s  u  rule,  no  treatment  other  than  tliat  for  the  primary 
dist'iise  is  rtMjuireil,  If  cxcn'tion  be  ilefeeti\e,  an  abuntlaiiec  of  fiiiiil 
atiit  a  iliel  anil  niedicntjoii  sekfted  with  the  VU'W  of  priKhieini^  the 
It'Jist  possible  irritation  of  tlie  kiUiiev.s  art:  iulvisable.  In  ^jLstroentene 
<liseases  the  a-lief  of  llie  irriltitiou  by  proper  diet,  etc.,  will  frequently 
fnd  tfie  syraplonis  of  the  defeneration. 


ACUTE  NEPHRITIS. 


I 

pnxluctivc   nfphriiijf.   dtfjiisv    nepbriUs,    (jlomeruhnepkritis,  parcnchif- 

mitfuuM  jiephrilt'if,  raiarrhai  nephritis,  and  acute  lirigki'^  diift-ase. 

Etiology. — Acute   [icpliritLs  may   Ix'  [triinary  or  .stfondary.     Of  the 

two  furmji,  the  secondary  hi  by  far  tJie  nion-  frtu|uent.  Fixjm  the  liter- 
^^At  uTv  and  his  own  experience,  Holt  collected  twentv-foiir  cases  of  primary 
^Bu--phnli.^  in  infants  under  the  aj^^  of  two  years.  I  have  ol>servei,i  but 
^fcne,  a  fatal  case.  In  older  children,  also,  the  primary  form  is  rare.  I 
^Biave  seen  thrtn?  caiWJS  in  ctunsultation  in  the  hust  two  years,  all  of  them 

ftttal.     Exposure  to  cold  and  wet  is  the  proimble  cause  of  the  primary 

^P  'Hie  most  frequent  cause  of  secontiary  nephritis  is  one  of  the  acute 
iufwtions,  eByM-cially  scarlet  fever  and  diphtheria.  While  mon-  fretjucnl 
ill  the  sevens  cases  of  these  diHea.'^e^^,  it  may  (K'cur  even  in  the  miUlest 
form  and  reganlless  of  every  pn^'antion  for  its  prevention.  It  is  an 
inli'iH-stjiifj  fiH't  that  nephritic  Is  itsually  a  late  coni^ilication  or  a  sequel 
of  M-arlatina. 
^H  ^\liile  (lie  disease  is  due  (o  the  diri-ct  toxic  action  of  the  scarlatinal 
^■*''ni?<  urv  (In-  kidney,  it  would  thus  up|M-ar  (hat  the  seeoiulary  sireptO' 
^^'^'eKs  inftxrtion  may  also  play  an  im]K>rtanl  rrj|e. 

More    mrrly   It    com])licatcs   mea.sle^.  epidemic  parotitis,   varicella, 

^'«rit,||i^  typhoid   fever,  pneumonia,  and   meningitis.    The  literature  of 

Jhf  last    fp;^'  years   contains   nnmernus   reports   of  cases   complieatiiifj 

Jnfliicnza,  malaria  and  tonsillitis,      ("onsidertn^  tlie  great  prevalence  of 

'•ifluenna  during  the  last  fifteen  years  and  the  few  cases  of  nephritis 

'J^r>or1ed,  it  must  Ix*  lo(.»k(xl  u|>on  a.s  a  rare  complication.     Personally 

^  l>uve  otiHcrvcd  butoneciuse.     Ijjcal  and  systemic  pus  infections^  cry.sip- 

^^l^s.  dysentery,  jicute  rht^umalism,  imjX'ti^i,  and  pustular  erzcma  an- 

^^P^*<'Hsional  causes.     As  in  acute  [|e|jeneratiori,  leucomains  and  chemical 

HPl^i-soruH  may  also  proiluce  nephritis.     Infants  and  children  of  any  age 

^■^*^y  have  nephritis,  althouj^h  it  is  more  common   in  the  miiJdle  period 

^'  vhildlioml.     Boys,  from  their  more  cart:less  lives,  arc  more  frequently 

*ffc<:led. 
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Fatbolo^  and  Pathological  Anatomy. — 'Ilic  dt'turniitiaticjii  of  rM'jihritic* 
ius  a  complication  of  out'  of  the  infwtioiis  Ls  usually  th**  tlin'tl  rv^uU 
of  the  iittion  of  a  toxin,  elalxjmtctj  by  the  provokinj;  niicni-orpnnUni, 
during  tht-  prtKvss  uf  its  climitiation  by  tht*  kidru'v.  In  jmhiu-  of  ilie 
systemk"  iiifeclions,  paiti<'ularly  typhoid  nitd  M'plkTinin»  iit  wldrli  the 
organisms  aR'  in  the  circ-iilutin^  blood,  the  bacteria  thttiijielvirs  may  lie 
i\w  pftthogt'cn'c  factors. 

Tht'  kiihicy,s  an*  enlarged,  in  the  severe  cases  soniriinu-.H  to  twice 
tlir  natnral  sixc.     They  are  soft  and  cikMitatous.     Thr  ti-nM'  rapMilt-  is 
not  adherent.    The  .'jtiiootli  surface  of  thf  kidney  i-i  dark  n-ddLib-brown., 
or  It  may  Ix?  pute  or  mottled  and  streaked  witli  dihtted  vessi'k  (Kijf.  1^)^ 


♦f.*^^ 


./X 


^^  ^  w .  V 


Acnle  iwreni'liymiiUiiH  ni^fbHUt  :     A.  tUbMLi-s  h]]i>wUJB  i-lntnty   hwvUIiiik,    A>   coogMttd 
tHgblaii  lufl :    C.    tubules  urlUi  dvaiiuaiiuitud  cpiLhvilum;    //.  Uovrman'*  c»|»ul>  lafllUvtld  ' 
LfliUkqcytcH, 

On  section,  the  kidney  shows  a  i^woMen  and  cilcjnatoiifl  eortrx,  int 
spondin^r  in  color  tn  the  H^iipface.     The  noniuil  stnatioti'*  are  cdwcun^ 
Tlic  whole  pyramid  or  \i^  Ujiimlnry  im\y  is  tiark  aiitl  itni;pi*stwl. 

The  inHsimnia(4>ry  U'sii>ns  involve  nil  llie  .strnulun's  of  ilif  kiclr 
When  the  [)rocess  i.s  moHt  intense  in  tfie  tiilndcs  it  K  dcsi^iaUil  tuhum 
nephritis;  in  the  gloniernli,  fftonivruUtr  or  rjInmrritimtrphrHU;  iji  t- 
tnlerstitiat  tissue^  prodwtive  or  iui^-f-tiiimi  ncfiftrHi^. 

|)eUilic]d   n.'copiizes  an   acute    exudative    and   an    artite    prudtxt^ 
ncphr'dia 

Symptomatology. — The  onset   of  primary  nephritis   Is  often  shn::^ 
the   dl'^case    U-ginning   with    fever,    hea^lache,    vonntinj»t    ri'Stlt*.v-»-^ 
muscidar  Iwitcliinj^?.,  hikK  rart'ly.  convulsions.     Wldle  not  asuallT 
cftrly  Hyroptom,  dropsy  cMx-asionally  Brat  directs  llic  attention  of 
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Bir-ian  lo  (lie  kithie3's.  In  many  ca.sos  the  bogiiiiiing  Is  in.skliuus, 
litiiit  marked  rrnnl  symptoms,  ami  will  \)v  (iettftt'tl  only  by  tlie 
tetcian  ivlio  always  examines  the  urine  of  sick  eliildren.  The  tem]>er- 
tv  is  irregular  in  type  and  not,  as  .1  rule,  hijirh.  Fever  may  Im-  alwiPiit 
ing  the  first  few  days,  lu  infants,  however,  a  liigli  teni|>erature 
(ften  seen.  Diarrhea  has  l^een  noted  in  <\m\e  a  number  of  etLses. 
n  additinii  to  Ihc  nervous  symptoms  idK>ve  noted,  severe  ciuse.s  with 
piia  shnw  iluhu-ss  and  apathy,  sometime-'^  approaehintj  coma.  Holt 
les  that  anemia  wa.s  a  prominent  symptom  in  hiH  caaea,  and  in  aeveml 
[ftncea  suggested  the  diagnosis. 

Fio. 1S3 
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UriiuJT  wdlmeiit  ^  acute  neiiiiri  lit. ;  liyaUtie,  gnuiuiiu,  Aud  epJtbdLuI  cn&U. 


be  urine  may  not  \tQ  greatly  deerea^se^l  hi  amonnt,  particiilaTly  in 
jb|pnTUn;j(tf  the  fliseiLsi'.  [jiUr  it  is  nf(en  scant,  and  not  iiifnx|uent|y 
Prrasei].  This  symptom  ^-aries  greatly  in  flifferent  ea.ses  an*!  at 
m-nt  (ime,'ii  in  the  eouis*-  of  an  individual  ea.^e.  It  is  high  colored 
I  turbid,  t>f(en  nnl  or  smoky  from  the  prespnoe  of  Mood,  'llie  specific 
yity  b  high  with  .scanty  and  low  with  nljunihnil  urine.  Albumin  is 
bys  present  and  in  varying  amounts,  even  enough  to  cx>agulatc  solid 
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on  Ixiiling.   TlHf  amount  may  vary  greatly  from  day  to  day,  nrganllcss  of 
other  ajTiiptoms. 

Ca-sts — hyaline,  ^jranular,  rpithclial— arc  always  prPson!»  UHUonv 
togi'thrr  witli  t'pitlifliiil  cHI?*,  <lcl)rLs,]t*tik(K-ytcs,aiid  IiI<.h»I  crlU  (Fig.  HiS). 
In  some  cn-^^s  thirt'  may  Ix*  uiily  an  cKTiLsitnial  ^^-aniiUr  or  hvHliiK- 
cast,  and  in  others  many  of  all  varieties.  Dropsy  nmy  Ik*  sHj^ht  or 
marked.  In  one  of  my  ca.*«*s,  an  infant  whasc  hiatory  follows,  dro|»T 
wius  vt-ry  severe  durij>^  the  wliole  eouJ^e  of  the  dLsease. 

The  pulieiit  wan  a  ^irl.  Uf^'d  twenty-three  monllw.  Prior  to  the 
attaek  she  wa-s  u  well  ehild;  no  history  of  et>ld  or  any  infet-tion.  thi 
May  1st  on  awaking  from  her  afternoon  .slit^p  Iter  nurse  nolicTtl  n 
puffineas  of  the  faee.  Otherwise  she  was  appart^utly  well.  She  imlha^I 
a  resfk'.ss  nij^ht.  llie  next  day  she  wa.s  fnlftd,  with  no  ap[H-tite.  mul 
in  the  evening  she  vonii(e4l.  Aontlier  fntful  night.  She  iH»ni)iLaiiMti 
nnieli  of  thirst,  and  vointteil  u'rain  on  the  nioniin^  of  the  thinJ  dav. 
The  edema  was  eonfinetl  to  the  faee  Ix'low  the  eve.s. 

Hk'  ehild  waa  seen  by  tlie  attendinp  physieian  on  the  tivninf?  *4 
May  '^1.    The  pnfTy  faee  and  vnmilin^  led  to  an  tmniedinte  exaniinatkn 
of  the  nrirn-.     The  nur^e  thoufflit   it   soniewhal   iliniiiilshrd   fmm  the 
normal.     A  snnill  s|xx'hnen  was  (ditained  and  found  to  eontnin  44  \wt 
cent,  of  alhiiniin   by  Inilk  after  preeipitatiun,  and  j^rreat   riumlxis  d       J 
hyaline  ca^ts,     'Hie  child's  temperature  was  Ofl.2*  F. ;  putw*  120.    On       fl 
Die  followinj^  nmrniuf^  the  child  was  much  Ix-tter,  and  for  five  days  s|\<-       n 
did  not  a[)pcar  very  ilh     She  Wivs  hri^ht  and  playfnl.     A  slijfht  rti«-m» 
tlu-n  afipeari'd  fn  the  feet  and  leps,   which  steadily  in-crea-ML'ti.     Fhirit  -^^ 
this  time  the  teinjjenitiirc  did  not  rise  almve  1H>.2°  F.,  and  then' wasa  f^b»iT 
ainonnt  of  urine  excreted.     May  7th   analysis  showed  the  follnwii -h«^- 
sjMH'ifie  );ravi(y^  l.tl^S;  reaetinnj  a^'id ;  color,  nornnd;  alhninio.   14  jj^gprt 
cent,  by  hulk.     Seilinient:  numerous  hyaline  and  a  few  ^raivuhir  ea^^=^ii<t 
one  fatty  cast;  a  h^w  larji^  and  small  round  epithelia.  and  a  few  ^^^im 
and  n'4l  blmHl  celU. 

May  l*)th  atwenty-fonr-hourapt*cimen.showedlhefiillnwinK:  qunnf 
1(K)  e.c;  s[K>cilic  (gravity,  1.U44;  total  sidids,  U\.'2rt  jxni.:  color,  no 
cloudy;  albinniii,  O.OSo  per  cent,  by  wei;j]it;  urea,  A.A  jn-r  c-i-nl.    M 
sco[>e:  many  hyaline  anri   a  few  ^rraiuihir  caj*ts;  many  pus  cells 
small,  round  cpithetia»  some  showhig  fatty  dcgenerati<m. 

From  May   IDth  to  May   Iflth   there   was  a  sleiuly  increoiip  in 
edema.     Except  a  lower  specific  j;nivity,  the  urine  <lid  in»t  maliT 
eliaii^e  In  cimracler.    May  ISth,  syiuptoniis  wen' all  luen-a^^il  in  js-vr 
TernjKTiiluR',  102*^ to  103**  K.;  pulse,  lo*Jto  l(K).     (Jrcal  general  anaAvmrra 
and  ascites.     Althou|[;;h  the  nrinc  cxcnHion  was  niaintatmMl,  the  c-  >u'id 
steadily  grew  worse  and  died   May  20th,  rather  sudilenly,  of  eanK^iae 
failure. 

'llic  following  L*  a  case  in  point:     Child  was  bom  October  t  -^th. 
Apparently  healthy  female,  weighing  seven  pounds  two  onnees.    l^wi'nc 
passed  shortly  after   Inrth-     SnppPCAsion   on  thinl   day,  wilh  ev*»«n(r 
temperntnn^  of   103*"  F.     Specimen  of  urine  obtained  on  fifth  day  <rvo- 
tained    albumin    in  small    f|uantity,  uric   acid   crystals,  btotxt   c^iii, 
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and  hyalini-  and  frranular  casts.  TfiLs  was  tlie  onlv  analysis  made. 
l>urin(^  the  rrjiirst*  of  the  disease  urine  was  passed  only  oct-asionally 
a.td  in  very  small  quantity.  Fovi.t  of  a  rcniittent  type  eontiniied,  vary- 
ing from  90°  to  304'^  F,  The  child  wasflrowsy^cric-d  fcfbly  at  times,  and 
showeil  mnsfular  twitrhinj^.  No  dnipsy.  She  gradually  sank,  imd  died 
on  the  sixteenth  day.  Autopsy  revealed  an  aeule  nuphritis  of  the 
hemorrhagie  tj-pe  (Fig.  164). 


Fig.  IM 


^M  Acute  beDwrrhagLc  aopbxitlB  in  Lhe  newly  boitu 

The  affection  lasts  fmra  two  to  four  weeks.    In  infants  acute  primary 

nephritis  run^s  a  f^rave  course. 

iX'ath  oeenrs  fRini  acute  uremia  or  from  some  one  of  the  complications 
to  which  these  patients  are  subject.  K<lema  of  the  hings  or  glottis, 
effusi*»n  into  the  sen:ius  cavities,  perieartlit^i,  endocarditis,  pleurisy^ 
pneiinnMiiaj  aiul  metiingitLi  art'  most  freiiuently  noted. 

Tlie  ^ympifuns  of  nephrltbi  seciHwlary  to  one  of  the  acute  infections 
do  not  differ  maleriully  fri>m  thu.^e  of  the  primary  form.  When  it 
occurs  during  the  h<'ij?ht  of  the  febrile  process,  tlie  general  symptoms 
are  concealed  by  those  of  tlie  primary  dLsea^e,  and  with  neglect  nf  the 
rxaniination  of  the  iiriiie  it  may  e.sca|x'  recognition  until  suppression 
or  a  uremic  accident  riKlrly  n'miiids  the  physician  of  his  carelesj^neiJS. 
Coming  on  wiieti  convulevsccncc  has  Ix'guii,  it  is  more  readily  recognized. 
Tlien*  Is  a  ch<*ck  in  the  pnigress  of  recovery.  Fever  returns,  and  with 
it  vomiting,  hea*lache,  pn>stration,  anrl  a  scant,  smoky  urine.  The 
temptTatnre  rangc-s  from  UKI°  to  102°  F.,  rarely  in  .severe  cases  reaching 
U14°  or  K)i\^  F.  Dropsy  Is  usually  present.  Effusion  into  the  serous 
canities  Is  not  infrequent.     Anemia  Ls  marked. 

ITie  urine  is  diminished  in  quantity,  often  suppressed,  Tlie  specific 
gjavity  is  low  and  the  urea  diminis|\ed.  llie  color  is  dark  red  or  smoky 
50 
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fmm  thf  presence  of  erythrocytes  or  hemo^lolnn.  Albumin  Is  always 
present,  astmtly  in  large  nmniint.  Tlie  sediment  eoritains  casts  in  prrat 
numljcrs;  epithelial,  granular,  liyaline,  uml  blmnl  cxsls  ure  foiitid  liunn^ 
the  early  st&ge  uf  tlie  dt^ease.  Later  (lie  epithelial  and  bliNwl  viL<y 
disappear.  Renal  epithelium,  red  blood  cells,  and  leukocv'tca  art 
frequent. 

The  duration  of  a  secondary  nephritis  is  fruni  two  to  four  weeks. 
Approaoliing  eonvalescenee  is  marked  liy  u  dwliiie  in  the  conslitnlHmal 
symptoms  and  an  increase  m  the  excretion  of  urine,  with  a  tluninutRtu 
in  the  alhnmiu  and  the  numlxT  and  variety  of  the  casts.  Truces  ii( 
alhiimhi  and  a  few  hyaline  casts  may  |>erslst  in  the  urine  for  u  nurnU-r 
of  weeks.  In  children,  left  ventricle  hypertrophy  and  accentuation  o( 
the  aortic  second  sound  develop  early. 

Diagnoaifl. — The  diagnosis  of  acute  nephritis  rests  upon  the  finding 
of   urtnarx'  analysis.      Chcmiial  and    mierosi-opic  examination  of    the 
urine  should  Ix-  made  a  routine  nicasuri'  in  the  dlsea-ses  of  childn*n,  tt» 
it  w  in  the  diseases  of  atlult  life.    With  proper  examination  of  the  uritte* 
acute  nephritis  can  Ik*  confused  only  with  acute  de|^'ncnilion  of  tb^ 
kidneys. 

The  dlstii)guislii!ig  features  of  the  two  conditions  are: 

ACXTE  ttCnKHKK4TI03(. 

Always  Mconduy   Ui   ma  juritt*   inl^cUoQ 

iQtoxlcvtlou. 
L'rtQB  dlmlnljitiHl  but  ntLfftitly.  iir  tuA  •SaJI 
Bpeclfle  gnrlty  noruuil  nr  high. 
Viva  nonniil 
Albiitain  prewiu  In  tnuill  Amonnt.  UHBlly 

■.  Lmw. 
tiDljr  K  lew  byKtlne  cuts  prcamt ;  sn'xtl*'' 

mre :  ao  bloiMl  at  pna ;  unly  oeoaituttk]  i 

Prognosis. — Primury   ncute   nephritis   Is   a   serious   dlseiL^v     Infai 
and   young  ebildren   frerpiently   die.     Older  clnldrt.-n   Ics.s   frequeu' 
succumb.     Of  the  twenty-four  eases  in  infants  of  lloll.  sixtirn  dii 
Of  the  four  causes  .seen  by  me  <!uring  the  last  two  year^,  all  diei!. 
should  be  rememlxTcd,  however,  thai  on  account  ftf  the cinnmnn  ne^-^ 
of  urhiary  examination  in  infants  many  mild  eases  may  run  their  cim 
uurecogniKcil.     The  inflanmiatirju  is  usually  uf  (he  exudntive  iy|>c  mm 
recovery,  when  it  m-enrs^  is  eomplete. 

The  immetliate  4lang(T  to  life  in  secondary  acnic  nephritb  Is  not 
great  as  in  the  primarj'  form,  (leath    randy   resulting   frfim   the   rr- — 
<lisi-a.se   in   the   iwute   stai^\     As    Delaliejd    and   others   have    shoi^* 
secondary  iiephrUbt,  [mrtirnlarly  when  cnniplit  aling  scarlatina,  Unf— ^ 
of  the  prt>diictivi'  ty|»e,  anil  the  Ix'giiniiiig  of  the  chnniic  form  of  -        »^f 
tliaeasc.     A  guarded  prognosis  shout<l  bo  given  in  scarlatinal  neph 
even  when  a}>parent  recovery  has  taken  place,  and  the  child  should 
kept  nntU'r  medleal  observation  fur  several  months  or  years. 

Suppression  of  the  urines  st>vere  ncrvtnis  syniplf»ms,  persistent  ^-o: 
ing,  a  severe  ana.-iarca,  idfusion  into  llie  serou.'S  cavities  arc  unfa\-o 
phenomena.    The  amount  of  albinnhi  in  the  urine  has  no  prugni 


ACUTJI  NePiijiitis, 
Uajr  bfl  prlnuiry  or  eccoridaij, 

Uritie  (lliiiLiilahei.t,  F<Miiit,  m  nnppmned. 
Spct'li^cgnivltr  iiormaL.  UiiuaLlyidccreued. 
Urea  markctJIr  dccpeflHid. 
A  Ibumm  Ji^wayi  pr«««nt  In  Hmaldenblc  uaount. 

Cftitfl  of  all   TarteUes,  bloodt   pus,   abundant 
epltbelCal  ccllfl,  and  cp^thollAl  debris. 
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significance.  'Dip  amount  <if  iiniir  and  the  diarat-tfr  of  the  sedimeiit 
fiotter  guides. 
IVeatment. — Mufh  may  l>c  done  during  the  course  of  the  acute  infec- 
iion'-  di'<fa'*e>!  lo  prevent  tlie  4)nsi't  of  conifjlifatiii^  nephritis.  A  siQiple 
fluid  diet  con.sisting  largely  cif  milk,  with  ihe  avoidance  of  meat,  should 
be  kept  up  well  into  the  coiivii]t\seent  stage.  Bearing  in  miinl  theetio- 
f(^cal  relation  of  the  mitTo-organism.s  and  toxins  of  acutf  iufeotions  to 
nephritis^  measures  direeted  to  the  inainteuanee  of  aljundant  eliiiiina- 
liun  are  to  be  continued  throughout  the  course  of  these  diseascy.  Con- 
:>lipution  should  be  carefully  coniibate*:!.  Free  elimination  by  the 
kidneys  should  be  ensured  by  an  abundance  of  fluid,  often  best  ndmln- 
UtL'reti  iu  the  form  of  alkaline  earl>onatod  waters,  leinonaile  or  other 
mild,  agreeable  l>everap.'s.  The  daily  hath,  warm  or  cool,  is  a  grateful 
measure  for  tlie  stimnlatiun  of  metabolism  and  elimination.  Kverv 
effort  should  '\ye  made  lo  limit  serontiary  sti^ptoroectis  and  other  infce- 
titins.  'The  throat  and  nasopharynx  are  the  chief  portals  of  entry  of 
lliese  secondary  ijifections;  hence  the  importance  of  throat  and  naso- 
pfinryngeal  cleanliness.  The  daily  irrigation  of  the  nose  and  throat 
with  a  mild  alkaliue  and  antiM'[)tie  snhition  is  advisable  in  i-very  cjise 
uf  acute  infectious  disease,  however  mild;  in  scarlatina  and  diphtiieria 
it  is  essential. 

With  the  onset  of  an  acute  nephritis  the  child  should  be  given  aljso- 
lule  rtst  in  betl;  even  in  the  niildist  rases  this  should  be  done  and, 
except  when  convalescence  is  jimtracted,  the  patient  should  be  kept  at 
rest  until  the  albuminuria  ceases.  \Vhen  permitted  to  be  up,  the 
pntient  should  be  carefully  guunled  agaiii-st  excess,  and  the  effect  of 
exerci-se  upon  renal  excretifui  notrrl  by  repeated  urinary  analyses.  From 
tlio  onset  of  the  disease  the  tutal  qnai.tity  of  urine  eliminated  in 
crael)  twenty-four  hours  and  its  s[>ecihc  gravity  should  be  iioteil  aud 
ret\)rded. 

A  daily  warm  bath  Ptinuihites  diaphoresiii  and  diuresis,  and  is  to  be 
retvimmendeil. 

A  strict  regulation  of  the  diet  with  the  careful  adjnMnienI  of  the 
ptiiteid  content  of  the  fotnl  to  the  demanrls  of  nutrition  aud  to  the  func- 
tional activity  of  the  diseased  kidneys  and  the  avoidance  of  substances 
<Hffieiilt  to  excrete  is  essential. 

^Dii  Noonlen  ainl  Chittenden  have  shown  that  a  man  weighing  154 
Ppitads^TO  kilos}  will  maintain  his  nitii)gentius  efpiilibrinm  under  con- 
tiifitiiis  of  moilerate  jietiviiy  with  a  <iiel  containing  from  F^)  to  (iO  grams 
'^'  proteid.  From  this  it  may  l)e  t^timatcd  that  a  child  agt^l  four  years 
'i«y  maintniii  a  fair  nntriti<in  during  the  short  perioil  of  an  acute  ill- 
1e,^s  with  Uhh]  containing  2o  gnuas  of  proteid;  a  child  of  eight  years 
^'*th  ;iO grams;  and  achilil  of  twelve  vears  with  35  grams.  The  tfttal 
.^lorienfcd  of  theae  chijdrtni  under  such  circumstances  will  nrit  exceed 
'^^l  caltirics  at  four  vears;  12(H)  calories  at  eight  years;  and  1400 
^l<»ries  at  twelve  years. 

flie  kidney  excretes  with  rlifficuUy  urea,  crcatiniu,  phosphates  and 
'^er.    Proteid  food  yields  urea;   ereatinin  is  a   large  constituent  of 
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mvat  extract'*  an*!  l>rothj>;  phosphurk- ar;ul  Ucoiitaijicil  in  larp*  ainounti 
in  moat-s,  yulks  of  fgg^,  milk  ami  iimuy  vegctaMfs. 

Witli  tJu'se  data  it  is  not  difficult  to  construct  a  ilietary  suitalil^  tii 
an  acute  nephritis. 

Milk  has  long  beau  cotisidere*!  the  i<k'al  ftjot]  in  nephritis.  It  sJiouU! 
not  be  the  soIl'  food,  hut  ma}'  lx>  the  rhit.'f  prutpid-LontHinin^  nni<-li-  of 
diet.  Eat*b  100  c.c.  of  milk  cuntaiii  4  granis  of  prott-iil.  WKJ  r.c. 
(20  oz.)  will  supply  the  pn>teid  luvd  of  a  child  of  four  ycftr;>;  T.V)  r.r. 
(25  oz.)  of  a  child  of  eight  years;  and  IJtRI  c.c.  (30  oz,)  of  a  child  of 
twelve  years.  Tlie  caloric  yield,  however,  of  these  quanlitieji  of  uiilV 
is  not  sulfit'ienl.  Each  100  cc.  uf  milk  supply  approximutcx  hut 
70  calorics,  making  the  total  yield  of  the  ([Uantity  of  milk  whirh 
contains  tlie  nwessary  proteid,  about  one-half  of  that  ni*eei.sary  for 
nutrition. 

The  defieieni-y  of  calorics  may  lie  ma*le  up  hy  tlic  use  of  fooils  rirl» 
in  earlKihytlrates  and  fat  and  containing  a  small  [wr  cent,  of  protctd« 
such  as  crciini,  hiitter,  su^arand  the  cereal  ]>n>duct.s.     Tlieae  fo«xis  iiiai 
su])plement   the  milk   in  the  dietary.      For  example,  10  oz.  milk,  4  oz 
cream,  1  oz.  butter,  '2  tr/,.  of  hrca<l  ami  1  ox.  of  sugar  ciMitain  Approii 
mately  the  25  grams  of  proteiil,  and  will  yield  appn^ximutely  the  I 
calories  necessary  tor  the   dally  nutrition  of  a  child   a^'d  four  y 
During  the  early  stiij^r  of  the  disease  inilk,  ililiUed  cream  atitl  ihett- 
gniels  should  constitute  the  diet — later  the  rsolids  may  l>e  athleri.     Uetu 
to  a  usual  meat  containing  diet  should  not  be  mmJe  until  conval^-Tifi-iM.^; 
is   well   along.     Additional  articles  of   fooil  should  be  given  careful 
ami  the  effect  on  renal  excretion  notetl.    An  increase  or  a  return  of  t 
albuminuria  will  caution  still  further  delay. 

A  bri.Kk  calomel  purge  should  lK*gin  the  Lri'atmeut  of  m-pbrili'*,  a 
subsequently  throughout   the  disease  a    thon>ngh    eviU'iiatum    of    C. 
bowels  should  Ix*  ensured  daily  by  tlic  administration,  if  utt'cssarT, 
an  efficient  laxative.     Cliildren  usually  take,  without  trouble,  ntratr- 
magnesia,  compound  licorice  or  jalap  powder,  and  sometimes  the  >^-  ujL  i 
pbated  mineral  waters. 

With  this  hygienic  ami  dietetic  treatment  guarding  (he  Inflamed  kidK^nrr 
from  irritation  and  excessive  work,  acute  nephritis  usually  teraiiniLle:'^^-^  in 
recovery, 

in  severe  coses  suppression  of  the  urine  with  its  seqiieU,  •Iropeor  a 
uremia,  will  demand  active  treatment.     In  ihc  early  stage  thr  liirlik. 
arc   engorged    with   blood  and  their   function   is   arretted.     They 
practically  imjwrvlous  to  water. 

To    relieve   engorgement  and    aid   in    the   restoration   of  seerrti 
counterim'tation  may  be  made  over  t!te  kidney  with  drj'  cups,  and 
followed  by  the  applicatimi  of  a  hot  compress  or  poidlici*. 

When  engorged  the  kidneys  eliminate  water  with  difficulty, 
quently  the  fluid   should  be  restricted  to  the  amount  absolutely  n< 
sary  to  maintain  nutrition  and  should  not  exceed  from  lOOOr.c.  to) 
c.c-,  depending  upon  the  age  of  the  child.      Most  of  this  will  begw- 
in  the  milk  and  cream  of  the  food. 
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The  bowels  and  skin  should  be  called  upon  to  relieve  *he  kidneys  of 
tlipwurk  of  elimination.  Free  catharsis  is  always  indicated;  diaphoresis 
chicflv  when  dropsy  is  present.  The  ykin  can  only  eliminate  water; 
Ibe  pxcrelory  solids  must  be  eliminate*!  by  the  bowels.  The  hot  pack 
i*;  the  most  reliable  diaphoretic.     In  an  emergency  pilocarpin  may  be 

Hectal  irrigation  with   normal    saline  solution   at  a  temperature  of 

ItKJ*  to  108°  F-,  with  a  double  tube,  is  efficient  in  relieving  engprgement 

ioid  restoring  secretion. 

For  nremif  .symptoms  with  high  pulse  tension,  nitroglycerin  O.OOOi^I 

;*  to  U.00(W2  )jm.  (^Jnj  *"  TTff  ^■'•J  *'^'*'fy  hour   for  four  or  five  closes 

useful.     Chloral,  by  rectum   0.005  gm.  1(j   (1.13  pni.  (I  to  2  f^r.)  for 

each  year  and  rejieatwl  in   from  two  to  three  hours,  should   l>e  ^iven 

when  nervuiLs  symptoms  arc  [(n'scnt.     Forconvulyions,  chloral,  a.*?  above, 

or    morpliine  liypKlermically    may    l>e    given.      Chlontform    carefully 

atlminlstcrefl  basti.-ns  rf!a\ati*>n  and  i^ves  the  mure  slowly  acting  .snla- 

tivrs  time  to  protlnce  their  cJftrts.     lu  grave  caMc:;  the  alkstractimi   nf 

from  ^K)  c.c.  to  150  e.c.  (S  to  Soz.)  of  liloml,  with  the  introduction  of 

normal  saline  solution  by  h^n^oflermoclysis  or  enteroclysis,  may  .saire 

Ufe- 

The  onset  of  anemia  Ls  rajjid,  and  early  in  convalescence  demands 
iron.  Recover}'  in  severe  cjLses  is  slow  and  rc<]uires  t}ie  most  caivful 
gjiiidanec.  Conthiuation  of  the  dieting  and  tlie  hygienic  precautions 
alxivp  hud  out  may  l>e  necessar}'  for  se\eral  weeks  or  more.  AVhenever 
possible,  the  Winter  in  a  ilry,  warm  climate  Is  a<hisable  for  two  or  three 
y*"afs.  "Hie  ]>os.-iibiltty  of  the  insidious  development  of  a  chronic  nephritis 
sh<fuld  never  Vn.'  forgotten. 


CHRONIC  NEPHRITIS. 


^V         iVo  forms  of  chronic  ncpliritis  have  received  general  recognition: 
'-_  Ctironic  Parenchymatous  or  Diffuse  Nephritis.      2.  Climnic  Inter- 
^s«itia|  Nephritis. 

^B      In  both  t^f  these  forms  of  nephritis  there  are  changes  in  the  epithelium, 

■^•^    plnnieruli,  and  the  stroma.     The  prctlomit^ance  of  the  changes  in 

"Y?*"  ^>t'  the  other  of  these  elements  of  the  kidney  does  not  influence  the 

*"ical  s^-mptoms.     Delafield  holds  that  the  es.sential  difference  in  the 

**^HMjU)gica|  processes,  the  difference  that  (leterrnines  the  clinical  course 

*u    *''^  disease^  is  the  presence  or  the  absence  of  exudation,     "In  all 

pr-ji^  kidneys  two  changes  are  constant — productive  iiiHammatinn  of 

'-miy    glomeruli  and  .stroma  and  <lesquamation  of  the  renal  epithelium. 

'•<-'  only  real  difference  lietween  the  kidneys  b  whether,  Ijesides  the 

^^^^^^wth  of  new  tissue  and  desquamation  of  the  renal  epithelium,  there 

^^^?^*^r  ia  not  an  exudation  of  serum  fruin  the  bloo4hesseb  of  the  kidneys," 

^■J^  that  Delafield  termn  the  two  patholngieal  varieties  of  chronic  nephritis 

^K      ^hronic  productive  nephrith  with  erudalion  "  an<l  '*  chrotiic  prttdtictive 

^^Z^hitis  w'dkout  exudation.'' 
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Chrome  Parenchymatous  Nephritis,   Etiology,— Tlus  ruTmoffiS 

m-fjlirills  is  tin-  oin-  rnoiT  frrt[UL'iillv  ubsorwil  in  t'ltiKllKXMl.  Com[i& 
with  adult  liff,  it  is  ran.'  in  olitldliood.  It  i-^  mast  fix^quentlv  st^-n  al 
tho  age  of  five  years,  while  jti  f-arly  rJiiUilujad  and  in  infancy  it  U  v 
rare.  .\i;  a  nile,  it  occurs  in  c*|iildrt*ii  ;i.s  a  Ncquel  i<>  aiutr  nrplirilii 
the  4ii'odiicti%'e  ty[X',  occurrijijj  as  a  coinj>liratii»n  of  seurlatiiia.  T 
histon'  of  thf-Sf  r;LS(.\s  often  nImjws  a  .sei|uence  of  ,-aivi'rul  of  ihf  ic 
Iiifectiuns  weiirrinf;  diiriiif;  llic  two  or  tiirtv  years  preeivlieig  the  on 
of  the  Mc^ph'i'itis.  S\^jhilis,  tuU'reiiilosis,  ehronie  entl*M'anlitU  or  ehM 
siip|jiiratinii,s  are  or-fasional  eliolopcnl  antece<U'iits.  Riirrly  a  eiw< 
met  thai  is  chronic  fnini  the  ousel  and  can  1h^  iraeed  to  iio  a4Je<]U 
cause. 

Fig,  165 


ChrmlcdilTiisc  patftichy-HutoiiR  nephrltlK:    A.  ytiun^  ixiiinvdliTc  UaUe:   B,  dflfttal  tubal* <| 
Uatlened  eptlbelium:  C,  tubule  wah  puikiiUr  tlcBqiuuiiftled  FiAthcllum.         M 


Pftthology. — TIk'  fjross  am!  microscopic  patholopcal  analonty 
tlie  kiihiev  in  the  eliirmic  nephritis  of  rhildhiKHl  Is  the  ^amc  jts  swn 
tlie  adult.  'Hie  lartjc  white  kidney  is  most  frefpimlly  sctTi  and  H 
sonietiines  enonntni.siy  enlarj^t-th  Ashl>y  aii(J  VVriifht  riir  a  ovfl 
girl  of  twelve  vears.  in  whom  tlie  two  kidtieys  to^*ther  wei^lnil  Iutti: 
two  acui  ihree-fjnarter  ounces,  and  the  left  kidney  tnea^siip^'d  six  imr" 
in  len^h.  In  cases  in  which  the  fatal  termination  is  Inn^  itelnyrd 
small  while  kidney  soraetimes  is  st^en  (Fig.  If^i). 

Symptomatology. — An  acute  nepliritis  may  [lass  on  to  the*  clir^ 
fnrti*  without  an  ititeriubision  in  the  symptoms,  or,  after  an  iiit^l 
during  whicli  the  patient  apj>ears  in  gfHtd  hr-aUh,  in^rsistenl  rf 
symptoms  develop.     In  a  certain  niunlx^r  of  cases  two  or  iiiow  attxu 
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of  (rJiat  appears  to  he  acute  uoplintis  pretrtle  tlio  fixation  of  the  chrDtiic 
liivast'.  In  siicU  ca.ses  ii  \s  (jmUnUle  that  a  nulil  piNKliictivi*  inHam- 
nidtioti  without  t<xui]ution  is  cuntiiujuus,  and  tliat  tlit'  HO-calU't]  acute 
allaclts  an*  exafiTbatioii-s  hi  the  sj'mj>toni^  that  iimirk  extcnskm-s  or 
nwwals  of  the  exinlative  process,  Ot'ciLsiojuilly  \\n  l^isfory  of  an  acute 
iH'plirilis  can  Iw  uhtuintMl. 

i)rupsy   is   a  charactfrLstic'   symptom   of   clirunic   paivrtchymatous 

TiephrirLs.     It  [nay  a]>jM-)ir  as  a  localiKt'd  or  a  giMU-ral  rtlmia  nr  as  an 

C'triisjon    into  one  of  the  sei-oiis  cuvitit'S.     Anemia  is  Ill]«^tln■^  nrarkeil 

symptom  ami  with  the  dropsy  give  tlie  oliaKicteri.stie  jJiiffy,  pa.sty  skin 

of  ciironic  Bripiit's  disease. 

digestive  disturUattoes  an*'  prominent — anort^xia,  iiidi^'stion,  aiid 
attacks  of  vtpmitirp  or  diarrhea.  Ih-atlar-he*  insomnia,  dyspnea,  and 
other  uremie  plietiomena  appeiir  from  time  to  time.  Persistent  tlebihty 
with  anemia  are  sometime^'?  the  only  symptoms  to  tlirtn-t  the  attejitiun 
to  the  kichn'ys.  Cardia<'  liy]>ortrophy  is  [ireseiit  in  all  ejise.s  (hat  liuve 
continued  for  any  length  of  time.  In  ehihlren,  retinal  ehan^s  are  not 
ooiumon. 

Tlie  urine  Is  oftt-n  normal  in  amount,  often  diminished,  sometimes 
iric'trased.  Tine  speeifie  gravity  Is  nsually  low  and  the  urea  excn^tion 
<lin>iiiLshed,  Alhnidin  la  always  present,  iiMially  in  moderate  or  iurgi^ 
arnount,  often  0.-5  jht  eent.  or  luon*  hy  weifjht.  Dnrinjjthe  intervals 
t>c»twpen  exaeerbutions  thi'  qiianlity,  ^peeiHe  gravity,  aiul  urinary  .solids 
mav  l)C  h»it  slightly  or  not  at  all  below  the  normal;  at  tht'se  times 
only  a  traee  of  albumin  may  U'  pre.seiil, 

'IV  urine  is  often  eloudy  mid  rontains  an  abundant  sediment.  ^^Ttie 
rxiw-rtisoope  shows  many  epithetial  eelLs  and  mueli  4'pitlnlial  debris  with 
livaline,  granular,  and  epitjielial  enstH.  Fiitty  eu,st.s,  fatty  retiuj  c-ells, 
anti  fat  globules  are  often  abuntiaiit.  l31<K)d  and  pus  may  Ih.'  found, 
ihc  tilood  particularly  during  the  exaoerl>ations.    At  the.se  times  analysis 

Ii*nows  a  urine  similar  to  that  found  in  acute  nepiiritis. 
I  Jlje  course  of  thi'  dusease  Is  very  irregular  and  it  h  innrketl  by  repeated 
F^^isaions  und  exaeerhatiouH.  It  nsniiUy  covers  a  periiHl  of  si-veral 
T*^«rs.  Some  patients  have  the  diseu.se  during  all  of  eliil<th'w)d  jumI 
**">l<"9C^iic<'  and  succumb  hi  early  adult  life.  Kxhaaslion,  acute  uremia, 
f^'^'^'Umonia,  and  other  complicating  inflammations  are  the  immediate 
^'a.ixst^  of  death. 

^^agnoaia- — With  tlip  realisy^tion  of  the  neces-sity  for  the  examinatiou 

.     Hie  urine  of  every  sick  child,  chronic  nephritLs  will  not  eseajx'  detee- 

***1.     Chronic  di^^s■tive  tlLstiirbunees,  a  |X't>iistont  debility,  aneniia,  and 

^^jxs-j'  should  always  direct  attention  to  the  kidneys,     'l^hc  j>reKcttcc 

I      _  ^  HlbumUi  ami  ca.sts  with  ricfcctive  elimination  will  rtneal  the  nature 

■**    the  trouble. 

^»       ^TDgnoflig. — The    prognosis    of    chronic    parenchymatous    nephriti.'i, 

■"^Ue  not  so  ^ave  in  children  as  in  athdts,  Is  decidedly  unfavorable. 

***t,»-f  continuing  for  .-^f^vera.!    month??   some   cases   U]>]mrentlv   n^ovcr. 

^   *5*  s»a*h  ea.ses  the  patliologieul  j)r4>ee.s.s  Ls  arrested,  leaving  healtiiv  kidney 
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quiesrence  relapse,  and  die  from  renal  insufficiency.     The  niftjority     ^ 
the  ca.se.s  progress  witli  reniirisions  iinil  exai-ej-l)alion.s  to  a  fata!  Icrm^ss*" 
turn.      An  atiiuiilmit  urine  of  persistently  low  specific  gravily  i.h  iuil  fcgftr 
tive  of  a  Ur^e  connfctive-tissue  growth  in  the  cortex,  or  wuxy  iif|^3Wp^ 
erution  of  the  glomerular  vessels  anil  is  of  unfavoralile  ^i^tfi<*anre.  ■ 

Treatment. — Tiiktm  early,   l>t?fore  extensive  proiluctive  utnl  tlfi5i^*rt4- 

erotivr  cliJinfjes  have  ttikcii  jilaee  in  the  kiilney,  much   luiiy  Ik*  liuin- •  bv 

nirili<-:il  treutment  to  tiid  the  urrest  of  the  di.'H.ni.-^c,    The  >i:iii»-  pniii'i^^,!.-. 

of  treatment  are  appSicithle  to  chihlivn  a.s  to  miillK   Hygiriiic  mtu^i ir^-y 

should  occupy  the  Hrst  place,  llepeated  expcuiires,  digestive  dl^lt^^arf^ 
anees  anil  ilisonlers  of  metalK^ILsm,  with  their  rirroinpiLTiyin^  en|j^^^V)EV* 
ments  rtf  the  kidney,  should  lie  carefully  iivoiih'd.  Woollen  uo^HaieN 
garments  will  protect  from  siirftK'e  ehillioK,  an  exposure  to  ^^ir-idtl 
and  wet  is  In  be  avoided.  If  it  is  [Xissihle,  un  early  remova^B  t4 
the  patient  to  a  dry,  warm  climate  Hhcnild  Ik-  (ulvLsefl.  Hec_  iiral 
to  a  Northern  elimate  shonhl  not  l)e  ultemptcil  for  Iwu  or  it  ^reel 
years.  An  ont-4tf-d(Mjr  life  with  exerei.se,  Iml  never  lo  eKhau-stior*^  ,  is  ' 
inifMjrtant, 

l>uring  exaccrhations  and  whenever  there  are  evidences  of  ii^^?ii*l 
insufficiency  rest  in  Ix'd  should  be  cnjoiueth  The  diet  should  Ije  lib^^-rJr 
hut  simple  and  easily  digested,  and  rarefiilly  aljuiited  to  the  total  d^^ilf 
amount  of  protci<ls,  r-firlufhydrates,  an  I  fats  to  the  necils  of  uutrifl^tiun 
anil  the  rapacity  of  di^'Mion.  Ve^tahie  and  milk  pniteiiN  are  tfc> 
lea-st  irritating  to  the  kidneys,  and  a  milk  and  cereal  diet  is  an  ic^3W 
one  in  chrorue  nephritis.  The  milk  may  be  given  dilntetl  witli  »*■ 
alkaline  ininemi  water  like  V'icliy,  or  with  the  cereal  prnels.  I *t^l!"*' 
succulent  vegetables  and  e(H>ked  fniit  mav  he  given  in  moilrrnt^^*"*'* 
Raw  fruit  is  Ix'tter  avoided;  it  Is  slow  of  di^-stion,  eonfuiiis  liwl  l^~  ^"'** 
nutriment,  and  favors  the  produetion  of  aeid  indi^stioii  K^g^s,  ^^•i*'t'» 
uimI  fowl  may  be  given  sparingly.  Red  meats  sliould  U-  ^ven  i^^^ith 
jrreat  eaution  or  not  at  all.  When  it  is  diffienit  to  ^ve  sulheirnt  pro  **"^ 
in  the  milk  and  x'egt^ables  to  repair  (issue  waste,  scraped  meal,  li^^"»"* 

juice,  and  li^ht  broths  may  Ix*  used  with  advanta^i.'.    The  stiiek  sot ^J*' 

lieef-tea,  and  iK^f-extract  are  to  Iw  avoided.     An  amount  <»f  fluid  s^^^ffi"  — 
cieiit  to  ensure  free  etimination  should  l>e  insisted  ujKin.  _     I 

The  condition  of  the  stomach  and  bowels  should  Ik*  ciirrfidly  waU-^^Bvfi-  " 
A  daily  free  movement  of  the  Uiwels  is  essenlial,  as  u  day  or  tw— — '"'    , 
intestinal  intoxication  may  precipitate  an  attack  of  uniniu  or  an  exa — 
hatif>n  of  the  exudative  pnx'css.     Irrigation  of  the  mloii  at  thr«e  ti 

is  of  ^reat  value.     Cutaneous  eliminati^fu  should  be  favored  by  a  <l 

warm  bath. 

The  debility  and  anemia  demand  the  more  or  less  proU>njB;ctl  aa^^ 
tnniea.  Iron  in  small  doses,  and  rpunine  and  stryelinine  are  of  vi^V 
IjBr^*  dosi's  (if  iron  do  harm  by  deranpn^  tla*  di^'stituu 

Smgic&l  Treatment. — Dr.  (»eorpe   M.   I'^kdwdils,  c»f  New  Vork,  i^| 
iKiHCil  in   ISlUt  to  trral  chronic  nephritis   by  renal  ili^-apsnlatkm. 
the  reports  of  Dr.  ^]I^lcllohls  and  (jthers  show  what  seem  to  hi'  ifiu^- 
ubic  results  fnmi  this  o|H'rn(ion. 
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In  May,  1902,  Dr.  A.  Caill^,  of  New  York,  reported  in  full  to  the 

American  PeiUutric  Society  ft  successful  case  in  a  girl  aged  five  years. 

'VIk'  chilli  had  been  under  medical  observation  for  three  years^  ami]  at 

liie  time  of  the  operation,  Fehniary   15,   \{MY2,  pre.sente<!   Uk'  clinical 

chftraoterlstics    ami    urinary    findings    of   advance<l    parencIiyn»nttMiR 

na'phLriti^.     The  ca.sp  wsls  carefnlly  stmlied  by  Dr,  C'aille,  lioth  liefnre 

uimJ  after  the  o|>eration.     At  tlie  time  of  hi?^  first  n-jMirl,  thn-e  niuntlis 

lifter  the  (►pTuliuiii  the  child  wivs  steiidily  itnpntving,  althcnigh  she  was 

still  anc^mic,  and  the  nrine  showed  alhniiiin  and  casts.    At  the  meeting; 

of  the  American  Pediatric  Society  in  June.   UMI-4.  Dr.  Cailli?  reporti^l 

tlie  recovery  et>niptete.     Dr.  T.  ^I.  Rotch  reptjrted  to  the  same  Society 

u  c-ase  of  advanceil  nephritis  with  operation,      'J'he  chiM.  a  \ti>y  aged 

ten    vt*ar*,  showetl  ti  temporary  improvement,  bnt  died   iiineti'en  days 

»fUT  the  o[>eratio[i,  with  symptoniy  of  pulnionjiry  edema  and  <  ardiac 

c-xluiiistion.      IV.  TyRon  (Practicf  of  Medicine]  reporls  ime  cilsc  in  a  girl 

fi^^d  leii  years.     The  child  had  a  very  severe  elinmie  ditfiise  nepliritiH 

that  had  lastcil  over  fmir  years.    At  tin-  time  of  o|H'ratioii  she  was  very 

'wc'ak  and  ha<l  general  aiULsan'a  and  ascites.     At  (he  first  ojM>ration  one 

Ividney  wari  dceorlicated.     Dr.  '^lVs(>n  isay,s  that  the  r*\snlt  of  this  *' niav 

lie  Inily  calleil  nusrvelhms."      A  month  after  theo])eration  the  eliild  was 

i&pparently  well,  although  allnimiii  and  casts  were  still  abundant  in  the 

urine.     Following  operation  fm   the  second   kidney  the  child   maile  a 

fimmpt  reeovci^',  and  at  the  time  of  the  report  she  wa,s  apparently 

wll. 

Such  results  are  remarkable  and  make  surgical  interference  in  chronic 

parpiichvmatous  nej)hriiiH  that  l]a,s  resisted!  metiicinal  treatment  more 

tlmn  justiKahle.     In  eommeuting  on  hlsca.se,  Dr,  ('aide >tates:    ^*From 

tliii  and  other  ea.ses  which  have  come  under  my  i)kscrvutiim,  I  should 

Jjf  willing  to  a^lvlse  iasj>eelinn  of  the  kidneys  through   hinilmr   inci- 

i"n   in   ctusi-s    in    which    an   acute   nephritis,   not  secondary  to  heart 

«'.stcias,  rhn-s   not  clear   up   in  a  reasonable  time,  say  six  niontlks,  and 

^•oiild,  furtherniore,  advise  decapsuhition  of  one  or  lK»th  kidiiey.s  .shcKild 

llw-y  upp*.'ar  swollen  and  enlarged,  with    the   hope  of  prei'enting  the 

■■tt^'xite  nephritis  from  liecorning  chninie." 
I      Chrome  Interstitial  Nephritis.— Chronic  interstitial  nephritis  Is  a 
^'*^ry  rare  dlsea.sc  in  t^arly  life.     Only  a  few  cases  an*  found  reported  in 
Ih*-  liu'rature  of  ilLseaies  of  children.     Gull  an^l  Sutton  rccurdcd  the 
H|Cit-s;t  case  in  1K72.     A<<hby  an<l  ^^  right  met  with  two  causes  which  came 
^»iri<ler  ol!>ser\'ationonly  afewdays  iH'fore  death.     Dickeirion  was  able  to 
^BifnllMct  five  cases  oc<'iuTing  under  the  age  of  twelve  years.    <  )ther  ciLs<'s 
'        ^Tf  mentioned  by  Barlow,  (iiMJilhardl.  and  Uartels.    Tyson  has  never 
.        riift  vH-ith  a  ease  in  a  child.    Guthrie  (Ixmdon  Lattcef.  1SM7)  rejxjrtcd  seven 
^K4'a.S4-s  in  which  the  diagnosis  was  conflnned  by  autopsy.    Sawyer,  in  a 
^B  *^t^ent  article,  rcpijrts  a  study  of  twenty-four  eases. 
^H       The  recf»gnition  of  the  possibility  of  contracted  kidney  in  early  life, 
^^  ?^^  ^^^  more  freipient  investigation  of  the  urine  of  children  suffering 
•f<>iii  obscure  chronic  disease  may  bring  to  light  a  greater  fn^quency  of 
*^hri>nj(i  interrititial  nephritis  than  is  now  susp*x'tp<I  (Fig.  160). 
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SyTn|»(onii5  to  fix  (lie  atttMitiun.    ritulirif-  fount]  tlu-sc  patients  unrJcrsijieil 
'•'•nil  waAtt'd.     The  \v:istiiig  is  oi  Inii^  staudlaj^  and  usiirJly  is  attriltuti'J 
Ut    othtT   causes.     With  tlu-  wiLsting   hi  a   dry,    coarse,   ami    indastk' 
skin. 

KiLstacc  .Smitli  states  that  the  giims  and  conjunctivfe  are  markeilly  pale^ 
>vhik*  a  thi.sky  flush  of  th<'  fm-v  from  p^ncral  capilUiry  cnn^'stit.iti  musks 
flu'  aiieniiii.  The  pignietitalirni  vurics  from  a  uiviv  shUowiu'-sh  to  a 
ni^rkci.1  brtMixinpf  of  tlie  skiti,  4li-strtl)nted  ^-iierttlly  nr  in  patches.  l>r(n>.sy 
isi  usually  iiljsent.  Exi^eptloiially  i*  Ls  pri'sent  for  a  short  time  l>efore 
ticatli.  During  puriwis  of  ititereurrent  renal  etnigestion  or  exudative 
iiiHanimiation,  marked  hy  seanty,  allmiiiinoiis  and  UUmhIv  urine,  It  tnav 
I  \y£-  iransiendy  pft^sent.     Chronio  itidi^'sli<ni.  with  oe<*asioiial  atlaeks  of 

^ft  v<^i»iitnijj  and  diarrhea,  or  constipation  and  a1>r]nmiiiaLf>aiii  are  eoiiiintm. 
^H  ^xeessive  thirst  Is  frequent.  Headaelie,  \'erti^»,  ^lyspivfa,  and  ron- 
^H  v^il'iions  arc  t!ie  most  common  nervous  .symptoms.  Visual  disturhanees, 
^H  such  iia  aniaiirosis  nr  dipUipia,  and  eeiv^hra!  heniorrhajre,  lia\*e  l)een 
^H  fi€L)!tiL  These  children  an-  sensitive  to  exposure,  :mh1  lironehitis  and 
^M  I  ►nmi-hopneiimonia  are  fMM|iii*nt  e(»mp]ii-ati*!iis.  Edt-mn  of  the  lungs 
^m  siiiil  asthma  may  oeenr.  (^irdiovasetilar  hyprrtrophy  with  hi^di  arterial 
^H  tt-nsion  Lsiusually  present.  With  advaneed  cardiac  ant]  vasriilar  tdianges 
^H     F**^'^'ordail  pain  and  distress  are  common. 

^V  The  nrine  in  interstitial  nephritis  is  inerea.sed  in  quantity,  pale,  and 

P^    «>f  low  spi'fifie  ^avity.    Sawyer  hjvs  imted  that  in  some  instances  there 
I        ^"as  a  history  of  polyuria  fn>in  hinh.    Allmniiii  i.i  usually  present,  hut 
»rk  siTiall  quantity,  often  only  a  trace.    A.^  in  the  adult,  it  may  lie  aUscnt 
^^^T    long  periods,  or  it  may  eonie   arwl  pi.     Aente  exaeerhations  are 
,       '^•'^■'ay.s  markeil  hy  an  increased  allmminuria. 

^^^_^     l^he  sediment  is  li^ht  and  contains  Iiyaline  ca-sts  in  f^niall  mimlters. 

^■^    sn>fut  sean-h  of  the  eentrifii^diKt'il  urine  Ls  often  necessary  tit  demo n- 

^*'*s*.te  Ihem.    Occasionally  grannhtr casts  are  found,  and  during  pfTio<ls 

**     increased  renal  engorgement  hUiod,  pu.s  cells,  and  epithelial  debris 

**>-lV  lie  [)reserit. 

^       diagnosis. — From  the  above  it  is  plain  that  chronic  interstitial  nephritis 

*^*^iul(]  U*  sn^ptx'ted  in  every  ca,se  of  chronic  intestinal  ileran^-ment 

**-*^«l  grave  and  persistent  interference  with  nutrition  in  childiiood.     A 

*-*^il\'iiria  shoulrl  always  lie  carefully  investigated.     The  presence  of  the 

*    *^**3vt'-noted  symptoms,  together  with  a  pf>lyuria,  renal    insufficiency^ 

l-***r-sislent,  niiUI,eontinuons  or  intermittent  albnrninnriai  ami  theprescncf^ 

*J    liyalinc  or  jjranular  casis  would  detennine  the  diaj,mosLs.    In  children, 

^*t.linuf;h  not  so  frequently  as  in  adults,  oeoa,sional  hyaline  easts  are 

^^*^»iiid  in  conilitions  itf  renid  initatiiin,  such  i\s  are  seen  in  lithemia  and 

^f^^xjcT  disturbances  of   metalx>lism.      In   these  contlitions   there   Is   the 

^■■^Nt^ncc  uf  polyuria,  ami  the  urine  is  of  normal  or  hi^h  specific  j^ravity 

^''•^l  color.    Onl}'  hy  re(X'ate<l  urinary  analyses  and  prolonged  elini<'al 

*^Vtdy  can  a  certain  diagnosis  Ite  miule. 

Itognosis. — The  ctnirse  nf  chronic  Interstitial  nephritis  is  long  and  its 
****^llin:lt^lm  uniformly  uiifav()ra.hle.  Sawyer  Is  uf  the  opinion  that  (lie 
^■isscase  may  begin  in  ehildhoo«l,  ,t]j|>sequently  undergo  arrest,  and  in 
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ntiult  life,  under  favorablf  fomlilions,  start  up  afR\sh  ami  continup  t*^ 
wvll'known  [irti^e.ssire  i'oiirsi.'. 

Tteatment. — Thi;'  (R'fitnuMit  of  the  clLst'as<:  is  prinfipally  ilie-tflir  m — ^^ 
hyi^ifnic.    The  ilict  siumlii  Ix-  milk,  i>iit  not  ii  grt^wt  sintoiml  at  a  tinic^ 
tin*  (li^^stivf  stn^nj^tli  tuny  Ih'  iTiipain-i)  ami  tliL'  «'anJifivas<'iiiar  s\\wm^ 
toliis  inrrcfist'*!   hy  ini  ovcraUuiHfunt  ln]iiKl  diet.     Water  Is  mtiltnl 
(hr  systt'in,  iiml  it  sImhiI*!  Im-  taken  Ix'tweeii  iiienlH.    ( t'PeaLs,  fiMjkit!  fr^  " 
and  ^ret-n  veKftaUlfs  may  Iw'  add<'d  1i>  (he  diel  if  tin"  ilip'^^tinn  h  r 
inipuired.    'riirw  r]nldn*n  ri'tiiiin"  fat  and  slioiild  U*  ^iveu  linlU-r  »  jb 
fat  lirtt'on,    'I'he  skin  must  Ir*  kopl  phtti*t*tt*d  liy  WTjtillen  tinder^riuei^r  - 
It  is  Ue-st  to  l)aT]K'  tlu'  diildreii  with  ti-pirl  watrr  mther  (hau  ti»  uIUt»-    -sun 
siMMiKiup  with  cold  wiitiT.     Snii-sfiirie  lUid  ii  warm  ellniale  will  a*ld 
thf  comfort  anil  stn^i^th  of  these  caseH,  wfiilr  rolcl  wind.s  and  chimpiH 
will  iH'hiler  tlioin  liahle  u*  intt'Tciirrent  affectioiw, 

Mcrlifines  air  not  of  murh  servioe.     Tlu'  ariii}n  (if  thr  Ijvxt  Aho-^^ultl 
Ih"  wnttdwd  and  ait  oeeasiunal  iloso  iif  a  nic-renrial  inay  U'  atlininLMcr^^Bi'il. 
Willi   lii)^li  arUTJiil   tension  iiilro^lyei'f-iii   Is   hrl]>fitl.  and  small  ihise?.= 
ioflidt'of  |Hitii.sh  are  of  U'nefit.     liotli  at  tfiese  drills  niny  Itc  (iMitinv 
for  souw  time. 


PERIKEPHRITI5, 


Perinephritis  Is  an  inflammation  of  thr  loose  fiinmvtivc  and  flJi{; 
tissues  sinToiiJuling  the  kidney.     Whili'   not  of  frei|iient  *XM'iirn*ii« 
sh*>uld  always  l>c  kept  in  mind  when  dealing;  willi  oIjscutt  dwi 
of  the  ain|ornen,  ■ 

Etiology.^'riic  disease  may  lie  cither  primary  or  ftceondnrj'.    lITThf^ 
primary  form,  mort-  common  in  cdtildren,  may  Ik'  due  to  irntimui    ^J*'" 
or  expusn^^^    The  etiology  of  many  en-sew  i.s  ohsenre.     The  .tei'oruI.^Mi^'7 
form   of  the  disease   may   n.\sult    from  rxt(^nsion   of  any   nrijjhlmr"^^'"^ 
infectious  process,  esjw^eially  in  tlie  kidney.     It  may  otfiir  as  a  Miin-^^P"'. 
cation  nr  sequel  tif  any  tif  the  acute  inft^'tious  dlsciuses.  ' 

Pa^olo^. — The  infcotioii.  when  not  tulK-milon-s,  w  usually  l»y  ^^^ 

ordinary  pus  urj;anLsn>s.    The  dlsca-se  may  terminate  in  resoliitiim  n^ f  J" 

suppnnitlon.       When  pns  form.s,  the  ahsress  cavity  mny  Iw  Lsnual^^B  ^'^ 
very  large.     /Vs  much  as  two  or  three  pint<  of  ]ms.  have  U*en  evacii?^^"^'''^ 

from  one  sncli  alraces-s.     There  Is  alwap   a   tendency  for   tin*  pn*- '  '" 

hiirrow.  and  it  is  only  the  smallest  aU«cesses  that  are  well   walleil  "^ 

If  left  unopened,  the  aUscc'^s  may  lireak  through  into  any  part  nf  ^ 
intestinal   tniet  or  into  the  peritcmeal   cavity.      It  may   i>erfitnne  t» 

iJiaphraj^m  and  pn.s  \tc  vo\A^hvt\  up.  It  may  come  to  tin*  >nrfaeer  ^  i" 
the  ^n>in,  the  hind>ar  re^'on,  or  the  iliiKusUd  spat'e,  L'sually  only  onr 
aide  is  alTccted. 

Symptoms.— -In  children  the  na<ict  Is  commonly  alintpt  or  it  tnaw^^  hf 
gradual.    'I'hereare  fever  and  chilU»  and  pain  whieli  may  l>e  Tyfcrf.  ^  ^  ^ 
till'  Inin,  t<i  the  ^roin,  or  down  the  Icf;.    Tendernes>i  in  ihe  rejoin  i>r'     'J*' 
alfeefed  kiiiney  Ls  generally  presi-nl  early,     A»  the  iufhunmiilion  «piwr-Ai» 
there  \vt\\  \tv  lameness  of  the  leg.    Thr  tliiKh  is  eammonly  drawrs   wp 
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rxtension  is  painful.  There  may  Ik?  deviation  of  the  spine  with  the 
concavity  ti>war(i  tht*  atfoc-ted  side.  Lattr,  &  tiunor  can  be  made  out 
III  the  loin,  and  there  may  be  infiltration  of  the  skin  in  the  iliocostal 
space.  The  eoiLstitntionat  svTnptonty  later  may  iKH'ome  severe.  When 
toe  onset  Is  ^railual*  the  pain,  tenderness,  und  iilitfnfss  may  [nveeclc  by 
several  clays  the  appearanee  of  constitinioiiial  synij>tnnis.  No  urinaiy 
symplimi-s  are  to  Ix'  expected  from  a  primary  perincpliriti.'i, 

Dia^osia. — Hip-joint  disease  may  be  excluded  by  a  careful  exami- 
riAtion.  In  perirenal  absee.s.s  there  is  no  general  joint  tenderness  and 
no  pain  connected  with  any  motion  of  the  thigh  except  that  of  extension. 
All  ali«<-ess  may  Ix-  fully  formed  within  two  or  three  weeks  after  the  first 
s^nuploina  if  there  is  a  tumor.  The  opposite  prevails  in  hip-joint  iliseaite; 
th*'  oaset  is  insidious  instead  of  acule.  Often  an  entire  year  elapses 
tK-'fore  the  development  of  the  aljscessi;  all  motions  of  the  hip-joint  are 
j>ainfuL    IX'formity  in  hip-joiiit  discu.se  itiereases  much  more  slowly. 

One  mirst  always  ext-lutle  the  ang'tilur  defnrmity  and  spinal  symptoms 
of  Pott  s  disease*  Whon  tlie  pu.s  burrows  through  the  diajjhragm  and 
a.f)|iears  in  the  sputum,  a  iliaji^nortls  of  empyema  may  lie  ma<le.  Baginsky 
re-jHirts  a  ease  in  which  a  perinephritis  was  secondary  to  a  purulent 
f^lturitUt  i>robably  tulx^rculfxus. 

The  exploring  needle  and  tlie  hi^h  Icukocjic  count  wiW  aid  in  the 
«i*^tertion  of  pns  when  ftuctitation  eannot  1k'  obtained. 

PrognoAifl. — In  ]>riraaiy  case.s  the  projjnosLs  h  good  when  the  condition 
'^    iVtHigniz'jd  early.     Of  3(>  cas^\s  ot>served  by  CJibney,  referred  to  by 
* '«»lt.  all    recoven**].      The  prtK-ess    mjiy  UTUiinate    by  re.solution^  in 
^^'Jiicli  ease  sureness  and  Htitfuew>  in  the  baek  dlsappi'Jir  very  alowly. 

Ill  caae.s  .secondary  ix*  severe  Iwal  processes  the  prognuj^is  is  not  so 
^^^hkI.  "WTien  there  is  spontaneous  opening  to  tlie  exterior,  liealing  is 
**stinHU-. 
l^reatment. — Rest  in  bed,  hot  fomentations,  or  the  ice-bag  to  the 
^■^(-X'tt^l  aren  iire  primary  indieatioiis.  Al kscfs;^(.',s  .should  lie  wateheil  for 
^•i«l  prtimpdy  o[M'tu'd  witli  due  surgieal  precautions.  Otherwise,  the 
^*^4itment  is  s^in^Jtomatic. 


LITHIA3IS. 


*Thc  formation  of  rone  nations  in  the  urinary  tract  raay  be  due  to 

<>o«iigi's  in  the  eoni|Xv.silifiii  of  the  urine  or  to  interferenee  with  it? 
^^cii'lion.  The  iT)en.';used  tnetidjolisni  of  iiifaney  and  c-hihlhiHjd  pre- 
*l\?4jKj.sts  to  this  ilL^ease.  Mt>st  eas*'s  in  ehildlnHid  occur  tielween  the 
^KV>  of  two  and  ten,  but  lar^c  concrL'tions  haw  U'eii  found  in  the  liladder 
^t  tiinh,  and  eases  may  l>e  met  at  any  jieriod  later. 

C  ak'uli  (H'cur  much  more  frequently  in  some  kjcalities  than  in  others. 
**^  Chinii  anil  ,\sia  Minor  the  eoivlition  is  exeeeilingly  eoninion,  and 
"*c  amount  of  caleareous  salts  in  the  drinking  water  is,  undoubtedly, 
*^^  etiologieal  factor.     A  family  history  of  gout  or  rheumatism  i;*  \-ery 
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"Uric  Acid  Infarcts. — ^In  4(l  per  trnt.  of  autopsit-s  dr  infants  \v^ 
than  two  weeks  old,  there  is  found  a  condition,  Hrst  ilest-rilx^!  hy  \lirh(::«,  ~^ 
which  he  namefl  uric  acidinfarct.    The  cansp  is  l\w  funnnlieni  nf  ttrii:^.^^ 
at-id  in  l!ie  kidney  bt'fon-  tht'iv  is  sufficient  water  in^-sted  ti>  earry  i^ 
off.     The  infarct  appears  in  the  gross  .specimen  jls  Hne,  re(((|is!i-imit\»-  -, 
lines,  radiating  from  ibo  \H'\vh  of  the  ki<incy*    The  tnirr()M'o[i<'  nK***-^ 
the  eharacteriatie  uric  acid  enstaU.    There  is  often  a  small  depusit  c: 
these  rmtals  in  the  pelvis  of  the  kidney.    When  diuresis  is  estabh^V 
ihis  dejHwit  is  witshed  out  and   appears  upon  die  diaper  as  u  n-l 
deposit.     There  may  Ik*  slight  irntutiiin  of  the  kidney,  am)  ti-uijKifu* 
anuria   is  common,  f^'nerally  ea41y  relieve*!  hy  hot    applitntiotis  mm 
the  ingestion  of  plenty  of  water.    Rarely  a  severe  renal  congestion  w\m 
suppression  is  observed. 

Renal  Calculus- — 't'he  unc  aeic!  dejwsits  of  the  newborn  may  foiH 
a  luieleiLs  fttr  the  formation  of  renal  ealenhis.  The  chemistry  of  pct-m 
calculus  and  the  mechuni^tu  of  formation  in  the  child  is  ttie  same  a>  . 
the  a<luU.  In  the  ki<lney  cortex  itself  a  stone  commonly  gives  tHi  syir- 
toms,  unless  large,  when  pain  and  tenth'rness  in  the  kirlney  rc^\>n  n:r._^iay" 
lead  otic  Ut  suspect  its  ]>n'si'iic'e,  A  history  of  the  piLssayi'  of  sinull  eali-  si'itli 
is  significant,  and  the  skiajjrapii  now  offers  n  inethoil  <»f  jwisitive  di^  ^h}:* 
noais.  In  tlie  [lelvis  of  the  kidney  irritation  of  the  stone  may  loiul-^ti  lu, 
a  pyelitis^  and  by  impaction  in  the  upper  opening  of  the  ureter  en 
pyonephrosis  4>r  hydrrjuephrusis* 

Eenal  Colic. — \Vhen  a  calculus  is  of  such  a  size  that  it  j>asw-i  dn^rrriwii' 
the  uri'ter  only  with  dilhcnUy  it  may  pmdni'i*  the  most  excrucints^^ici;' 

pain.     During  an  attack  the  ehiltl  screants  ivitb  pain,  which  is  |K-rii. nlk  ^ 

in  character,  resembling  severe  intesihml  colic.    TIm'  fatv  ii  anxti iih^  ■ 

Hushed,  ant!  covered  with  pt^rspiratjon.  The  child  makes  fniTitJerffB^K'rt^ 
to  urinate  ami  succeeds  in  pitssini;  only  a  few  dnips,  i^ften  e4>nlait  -^ita: 
l)KH>d  and  mucus.  Convulsions  may  ix-eur.  In  mule  ehildn*ii  titc 
tesliele  of  the  uffi-cti'd  side  will  Ite  drawn  up.  IVin  t-otiiuKMilv  ir*a»jrs 
when  the  stone  peaches  the  bla*!der.  Olilcr  childr^-n  will  deaeritie  tlw 
pain  as  radiating  backwani  and  down  (he  thijjh  fnnn  the  affer-icil 
kidney.  In  infants  immediate  iHa^nosis  fntni  iiitestiual  ecilic  is  off''«*p 
hnjK>ssiblr*;  the  retriietcd  testicle  may  In*  sug^-stive.  I'rinury  ow»  »>*^ 
nation  is  necessary  to  a  fjositive  iiiagnf>sis.  If  the  urini"  Ik*  exiuni  »•«"'' 
immeiliately  after  such  an  attac-k.  it  will  l>e  found  to  eomain  bjon*-!.  » 
eoasiderable  amount  of  epithr-lium,  anrl  often  pus  eells.  Il  may-  \^ 
either  alkaline  or  aeid;  in  the  latter  case  it  usually  cimlains  urii-  «»*'*^ 
crystals.     In  severe  kidney  irritation  there  an-  hyaline  ca^^Ls. 

R.  1*,,  aged    II  years,  a  sturdy  Uiy.    For  a  few  wivks  he  had  a   «i^ 
ttirbcd  digestion  with    ahdorainal    intestinal  fermentation.     Wiilc-     ^'^ 
schorjlf  about  nine  oVloek  in  tht^  nmniing,  lu*  wivi  sinldcnly  tiikeu  ^W'^ 
a  severe   puin    in   the    left  loin,  tlie   ]min    radiating  down  ihe  >i«le    «**■*' 
across  to  riif  nu'diau  line  of  y\w  uUdomcn.   When  seen  Iwu  htnirs  lattT  h*" 
was  .still  in  great  pain.     Pulse  and  tempc^rature  normal.    He  had  vm''** 
itrd.     The  back  over  Ih^  ^'^^^  kidney  was  very  tender.     No  trniNrn*^ 
over  the  front  of  the  alwlow™-    ^oreuaelion  of  the  tcwtiele.     Paio  <•'** 
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tot  reflected  dowii  the  ihicrh.  The  urine  contained  a  trace  of  albumin 
(nd  the  rentrifugul  .snliment showctl  nurneraiis  rrtl  h\wx\  tf  Its  antJ  many 
ai^  calfiuni  oxuhitt'  rrystaKs.  A  hot  rrrtal  irri^tion  an<i  hot  stupes 
easfd  the  pain,  mid  bv  evcniiifir  it  bad  eatirely  disappeared,  leaving  a 
tenderness  that  faded  by  the  fi*llowirig  {\«Ly.  An  abundant  flow  of  urine 
folb»wed  several  huiirs  of  scant  extrelion. 

I  Vesical  CalculUB.— The  symptoms  of  stone  in  the  blatlder  are  some- 
what different  in  small  children  from  thn^e  in  the  adult,  ebierty  owing 
the  .shape  of  the  bladder.  In  the  narrow,  pyramidal  l>liidi!er  of  the 
ild,  the  stone  Sn-ing  in  the  moHl  dependent  part,  it  consliHUly  ;i>i>iiujlL* 
sensitive  vesical  neck,  prtHliieinj^  many  n'flex  -symptonLs ;  wliile  in 
ults  it  may  lie  farther  back,  causing  much  less  irritation  and  no  inter- 
ference with  the  flow  of  the  urine.  There  may  l>e,  in  the  chikl,  painful 
urination,  interruption  of  the  stream,  retention,  Incontinence,  hematuria, 
^stitls,  allniminuria,  reflex  pains,  ri-ctal  tenesmnw,  and  prolapse.  The 
bain  may  be  reflected  to  the  end  of  the  penis,  and  a  disposition  to  pull 
me  prepuce  is  often  noted. 

I  Diagnosis. — In  vesical  caleuhis  this  Ls  made  positive  by  the  Round- 
ftji  anesthetic  is  jEenerally  necessary.  In  passing  the  sound,  one  must 
rememl)er  tliat  the  an^le  in  the  urethra  l>ehiml  the  triangular  ligament 
is  much  more  acute  in  children  than  in  adults, 

i  Prognosis. — Under  good  conditions  the  results  of  operation  for  renal 
calculi  have  Ix-en  ern'ouraglnfj.  Before  operation  is  attempted,  it  should 
be  positively  ascertained,  if  povssible,  that  the  other  kidney  is  not  dis- 
ssed.  This  may  be  determined  by  catheteriKalion  of  the  im^ter, 
^leulous  pyelitis,  if  unoperated,  may  leail  to  perforation,  generally 
behind,  with  the  formation  of  a  fistula  in  the  lumbar  region.  Pei^'oration 
Dto  the  peritoneal  cavity  with  fatul  result  has  lieen  reportetl.  The 
ll^nilts  of  ealeuli  impacted  in  the  un^ter  may  Ik*  serious  unless  treatment 
is  prompt. 
I    Treatment. — No   one   now   exywx'ts   Uj  dissolve  a  stone  by  medicujal 

tatment.  When  once  formed,  whether  in  kidney,  ureter,  bladder,  or 
'tbra,  curative  treatment  must  U'  surgical. 
i  Gravel  may  l>e  washefl  out.  The  aduiinistratitm  of  large  quantities 
bf  fluid  is  the  most  essential  j>art  of  the  medicinal  treatment.  The 
Ukaline  mineral  waters  are  commonly  preseril»ed;  of  these,  ^'ichy  is 
pne  of  the  best.  Careful  examination  of  the  urine  is  necessary,  however^ 
h  intelligent  treatment.  When  an  alkaline  urine  is  dcpisiting  a  phos- 
L>hatic  layer  amund  a  stone,  alkalies  are  cnntraintbcated.  In  this  case 
It  must  also  Ix-  iMjrne  in  mind  that  uro)r<>pin,  so  often  pre.scrilieil.  is 
ictive  otdy  in  acid  urine.  For  the  irritation  from  stone  in  the  kidney, 
Hyeerin  has  lieen  recommended — i  e.e.  to  12  e.c.  (1  to  3  dr.) — in 
toluticm  an<l  may  lie  given  every  four  hours.  Fur  renal  colic  relief 
^  pain  is  im]>eratEve  and  tiemands  opium. 

F  Where  the  tendency  to  lithin.sis  is  shown,  without  further  evidence  of 
pisease  than  a  heavy,  acid  urine,,  a  tliet  with  a  minimum  amount  of 
at,  and  plenty  of  milk,  should  l>e  ordered.  With  a  distinct  gouty  or 
tic  history,  treatment  should  Ix*  by  alkalies  and  salicylate  of  soda. 
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TUMORS  OF  THB  KIDNEY. 


Benign  Tumors. — Thp  literature  sliows  that  U-nign  tumont  nf  the 
kiiliii'v  in  fluliln-narc  very  rare.  AlUilKTt.oul  of  fifty-<mi'  L-oll»ti'<irasc»i 
ff)iiii(l  but  three  Ijt'iii^ii  p^.iwths.  As  n  rule,  tliey  ^rxjw  Ut  unly  ^•■rf 
mtxieralf  sixe  atwl  ^ive  rise  to  few,  if  any,  symptoms.  A  limited  siji% 
hIow  ^rcjwth,  and  ihf  aKsence  of  the  c-uitstitutionat  s\Tiipicj|jbi  iLal 
iiu'vitahly  aUriKi  niali^'naiU  ^iwtlv'i  woul<i  aid  in  a  diffore ntiul  dlii}pMM«U. 

Malignant  Tumors. — Malifjnant  tumors  of  the  kidney  in  earty  lifo 
jire  uf  ,si]fHeiri»t  fn-fnit'iii'v  tn  iiiake  them  uf  ^reat  <-hineul  tin|M)rtiLtiiT. 
The  reeent  studies  of  Birth-Hirsehfeld.  Walker.  MeWilliatTis  iind  oth(i> 
have  jjivcn  us  a  clear  eonceptioii  of  tlie  pHlhologieal  r**hiliiiU.s  «ff  tlxx.* 
interestiii|;  growtlii*. 

I'bey  have  In^eii  variously  clescrilK*d  as  careiuomata,  .naironia^H 
endofhehomata^  rhatxlomydsareomata,  cti'.  Bireh-llirwlifi'ld  drinci^H 
strates  that  they  properly  belong  to  a  distinet  elass,  whicfi  he  <tr<ipuibTt 
emhrvtina]  a<lt'iio.sapeoinata..  He  ami  other  ol'wervers  reiNipiiw  euf- 
eiiiiiTiuila  aiuon*^  the'  primary  maLi^iiunt  tutnors  of  ehiUlren.  ult'iv>u^Ii 
they  jue  extremely  rare,  H'alker  thinks  it  doubtful  if  careiriouta  cirr 
o<Turs  in  younj:;  children. 

KI«Tth  WHS  the  first  to  fiemoastratc  that  the  embryonal  juIitK'- 
surronia  take.s  its  orif^in  fnini  remnanU  of  the  Wolffian  IxmIv.  Tltf^t 
tiimnrw  always  develop  inside  the  kidney.  The  kidney  tissue  ppnjicr, 
however^dors  not  tnke  j>art  in  thi-  process,  but  Ix'cttmeseninjm'.'Wilaml 
atrophied  a-s  (he  tmnor  ^tows.  'llic  tumor  lievelops  from  tin-  jn'K>^ 
region,  often  splitting  the  kidney  at  this  point  .so  thai  »hut  n'maiif 
of  the  kiilney  rests  on  the  luincsr  h'ke  a  flat  eap  (Stronj?). 

The  left  kidney  is  more  frecpiently  affected  tlian  the  right,  (kra- 
si4>rifdly  l«ith  kidneys  ar*'  the  .-teat  of  ^^rrowtji-'i.  At  (ir*t  the  ;mi»tli  is 
slow  ;  later  ii  Is  extremely  ra]jid.  Meta.sta,sLs  Is  late  and  occurs  in  ivl«ut 
one-half  to  one-ihifd  of  tlie  ra^ws.  The  liwr,  Ih*'  hings,  tin*  "tJirt" 
kitlney,  and  the  nieM'nterie  niHleHt^  and  oeea.sionally  the  colon,  ^«ll 
intestines^  mid  adrenid.s  may  lie  invmled.  The  infrecpieiit  invfjlvrinent 
uf  Ifie  ureter  and  lihuhler  Ls  nniahle.     The  rnt^titsta^ev'*  rtv  ,sore<tiiiwU>'** 

EtiolQ^p  .li;*r.— Thene  tumors  have  U-eii  found  in  the  sevenlli  a"*l 
eighth  niontlLs  of  fetal  life,  Thfy  are  rnn-st  fre(|iR'nt  iM'twtvn  tlw  i'*?"^ 
of  sfx  uionllis  atiil  four  years.  Alvint  Sf)  j)er  cent,  rnvur  under  the-  H^k* 
of  four  yt-aiN.  atnl  L*ll  per  tvnt.  under  the  a^-  nf  one  year.  IJ**1*<'<'" 
tlie  .sixth  an<t  ninth  years  tliey  are  very  rare,  and  aljove  niiR*  }van  Atr 
practieully  nnknown. 

'i'he  n'|M»rtcd  eases  s<^cin  to  be  about  etpially  iliviiled  Iwlween  ni»ks 
and  females,  Bireh-IIirsehfeld  txju.siders  them  more  frt'tpient  in  frinal*'' 
Heredity  ap|>pars  to  have  no  influence.  Among  ininn*diHte  ewi**"*' 
inh-edous  diseases,  tranmatisin,  ehronir  irritjitions,  ils  from  ealculti*. 
have  been  cited,  l)Ut  the  rtiolopeal  relfttinrtship  Ls  not  clear. 

Symptomatology. — Tlie  eharacteri.stie  an<l  most  comimmly  olisfr^™ 
syniplomft  of  renal  sarcoma  are  tumor,  hematuria*  pain,  and  twlicii*- 
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Tumor* — In  from  one-half  to  one-third  of  the  reported  cases  this  is 
the  initial  symptom.  Occasionally  it  is  accidentally  discovered.  When 
small,  the  tumor  is  first  detected  in  the  lumbar  region.  Enlarging  often 
with  great  rapidity,  it  extemls  downward  and  inward,  the  upper  border 
reaching  the  median  line  just  above  the  umbilicus  and  curving  down 
to  the  iliac  fossa.  Enlargement  may  continue  until  the  whole  alxlominal 
cavity  is  filled.  Small  and  moderate  sized  tumors  arc  movable  on 
palpation  and  with  respiration.  Temierness  is  uncommon.  The  tumor 
may  be  round,  oval,  kidney-shajK»d,or  nodular.  The  surface  Is  smooth. 
Small  tumors  are  hard;  the  large  ones  often  soft — almost  fluctuating. 
The  colon  usually  lies  between  the  tumor  and  the  alKlominal  wall,  and 
can  be  demonstrated  by  percussion  when  distended,  or  pnl|)ation  when 
flattened  and  empty.    This  is  a  very  important  diagnostic  sign. 

Hematuria,  alnmdant  or  manifest  only  by  the  microscope,  occurs  in 
about  one-third  to  one-fourth  of  the  eases.  It  is  often  the  initial  symp- 
tom. Of  50  <'ollected  cases  Ijy  Ix'iKTt,  hematuria  was  the  first  symptom. 
It  may  occur  once,  or  repeatedly,  at  longer  or  shorter  intervals. 

Pain. — Pain  \s  often  an  early  symptom.  I^sually  it  is  a  more  or 
less  continuous  dull  ache;  often  it  Is  shar}),  severe,  or  intermittent. 
Intense  paroxysms  have  IxfU  noted.  It  may  Ik*  confined  to  the  side  or 
lumbar  region,  or  it  may  extend  to  the  hip,  thigh,  or  leg.  Occasionally 
it  shoots  down  to  the  testicle.  Capsule  tension  fn)m  rapid  growth, 
pressure  on  neighlxiring  nerves,  uret<'ral  oKstruction,  peritonitis,  and 
spinal  erosion  are  fiu-tors  in  pain  pn^duction.  Simple  discomfort  from 
the  size  and  weight  of  the  tumor  is  often  pronounced.  A  recent  case 
had  no  pain. 

Cachexia. — Constitutional  symptoms  an^  aKsent  during  the  early 
part-  of  the  disease.  I^ter,  weakness,  emaciation,  anemia,  loss  of 
appetite,  rapid  pulse,  ami  symptoms  pro(iuec<l  by  pressure  and  inter- 
ference with  neighlwring  organs  sujH*rvene,  Emiwiation,  often  ra])id 
and  extrt»me,  results  from  interferen<'e  with  digestion,  and  from  the 
al>sorption  of  the  toxic  products  of  tumor  metalx)lism.  Anemia  is  often 
marked.  Few  can»ful  blood  analyses  have  Ix^n  ma<le,  I^^lsaU  has 
noted  mo<lerate  leukocytosis. 

The  Urine. — A  renal  hematuria,  as  alx)ve  cited.  Is  the  most  eliar- 
acterlstic  urinary  symptom.  The  urine  is  usuully  acid,  with  the  six^o 
ifk^  gravity  from  1.010  to  1.040.  Sugar  has  not  iVen  found.  Albumin 
occasionally  is  present.  I'rea  Is,  as  a  rule,  diminished.  Uarely  hyaline 
and  granular  casts  ami  pus  have  Ixtm  oljserved.  In  the  pus  cases  a 
complicating  cystitis  was  present.  BUxkI  clots,  necrotic  shreds,  and 
tumor  elements  have  Ix'cn  olxserved. 

Various  pressure;  symptoms  attend  the  later  period  in  the  clinical 
history  of  the  malady.  Displacements  of  the  stomach,  liver,  and  otlwr 
orgaas,  with  interference  with  their  functions,  aR-  common.  Vomiting, 
constipation,  diarrhea  that  sometimes  is  blotxly,  jaundice  from  common- 
duct  obstruction,  pigmentation  fmm  adrenal  invasion,  all  have  lutm 
ob8er\-efi.  Cough  and  dysi)nea  fn)m  pulmonary  metastasis  liave  Ui'ii 
noted  (Osier).  Ascites  and  edema  of  the  lower  extremiti<»  lun*  laU* 
51 


SOS 


DISEASES  OF  TEE  QEyiTOURINARr  SYSTFM 


symptoms.  Suddenly  appcarinff  varieocek'  and  hydroceU*  Bpe  rt'cwrdrd* 
Un^niia  with  tonvuLsioris,  hen<la(hc%  Aoniiling,  and  coma  havf  been 
obsepvcd.  Death  resiills  from  exhaustion  or  intertuirtMit  c-t>iiiplica- 
tions. 

Diagnosis. — Successful  surgical  treatment  of  isarcoma  of  tiw-    kidnrjr] 
flri>cnds,  in   large   nicii^urc.  upi>n   an  rarly  diagnosis.     Thi'   iasuliffi 
rlcvclopnient  of  this  growth  maki's  its  early  recognition  exctvriiiigty  dil« 
flcult.     Persistent  ablominal  or  Umibar  pain,  or  a  hematnriit,  deiuani 
a  thorough  physical  exploration  of  the  alxlomen,  under  an  ancj^tJieti 
if  necessary. 

Differentiation  has  to  lie  made  between  enlargements  of  the  kidnt" 
other  than  sarcomata  and  enlargements  and  tumors  of  »eighU>rii 
orjrans.  Among  the  most  frerpient  rondition.s  to  Iw?  diffen-ntiate*!  fpntn 
renal  sareijma  are  tumors  aiwl  enlargeinentsi  of  the  liver  and  spht'ti, 
malignuni  growths  of  the  retroperitoneal  lymph  nudes,  ovarian  tumonj 
perirenal  alwee-s.s,  congenital  cysts  of  the  kidney,  hyilroneplmisis.  arul" 
pyonephnisis.  Of  the  tumors  of  the  abdomen  in  ehihlrrn,  san-imm  U  the 
nufsf  fr<'i|Mt'nt.  Osier  says  that  large,  solid,  alxlominal  tumitrs  in  childrea 
are  almost  always  sarcomata.  Sar^'omata  gnuv  with  great  rapidiiv,«i)(| 
during  the  early  part  <>f  their  dewlopment  are  imt  a(triiil<f|  hy  consU- 
tutiunal  symptoms.  They  grow  from  the  hnnhar  region,  dowitwuid 
and  inward  trjward  the  iliac  fosi*a.  Tumors  of  the  liver  are  wry  ractv 
Fatty  an<l  other  enlargements  of  the  liver  are  easily  recj>gniaHj  fmi 
their  kK*ation  in  the  hyfjoeh'.indriae  region,  superficial  |x»siiinn,  and  the 
ahaq)  border. 

8[jlcnic  enlargements,  although  not  frequently  met  with,  may  ck»ely 
»imulat£'  kidney  sarcoma.  The  spleen  does  not  enlarge  downwnrti  into 
the  ilia*'  fo-s.sa  and  afterward  toward  the  iinibilien.s.  A  slmq>,  notr-hcd 
bonier  is  charaettTl*>tie.  The  colon  lies  ht'hiud  a  splenic  ruhirgi'nirnt 
anil  iti  jroul  of  a  sarcoma  of  the  kifincy-  Inftahon  of  tin-  Imwrl  may  he 
neee.sjiurv  to  determine  the  relations  of  the  colcm  tu  an  aUloniinal  turnnr. 
Bl(H)d  changes,  often  profound,  are  manifciit  in  splenic  tuniorn.  ItetriH 
jx*ritoneal  tumors,  when  larg<%  are  ilifhcidt  of  4li(ferrnliHtion.  Tl>eir 
central  |j<>sition  in  the  alHloinen  Ls  eharacteriistie.  Ovarian  tniniir>,  vrrv 
rare  in  children,  grow  from  the  jtelvis  upward. 

In  ail  the^  conditions  hematuria  and  other  urinary  s^nnploms 
absent 

Congenital  cysts  of  the  kidney  are  lai^,  movabte^  and  fliirtuatin: 
Constitutional  s\Tnptoms  are  aU^mt. 

Hydi"oncplirosi.s   presents  a   movable,  Hnctuating   tumor.      Its  divii 
pearancc  after  a  large  discharge  of  urine  is  rhaniclrristie.      Prima 
tulK»rculu.sis  of  the   kidney  offers   great   <lifficulty   in  diagnoiiLs.     T" 
constitutional  symptoms  and  the  urinary'  finthngs  are  suggestive;  t 
tiemonstratioii  tif  the  tnlxTcle  bacillus  i.s  condusiw,    Fcrirenal  ulise 
and  pyoiu-phr<fsis,  Inith  x-erv  rare,  are  altendrd  l>v  pain  and  le 
swellmg  in  the  back,  fever,  anil  other  constitutional  .symptoms. 
Btinn  may  assist  in  the  tliflferentiation  of  eysts^  hydTtmephrosB,  pi 
phrosi-s,   and  perirenal  abscess.     It  Ls   not,  however,  without  JaJK. 
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In  all  cases  in  which  a  diagnosis  cannot  be  made,  and  particularly  if 
there  be  present  suspicious  urinary  findings,  an  exploratory  operation 
should  be  done. 

Prognosis. — Without  operation,  malignant  tumors  of  the  kidney  are 
invariably  fatal.  In  142  cases  collected  by  Walker,  the  avera^*  duration 
of  life  witliout  operation  was  about  eight  months.  Death  may  occur 
inside  of  two  months,  and  it  has  been  delayed  two  and  one-half  years. 
The  soft  tumors  grow  more  rapidly  and  kill  more  quickly  than  hard 
tumors. 

Treatment- — The  treatment  is  divided  into  medical  and  surgical, 
Me<lical  treatment  is  palliative,  as  no  remedy  is  at  present  known  that 
controls,  in  the  least  degree,  the  progress  of  the  disease.  Coley's  scrum 
may  be  used ;  no  successes  have,  however,  lx*en  reported. 

The  prominent  symptoms  demanding  treatment  are  pain  and  hema- 
turia. For  pain  produced  by  nerve  pressure,  hot  fomentatioas  are  of 
value.  A  large,  thick,  hot-wattT  compn\ss  coven'd  by  an  impervious 
dr^sing  may  be  bound  around  the  abdomen  ami  changed  every  two  to 
four  hours.  For  the  pain  of  local  peritonitis  and  capsule  tension  the 
ice-bag  Is  efficient.  In  the  later  stages  and  in  the  severe  paroxysms  tlue 
to  ureter  obstrijction,  anodynes  art^  imperative,  (^odeinc  and  morphine 
hypodermically;  phenacetin  and  antipyrin  by  the  stomach  are  most 
efficient.  Hematuria  only  cxcei)tionally  demands  treatment.  The  pain 
of  capsule  tension  Ls  not  infrequently  relieved  by  hemorrhage  into  the 
pelvis  of  the  kidney.  When  the  bleeding  is  excessive  and  persist- 
ent, ergot,  2  c.c.  (J  dr.)  of  the  fluid  extract  every  three  hours,  or 
solution  of  ferric  alum,  may  be  given.  The  ice-bag  Ls  often  efficient. 
Adrenalin  chloride,  0.60  to  1.2.5  c.e.  (10  to  20  min.)  of  the  1 :  1000  solu- 
tion, may  Ix?  administered  at  frequent  intervals  hypoiiermically  or  by 
the  stomach.  Proper  hygienic  surroundings,  gdod  nursing,  abundant 
easily  digested  food,  and  tonic  medication  prolong  life.  Pressure  symp- 
toms and  intercurrent  complications  must  Ix'  treated  on  general  prin- 
ciples. 

Surreal  Treatment. — ^The  opinions  of  surgeoiLs  as  to  the  justifi- 
ability of  operative  interference  for  renal  sarcoma  Is  not  uniform. 
Gnxss  thought  the  operation  unjustifiable.  AldiU-rt,  considering  the 
high  operative  and  ultimate  mortality,  concludes  the  ojxTation  should 
not  be  done  except  in  the  early  stages.  Chevalier  U'licves  that  surgical 
interference  is  not  warranted  in  children.  In  England  the  operation 
Is  not  looked  upon  with  favor.  Fenwick  states  [Sfatisticn  of  Recovery 
after  Nephrectomies) ^  "The  sarcomata  of  children  hanlly  justify 
operation." 

The  judgment  of  American  surgeons  favors  operation.  Holt,  Jacobi, 
Abbe,  and  most  American  authorities  a^lvlsc  o|x^ration.  The  lx\st  rtvsults 
are  obtained,  as  might  l>e  expected,  in  early  operations  Ix'fore  cachexia 
develops  and  before  damagt^  is  tione  to  surrounding  organs.  From  a 
study  of  74  operative  cases  Walker  gives  an  immediate  mortality  of 
38.25  per  cent.,  an  ultimate  mortality  from  74.;{2  to  94.53  per  cent., 
and  5.47  per  cent,  of  cures.    In  my  opinion,  Walker  well  expresses  the 
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situation:  "Although  thf  i.'iirf.s  au-  xK^vy  U'w,  stiM,  in  (Trn.si<JiTalU)i 
of  the  invariiibly  fulal  ttrinination  of  this  nuilucly  willioiit  iiiU-rfrrcTHr 
1  shniiUi  iiriht'sitiitiii)^\j'  luhl'ie  opt'TJitinn,  for  it  utftTs  tin.*  only  hop 
andj  ut  worst,  it  mcaiia  o\\\y  an  accelemtod  ilcath." 


TUBERCULOSIS  OF  THE  KXDHET. 


Althoiij^Ii  oviT  70  caat'fl  of  primary  tul>eR'ulo.sLi  of  llw.*  kidtwy 

chi!<lrt'H  uri'  rt-'ftTml  to  in  {W\  litrnitim',  in  many  of  iht'M'  tlir  nx-or 
are  sti  im|H-rfecl  tlmt  4>no  ls  le<l  lo  doubt  thr  cxart  Itx'jition  <jf  lU'  priiiut 
lesion.      WelUstiulietl   cases,   houx-ver,   liave   Ijet'n   rejMtrtfd.   thr  aj! 
rani^iiig  from  eight  months  to  thirtcrn  years.     Secondary  tulH-rtuUr- 
noddlas  of  the  kidneys  are  quite  common  in  ^neral  tuJvrculosi.s,  iii 
mav  abn  Ik*  found  in  th'.^  npwnrd  sprtati  of  a  |^'nitourinar\'  tulH'n-iik 
llu'  [)rim;irv  fiwxLS  of  which  L^  in  the  testicle.    Thi-s  nicthoil  of  infw 
is  mrc  in  childtrn. 

Pathology. — Miliary  tula-rfle-s  are  ffenerally  fomui  scultiTtHi  llmni(L 
out  the  kidney  in  ^niera!  iniliiiry  tiiU'rculosis,  and  in  chronic  phlhii 
small  mudulivs  arc  common.  The  up|H'r  part  uf  tht*  ureter  and  (!»■  |mI 
of  the  kidnt^v  are  often  involved.  PorirennI  jiksc'e.s.s  also  may  lie  Tut* 
culons.  The  proccsH  rllffers  in  no  e^ssential  respect  from  tliat  of  tuU 
cuious  foci  in  general. 

Symptoma* — There  will  Iw  pro^cssive  ema^^-iation  with  fewr  fliir 
atin^r,  nsnally  within  moderate  liniit.s.    Vesical  irritatifni  may  thvot  wl 
ihf  urinf  conlnins  ninch  pus,     A  decided  alhmniniinji  miiy  U*  pres*— " 
Hematuria  Ls  freipieiit.     The  .se<!iment  usually  cijntaiiw  much  pus, 
i>lood  corpuscles,  and  casts.    The  tulwrele  hacilhts  may  In-  i]cinoivstntl 
oecurriii]!;  either  singly  or  in  clumps.     Tum**r  can  Iw  dcmnnstraktl 
ahoHl  one-hjilf  th<'  cases.     When  ihe  dt>eiiLst'  Is  unilateral,  the  un-ler 
the  atTceted  side  may  iK'come  bliK'ked,  and.  for  a  few  days  tiormal  ur 
Ik-  fjassrd  fnini  the  hejdtliy  kidney. 

Diagnosis  and  Prognosis,  -'nie  illseasc  is  retogTViKcd  hy  the  symptiw 
alwve    nnted  anil   the  rSciminslration   of  ihe  tulM'rcle  barillns.      Rp 
element^  in  tht-  urine  and  anything;  more  than  a  trace  of  ullmmiu  can 
U'  aeeonntcd  for  by  cystitis. 

With  early  R-cttjrniiion  and  o|>cration  there  is  jwmie  hope  for  rr<"ovi.-^' 
Wit ]iou t  ojM-ra t ion  t he  ]»rof;nos Is  is  u nift hrmly  I lail.  I V^ th  i isna:^ 
results  friirn  ^^-neral  (uIhtcuIosis.  Tri'Tnta  may  o<*cur,  or  (HTfonit  ■ 
into  the  jH'ritnneal  cavity  may  terminate  the  ea.se. 

Treatment. — This    Is    puivly    surjjical.      Vt'.siial    irritiilion    may 
relieved  by  the  iisctif  itrfitropin  and  plenty  of  water.     Injectitnis  of  tuft 
enlin,   umler  earefnl    nianapineiit,   are   now  advised.      In   ^'nrnil 
curative  Ircatnient  must  lie  snrf^ieal.    The  siL-itiiinin^  Ireutnien!  nects^^J 
for  all  patients  with  tuberculosis  must  be  carried  ouU 
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HTDR0NEPBB0SI8. 

Hydronephrosis  is  a  not  uncommon  congenital  condition  of  the 
kidney.    Occasionally  it  is  a-ssociated  with  otlicr  malformations. 

Etiology. — Hydronephrosis  results  from  mechanical  olxstniction  of  the 
outflow  of  the  urine  at  some  point  along  the  urinary  tract,  although  it 
is  not  always  possible  to  demoastrate  it  on  autopsy. 

Among  the  conditions  in  the  ureter  causing  oKstruction  are:  twisting, 
contraction,  or  obliteration;  a  pinhole  vesical  orifice,  an  acute  angular 
junction  with  the  pelvis  of  the  kidney,  cysts  in  the  mucous  membrane, 
and  impacted  calculus,  with  or  without  ulceration  and  cicatrizati(m. 
While  most  frequently  in  the  ureter,  the  obstruction  may  be  in  the 
bladder,  urethra  or  prepuce. 

Pathology. — The  pelvis  of  the  kidney  Ls  dilated  into  a  sphenoidal 
sac,  the  calices  widened  and  forming  pockets.  The  cortical  and  medid- 
lary  substance  of  the  kidney  is  compressed  and  often  destroyed,  leaving 
in  the  place  of  the  kidney  only  a  loeidated  cyst.  The  hydronephrotic 
kidney  may  be  smaller  than  the  normal  kidney,  or  it  may  form  a  tumor 
filling  the  greater  part  of  the  abdominal  cavity. 

The  contained  fluid  may  l)e  pale  ami  clear  or  dark,  brownish, 
and  colloid  in  consistence.  It  contains  sodium  chloride,  urea  and 
urates  and  epithelial  cells.  Urea  is  often  present  in  but  a  very  small 
quantity. 

The  ureters  are  elongated,  sacculated,  and  <lilated,  an<l  when  the 
oKstniction  is  in  the  lower  part  of  the  urinary  tract  the  l)lad<ler  is  hyjwr- 
trophied.  The  remaining  kidney  tisstie  is  often  the  seat  of  u  chronic 
diffuse  inflammation. 

gjnnptoxnatology. — Hydronephrosis  may  be  unilateral  or  bilateral. 
When  unilateral  and  the  other  kidney  is  normal,  there  will  l)e  no  symp- 
toRLs  unless  the  hy< In) nephrosis  reaches  a  sufiicient  size  to  form  an 
alMlominal  tumor.  According  to  Holt,  this  is  most  frecpiently  noted 
between  the  third  and  eleventh  years.  Nephritis  of  one  or  both  kidneys 
is  not  infrequently  a  complication. 

When  bilateral,  chronic  nephritis  or  pyelitis,  or  lx>th,  sup«*rvenes  in 
the  early  months  of  life,  the  general  and  k)ca!  symptoms  of  that  con- 
dition are  present,  ami  usually  determine  a  fatal  result  iM'fore  the 
development  of  a  tumor.  The  hydro ne])hrosls  can  in  these  cases  only 
he  suspected  and  it  is  commonly  overlooked. 

Prognosis. — Infants  with  a  rlouble  hydronephrosis  liye  but  a  few 
months,  dying  of  nephritis,  marasmus,  or  some  other  condition  (lejxMident 
upon  the  derange<l  kidneys.  AVith  a  single  hydronephrosis  the  outlook 
LS  gloomy,  but  with  one  normal  ki<lney  surgical  interference  may  bring 
alK>iit  a  recovery. 

Treatment. — This  Is  surgical,  but  some  Ix'uefit  may  \w-  hml  from  the 
administration  of  urotropin. 
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HALP08ITI0N  OF  THE  KIDNET. 

Malposition  of  the  kidney  is  a  rare  condition.  In  alx)ut  25  per  cent. 
of  the  cases  the  left  kidney  is  the  one  that  Ls  displaced.  The  displace- 
ment is  usually  downward  and  the  kidney  may  be  found  lying  in  the 
hollow  of  the  sacrum. 

There  are  no  symptoms  referable  to  the  kidney  and  the  condition  is 
not  necessarily  of  clinical  importance.  Fig.  1G7  shows  the  loft  kidney 
displaced  downward  lying  behind  and  a  little  above  the  uterus.  The 
infant  died  of  an  acute  bowel  infection. 


MOVABLE  KIDNEY. 

The  attention  given  in  the  last  few  years  to  movable  kidney  has 
revealed  its  frequency  in  the  adult  and  its  occasional  occurrence  in  the 
child.  A  number  of  isolated  cases  have  been  reported.  Coml)y  reported 
18  cases,  2  being  under  the  age  of  three  months  and  G  l>etween  one  and 
ten  years.  16  of  the  cases  were  girls  and  2  were  lH>ys,  nlx>ut  the  pro- 
portion met  with  in  adult  life. 

Etiology. — ^The  great  predominance  of  the  condition  in  the  female, 
both  child  and  adult,  would  tend  to  show  that  the  conformation  of  the 
female  abdomen  predisposes  to  it.  Chronic  dyspepsia  with  gastro- 
ectasia  is  an  almost  uniformly  present  condition  and  probably  bears  an 
etiological  relationship.  Many  writers  l)elieve  the  condition  congenital, 
dependent  upon  too  long  a  pedicle. 

Symptomatology. — In  many  cases  the  condition  is  latent  and  gives 
rise  to  no  symptoms  directly  referable  to  the  kidney.  Paroxysmal  ])ain 
m  the  upper  or  lower  quadrant  of  the  alxlomcn  is  sometimes  present, 
Appearing  particularly  after  muscular  exertion  or  fatigue. 

The  palpable  kidney  is  iLsually  sensitive.  Attacks  of  nausea  and 
romiting  are  frequent,  but  may  l)e  dependent  upon  the  associated  gastric 
disease.  Rarely  twisting  of  the  ureter  and  occlusion,  with  the  formation 
Df  hydronephrosis,  has  been  observed. 

Diagnosis. — The  diagnosis  Is  often  difficult,  particularly  in  the  young 
infant.  The  presence  of  a  hanl,  round,  movable  tumor  in  the  upper 
quadrant  of  the  abdomen  and  replaceable  imder  the  ribs  is  characteristic. 
Appendicitis,  perinephritis,  stone,  and  renal  growths  of  the  kidney  have 
to  be  differentiated. 

The  following  is  an  example  of  the  condition;  Girl,  age<l  three  and 
me-half  years.  She  was  seen  in  considtation  for  chronic  intestinal 
odigestion,  with  impaired  nutrition.  From  infancy  the  child  was  subject 
0  frequent  attacks  of  vomiting,  with  abdominal  pain  and  s(mietimes 
liarrhea.  The  attacks  came  without  apparent  dietetic  cause.  At  the 
ime  of  the  consultation  the  child  was  having  one  of  these  disturbances. 
Vith  no  history  of  dietetic  ern)r,  she  had  vomited  the  night  Ix'fore  and 
ad  pain  and  diarrhea.    The  alxlomen  was  distended  and  tender.    The 
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liver  was  enlarged,  the  lower  border  one  and  one-half  inches  below  \V* 
ribs.  The  kidney  was  palpable  below  the  umbilical  line,  was  mm^Ws 
sensitive,  and  readily  slipped  back  under  the  rilw.  The  case  was  wl 
under  observation  long  enough  to  determine  whether  the  mov.^EilAe 
kidney  was  a  coincidence  of  the  intestinal  catarrh  or  bore  an  etiolo^.s;k-a] 
relation  to  it,  although  under  a  carefully  regidated  diet  fur  two  w^^si'lc 
the  symptoms  of  indigestion  disappeared. 

Aeatment. — Me<licinal  treatment  is  of  limite<l  value.  A  prop^^rHv 
fitting  bandage,  while  not  holding  the  ki<iney  in  pasition,  prewnta?-^  |>y 
general  pressure  its  too  free  excursion  from  its  he*!.  Most  imjjop"— <ant 
Is  the  proper  treatment  of  the  associated  digestive  dlsturliance  ami.  the 
relief  of  the  dilated  stomach.  During  p<»ri(Mls  of  tmimual  pain,  n*j**  t  in 
bed  may  be  essential  an<l  a  properly  fitting  luindage  may  Ix'  tried. 

In  severe  cases  surgical  treatment  Is  advisable. 
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CHAPTER    XXXII. 

THE   BLOOD-ANEMIA— CrHX)ROSLS—LEUKEMIA-PlJRPURA— 

HEMOPniLIA, 

THE  BLOOD. 

The  present  state  of  knowUKige  of  the  blood  conditions  of  infants 
3  young  children  is  very  incomplete.  Much  remains  to  be  learned 
1  much  of  wiiat  is  known  Is  obscure  and  <lifficult  of  interpr(»tation. 
p  the  general  ])ur|)ose.s  of  diagnosis  ami  prognasis,  however,  the 
ults  of  blood  examinations  arc  in  the  main  satisfactory.  Every  prac- 
oner  should  be  equi])iH'd  to  make  routine  bl(M)d  examinations  when 
uired.  This  includes  counting  the  red  and  white  blood  cells,  an 
Linationof  the  hemoglobin,  and  a  microscopic  stu<ly  of  fresh  or  dried 
1  stained  slides. 

differential  Gonntixig. — Tt  Ls  often  desirable  to  determine  the  percent- 
■  of  the  various  kinds  of  leukocytes  present.  To  do  this  alM)Ut  five 
radrefl  leukocyttjs  should  l)e  coimted.  Counting  Ls  Ix'st  dcme  by 
rig  a  mechanical  stage,  but  this  is  not  essential.  It  is  best  to  start 
nine  corner  of  the  slide  and  move  across  one  field  at  a  time,  noting 
numl>er  and  kind  of  leukocytes  present.  Having  reached  the  other 
=^  of  the  sp(^*imen,  a  fiekl  lower  down  is  counted  and  the  reverse 
^HJtion  taken,  thus  following  out  a  serpentine  course  until  the  entire 
I*  has  l)een  gone  over  (Figs.  I(i8,  169,  170  and  171). 
fc«d  Blood  OallB. — The  numlxT  of  these,  the  relative  hemoglobin 
Mcnt,  the  sizt\  shape,  and  staining  reaction  are  important.  It  should 
noted  whether  any  abnormal  cells  are  present.  The  size  Is  on  an 
-Tage  IJifi.  In  disease  they  may  Ix*  very  small,  4/i  to  \fi,  so-called 
^^rocytes.  Thes<»  are  seen  in  .some  cases  of  <'hlorosls  and  in  severe 
ite  and  chronic  anemias,  'l^he  siz<'  may  1k'  iricn'ased  to  10/^  or  2()/^ 
*^ese  are  called  megalocyies.    They  are  seen  in  severe  anemias,  usually 
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There  are  two  varieties :  1 .  NorTnofilastn,  whk'li  are  the  size  of  a  normal 
rei\  IiIwmI  cell,  Ijut  which  have  a  ilark-stnininj;  nuclous.  These  are  seen 
in  tiiilil  am!  seven-  aiienik,  ehlontsLs,  letikeinia,  etc.  In  ehildren  iUey 
niav  be  seen  in  JH>rn--niarrf>w  tllseikse  and  even  in  severe  leiiLj^-yUjsia, 
2.  MnjalfMast^t,  i/iganfobh.^tSt  are  \ery  hirge  cells^  K)/i  tt)  20fi  in  diameter, 
sbjwing  polyehroniasia  aiul  several  rlitFereiit  kimis  of  nuclei.  Tliey  are 
oU-^Tved  in  yount;  infants,  a.s  ntentioned 
ubove.  In  moderate  anemias  sfime  may 
\k  seen.  If  present  in  a  severe  a^neniia 
in  great  numtiers  a  diaj^nosis  of  penii- 
n>iis  anemia  .should  lie  made.  This  is 
iwiially  a  primary  pernieious  anemia,  hut 
gfi'at  niunliers  rnay  oeeiir  in  the  .sewre 
or  j>ernieiotw  tj'pe  of  seeondiiry  iineinia. 
Tlie  niiRiber  of  reti  Mood  eells  in 
mfaney  is  somewhat  alxjve  that  uf  later 
life.  At  hirth  the  average  Ls  from 
4,ritMHm  to  (;,5lH>.(KKIpere:mm.  This 
falls  iliirint;  the  first  weeks,  and  for  the 
first  Tear  of  life  an  average  of  .^.iJOIKdOO 
nmy  U-  given  for  healthy  infanLsv  and 
'^,0<)fJ,(X)()  ;vi  an    average  for  childh^md. 

rhr  hemofrluhin   Is  also   hijrh   at   hirlh,   usually  above   100  on  von 

"'^•Jd's  5eale,     It  sinks  t*^  nlKiut   100  hy  the  second  week  and  falls 

*>nti|  aUiui  the  third  month.     From  this  time  to  the  seeond  year  it  Is 

*'^'.  rarging  between  00  and  MJ.    After  the  seeond  year  it  increases  tmtil 

"***'■**    pulierty.     It  should  Ix'  lx)rne  in  mind   tbnf  thr  hemoglohin  in 

^*^^tnely  variable  in  <'hildhood. 

J  hv  .spet'ifie  gravity,  alkaleseence,  and  otlier  tilings  often  mentioned 
^^^   ^*i  yet  no  ^cat  praetieal  interest. 
^**»    Wliite  Blood  Cells. — These  are  of  partienlar  interest  and  are  of 
I        '*>u^  kinds.     EhrliehV  classifieation  Is  as  follows: 
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BL|J^-i^'*</'''<'e/^^,v:  SmuU  Mwwnmifar  Lt'vh}c\jic». — The.se  are  small  cells 
^^  **t  the  sis^e  of  a  rtvl  blood  eorpnsele.  Tlie  nucleus  oeenpies  the 
I  ^*^^T  |>ortion  of  the  cell.  The  nuelens  stains  well  \vith  ba^iie  dyes, 
,|  ^<-»l  iLs  deeply  as  the  narrow  rim  of  pT*(ftopla.sni  whieh  snrmumls  it 
V*^>phile).         ■ 

,     *"**»"iFf  Mtmonucltar  I^ihocifim  and  Transitional  Form*. — These  are 

*^*     pells  two  or  three  times, lar^^T  than  the  p^eeellinJ,^     The  nucleus  is 

Visually  not  <;|iiitein  the  centre,  and  stains  with  lia.sie  dyes.    It  does 

^tjiin  ILS  deeply  a.**  the  nucleus,  biM  is  always  much  darker  tlian  the 

y^^*^|ila,sin  which  siirroirnds  Jt.     The  protoplasm  Is  clear,  contains  no 

"*J^*'-»loN,  and  foniis  a  consi4ierable  portion  of  the  cells  fl>asophiIie). 

*  *»e  transitional   forms  resemble  slightly  the  follovsin^  in  that  the 

I*  '♦•'TIS  Ls  more  or  less  irrej^idar  in  shape  anil  stains  more  deeply  than 
*-*»e  simple  large  mononia'lcar  form.  The  protoplasm  may  coiiluin 
*'w  granules  which  stain  only  with  neutral  dye  (hence  neutrophilic 
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tt  poiymiuhMS.    TbrH-  war  rlJefadT  ^v^lev  Ikas  tfcr  p^mrfiiHi 

>  outIfu^  cciEcdsii  of  aetttmX  iiiitu  |uKiB?d  lir  namv  sti^  irf  fm^ 

■Uftsm.     'llir  nuHeo*  jttam  di^vv  v>tli  hm^dc  ilw^     Tkr  pwi»nytit*f 

t»K  with  acid  dyt9  Kod  uvtw  of  bnofC  drmr  »  fiUn)  villi  noovrav 

JIME  ctBltuM  wturh  sUifi  only  m-uh  tmilrml  tines, 

;    Eommophilc*  arr  in  f^rarrml  Apfv^iBorr  likr  1^  |imilii^ 

ilurlnu  faftd  it-uatlv  but  tvo  p*rt^    Tlv  i^tuia&B  Afr  U*yj  an]  jUiq 

r.whh  arki  djr^  ^ro^  for  ruuoplrL 

|bAt  arr  a«vii  onbr  onTasunaJhr.    TIvt  Rsmlfc  ifcp  polrHirkafi 

„.i[d  Bppearanrp  IjuI  the  ouciriK  maj  Ir  me0B«BJe«r  c^*  pnl^ 

tf  and  tor  prauuW  stain  only  «^th  Vor  ^T**- 

tmrntk  WhttB  OiliL    i/y^ryfv.— T^4  an  bi^  trlb  *Wli 

nnallTt  tikr  tfap  narlr^nJ  n^  <:rlbs  brk>nq;  in  thr  boarNBantnr,    TbiX 

^ab&aRv  foutvl  in  tfar  Uodd  m  cvrtain  dknne^  as  di^fatbrm* 

Etarratiun  ami  variiH»  mxi'mias,  a»  arU  a*  ia  ifjfc  laiwjii!  ti  ^y  aartf 

■ ,  itbm-  ihry  arr  otir  Cif  tbr  frattfcs  c^  U^  t&eAsc-     f^«aiaidf 

sv  r1irh*4   nrvuklur  tlrr  ifairT  mk  ^ttm  mm  kvp  HMorf  tm-  vai^ 

mind  rnif,    Thrv  \mvt  «  Ur]er  nurtrtB  vladi  tak»  bwt  a  p«k  sttoiw 

4Cid  iIk  sutTuundin^  pimoplaaa  »  filbil  vtik  ■k^riiiUk  ipmmik^ 

ioioHhiv^  thr  grantik^  mar  hr  nif»i^  at  1cm  NtfopUk'.    TW 

■^aaUr  Ur^T  than  anv  of  thr  crib  flir«rnbrd  abfK«^  boi 

a  in\v1iH*'yt«'  tt  tFuulr  <m  ihf  ^aiunp 

tl^  Buv  br  «niBU. 

rmopkUic  Iffdloryln. — ^l^esr  atv  Ekr  iht  ^auiilja^   rvrpl  lie 
iitlr^  arr  ^taionl  b«-  araj  4j^  (aoMfUir^ 
ID  ailiiitiiin  fn  the  aUj^x*  filKrr  rrQ  iiras  air  w  arrttnMHlfT,  taial 
ii3]|)t>rtant  itf  wtikh  an*  lic-^in-Tatnl  k-uki^^'vlr^     Tbr^r  air  Imlaafini' 
j^imn^  frrbly  or  iatrDsrly^  tKuallr  aitbnui  a  andrK^.  tjf  wkk  immA*. 
NoQ-imumUr  nin^ipfies  may  aba  he  vpa  in  any  wrrr  msr  ■iiii^i 
Bhad  fiaU*  an-  fonnl  in  TwnnaJ  ttkiod,  ImI  aiv  aavaJN'  awErltBtb-^r 
llifj  av^  grnrrallr  ivrti  Humpnl   u>^ttvf-.     TV7  aiv  few  ||r  «<»  ' 
a  mi  IiLhh)  vt-M^  aTf  i^>biricriB..  axHl  hairr  fh>  amrtva]  wmnMrM.    IVir 
riiniL^  s3|^ifa-miirr,  il  fbrY  hatr  a^ir,  ks  nt4  kiaivu. 

Moarf  i>«j|.— In  frrab  \ioaA  ibnr  ^  ^mi  nw»m»  ^^  rdml^ 
m-tiwly  (lanriti^  IhwIW?*.     Tlir^  aiv  a^Mpoand  ^  br  ife  aii^Hka  «< 
frrr  fnim  tbr  oHin^hilir^,     Tfarr  «ilafaU  nal  far 
pamsim. 

raaqfTaMrr  or  Yukks  Fa 


u^ 


t-  « 


Hv  total  ntrmhfT  of  Ipukocries  in  ttk?-  Li^  in 
jac«*Y  than  ailtilt.^    Thrv  art  hj^hnt  at  lintk, 
Tlvv  fall  mpif lly  iluHng  thr  fictt  Icir  dr^  nnl  1Mt&  an 
QOOD  ami  144106.     Uunn^  rhiMhmvi  iW  awr^-r  t- ^«a 
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DISEASES  OF  THE  BLOOD  §13 

r,000.  Further  study  is  needed  to  determine  the  number  and  variety 
e  various  forms  of  leukocytes  at  different  ages.  (See  Plate  XXI.) 
•  Significance  of  Blood  Ohangea. — Red  blood  cells  are  diminished  in 
ary  and  secondary  anemias,  are  about  normal  in  chlorosis,  and  are 
ased  in  cyanosis.  They  are  increased  in  high  altitudes  and  in  sea 
This  may  be  taken  advantage  of  in  the  treatment  of  anemia. 
emogtobin  is  diminished  in  all  forms  of  anemia.  In  chlorosis  and 
idary  anemia  the  corpuscle  contains  less  than  normal.  In  per- 
us  anemia  it  may  contain  more  than  normal,  but  the  total  quantity 
ninished  because  the  total  number  of  red  cells  is  also  diminished. 
the  cyanosis  of  congenital  heart  disease  there  Is  a  concentration  of 
lood.  There  is  an  increase  in  the  number  of  red  blood  cells,  from 
1,000  to  12,000,000  being  noted.  There  is  increased  specific  gravity 
increased  hemoglobin.  In  some  cases  there  may  be  an  increase  of 
•a\  thousand  per  millimetre  in  the  leukocytes.  (See  Plate  XXII.) 
'mpkocytes  are  normally  much  more  abundant  than  in  adults. 
y  of  the  so-called  cases  of  lymphocytosis  are  only  the  normal 
ags  of  early  life.  In  many  severe  diseases,  as  in  gastroenteritis, 
>lood  of  children  tends  to  revert  to  the  infantile  type  an<l  there  is 
at  increase  in  the  number  of  lymphocytes.  These  cells  are  increased 
Moping-cough,  rickets,  scurvy,  and  especially  in  hereditary  syphilis. 
greatest  increase  is  in  lymphatic  leukemia.  The  increase  must  be 
relative  and  alwolutc  before  making  the  diagnosis  of  lymphocytosis, 
f  the  [wlynuclear  neutrophilcs  are  diminished  there  may  be  an 
rent  increase  in  the  lymphocytes.  In  syphilis  where  there  is  doubt 
the  diagnosis,  an  increase  in  the  lymphocytes,  especially  if  coupled 
an  increase  in  the  cosinophilcs,  points  to  syphilis.  Cal)ot  has  sug- 
d  that  the  numlxr  of  lymphwytcs  in  the  blootl  of  a  child  might  l)e 
I  as  a  measure  of  its  development,  excluding  causes  for  leukocytosis, 
tandard  In-ing  the  normal  pi-rccntage  for  a  child  of  the  given  age. 
ukocytosut. — This  may  Ixj  physiological  or  pathological.  Physio- 
i\  leukocytosis  of  all  kinds  is  exaggerated  in  infancy  and  (childhood, 
leukocytosis  of  the  newborn  has  been  considered.  Fasting  lowers 
Luml>er  of  leukocytes,  while  taking  footl  increases  them.  After  a 
30,000  leukocytes  may  l>e  counted.  This  increase  logins  alwut 
>ur  after  the  meal  and  lasts  several  hours.  There  is  leukocytosis 
exerelse,  massage,  and  cold  baths.  A  leukocytosis  is  frequently 
just  lx*fore  death.  This  Is  called  atjonal  leukocijtosis. 
thological  leukocytosis,  affwting  chiefly  the  polynudear  neutro- 
4,  occurs  in  numert)us  conditions,  as  in  malignant  tumors,  in 
[lias,  owing  to  varioas  drug?^  or  experimental  procedures,  after 
e  hemorrhages,  and  especially  in  inflammatory  conditions.  Of 
importance  are  the  diseases  where  there  is  pus  formation,  as  in 
sses,  peritonitis,  osteomyelitis,  as  well  as  septicemia  and  pyemia, 
mpyema  it  is  of  .some  diagnostic  value  and  a  sudden  increase  in 
mkocytes  late  in  a  pneumonia  or  during  convalescence  frequently 
IS  an  empyema.  It  is  useful  in  differentiating  a  catarrhal  from  a 
lent  appendicitis.     Too  much  stress  should  not  be  laid  on  the 
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unportttUtL-c  of  k'ukiK-ytnsb!  in  surgical  dbca-scs  of  vtiry  voiiii^  rhililrm. 
Thf  sui>jtft  needs  further  investigation. 

In  luitior  irifivtions  thi'  Jcukix-ytixsis  is  nf  a  mill  I  ^rft*k*,  in  iniHU-mli! 
or  severe  infltLiiiiiiatfoiis  where  the  resistaiiee  U  ^h«[  li  U  tniirk«'il,  hut 
in  very  severe  infections  ifiere  nmy  U-  no  U-nkix-vtosU, 

In  pnntmoTiia  there  is  a  RMtiietiuii  in  the  henioglolun  uml  rt**l  ItUjcul 
celLs,  anil  in  all  fnU  exeo])tionally  mild  or  very  severe  easr.s  a  tnnrkrtl 
lenktH'Vto.sis.  In  ehiMren  thi'i  is  espeeiiilly  markitl,  r>0,(KM>  Ix'iiij;  frx-^ 
(jiienlly  noteil.  The  al)senee  of  k*ukoeyto.sU  iti  stn*4're  fas<*s  tneatks  a 
I)h4  prognosb.  In  itUst-ure  or  in  centrally  situatnl  pnrnmuni.'Ls  ilic 
leiik<H^yt*iSLs  uuiy  Ix*  of  inn^iideraWe  dia^^iiostic  vahir.  'riie  et**iiiw>jihili'* 
are  (liminL^hed  oraksent  and  their  reapixaranee  Ls  lukeii  to  mean  tlut 
the  aeine  of  the  dist-iuse  has  b<>en  ])fLssed. 

In  diphtheria  tlier*"  is  a  normal  red  I>I(mh1  enunt  whieh  fall-s  after  thi' 
third  or  fnnrth  day.  The  henio^li*lnn  also  diininl^lu's,  Tlie  n-lurn  lit 
normal  iri  slow.  In  eases  treated  with  antitoxin  tJu-  liws  uf  retl  Ulfjiwl 
cells  and  of  heino^loliiii  iH  not  »n  j^reat.  IjeiikiK-ytoHLH  Is  present  in 
nearly  all  instances.  It  may  Ik'  alisent  in  vrry  iniUI  ur  wry  m-wtv 
cases.  Engcl  foumi  nTyelo<-yte.s  in  very  se^-ere  viist^s.  Wlwrc  tl»i-y 
exceeded  !2  per  cent,  the  patients  died, 

Scarld  /crfr  results  in  a  diminution  of  the  red  1>14mx1  cells  and  c»f 
henio^lohin.  The  leuk(K*ytosi.s  vwrifs  with  tin-  itilcii'^ily  «>f  tlw  dbiea.'*'. 
It  reaches  it**  height  one  ur  two  days  after  thi'  a[)j>(^iiranr(*  of  tlv'  ra>h 
and  fails  {gradually.  [X'rsUting  after  thv  erupliuh,  Tl»'  i*n>^ini>phih"i  an- 
*iaid  t*>  increase  after  two  or  three  days  ami  reail)  a  rnaxiuutiit  of  fnun 
8  to  15  [x'r  cent,  in  two  or  thn^e  wi^eks.  They  then  fall  jfraduallv.  _ 
reaching  normal  aUmt  (he  sixth  week.  Awording  to  NrasxT  tlw — ; 
e()sino|)hllrs  are  increjtsrf!  in  favorahU'  rases  and  ihtTcasi-*!  in  tin*- — : 
unfavorable  ones.  In  dilfewiitiatiug  ineiiMk's  ami  M-arlatiua,  a  Iruku 
cytosLs  by  the  third  day  point;  to  scJirlHtina, 

W koopinff-couqh  shows  a  marked  and  early  leuk(K*vtosi8.  This  a|ipt*jir 
in  the  catarrhal  .^tage  >ind  ilisapjK'ars  ,slnwly  with  enniplrt*-  ronvalf?«frHT 
Thi^  ntnnlRT  avcragps  2r>JKH^  to  'Jll,*NK>,  and  it  is  pr(iuiuinc<*il  in  fhililrt-n 
undrr  fnir  years  of  age,  alKMit  onr-linlf  \\\v  while  cflK  in  ihr*--*!'  ca.^ 
U'ing  lymphocytes.  This  U  of  vahie  in  differiMiliating  wh(»oping-OLnipb 
fnitn  spjLsniiMlii'  cough  eause*|  hy  pre.Hsure  of  lulKTcnlons  hrtmehial  fv- 
mcdiiLHtinal  lymph  nork-s. 

l^arfCcZ/a.  — Fc w  tiliscrvatiditi  have  lx*en  made.  Kngi-l  Ul^  n-j»ort«'d  mtnl 
crate  (M)lyniiclear  tu'ntrophili<'  Irnktx-ytasiswilfi  4"ostnophiUa  afu-r  iH-uliat; 

Vwviuh, — I^ukiK'vlosis    U-giius   on   the   lliinl   or   fonrth   tiny   ufti"! 
iiKHMdalion  and  then  fidK  to  the  seventh  or  citflith  dav.  wiicn  llie  lenki 
eytr.s  may  i-vcn  fall  Im'Iow  imrinul.     Thi're  is  a  siM-ondnrt'  lrukoeyt»» 
on  thr  tenth  or  (wrlftfi  ilay,  h^'sling  from  two  to  six  da\>  [Sjdjotka). 

,-feH/    artii'tihr  rhcmnali.tm  show>  »n  aiu-min  with  IrnkiK-ytust-  vi 
ing  in  a  gt^ncral  way  with  the  mnerity  of  the  dis^'jts*'.    It  Yuxm  no  liingnosl 
vatuci,  however,  as  th*'  same  Is  fonnd  in  other  firthrilides. 

yfnuttffitis. — S^'ptie    inciiingitis   Iiils   a    lenkiteytosU.      (cn'lmispic:r*ai/ 
fever  has  it  in  al;<jnit  two-thir^lsof  the  cases,     tn  tuberculous  UH*ninj;^&9 


^nrSEASE.S  OF  THE  BLCKtD' 


thrrv  is  usiiallr  no  ]piikcH-yto.sJ^,  aUSuui^h  tht'R'  ure  exceptions  to  this. 
Kor  the  first  two  leuktK-ytosls  is  ofti-ii  of  valtu-  in  excluding  coma  from 
'     otli^r  causes  or  typhoid  resembling  meningitis.     There  is  leukocytosis 
in  brain  abscess. 

In  quite  a  numl>er  of  diseBscs  there  is  no  leukocytosis  unless  there  are 
eomphcaiioiLs,  It  is  iuifKirtant  to  l>car  thcNC  in  rnirul.  The  most 
prumtucnt  are  tubeiX'ulasis  in  its  vuriuu.s  forms,  tyj^lioid  fever,  malaria, 
iniimps,  measles,  ami  German  measles.  Influent  is  said  not  to  ba^'e 
le-ukiK'ytosls  in  most  cases. 

LfM«>pcnia,  or  a  diminution  of  the  white  bUxxl  cells,  may  be  present 
aX  times  in  any  of  the  discitscs  just  mentioned,  in  midniitritioii,  u-snally 
in  vtry  severe  anemias,  and  in  leukemia  when  complicated  by  an 
iritrctious  disease,  and  in  a  few  other  coniiitions. 

Eminopkilia,  or  an  inci'ea.se  in  the  numl»er  of  cosinophiles,  is  found 

ill   a  verv  large  numlH?r  of  eomlitioii.s  ancl  is  of  some  diagnostic  and 

|-»r*>pnustic  value    Amosig  the  coudilious  \v  here  it  is  found  are :  infection 

C>f  tliL^  Ixwly  with  most  of  the  animal  |iaru-sites,  ils  in   trichiiioisia,  anky- 

■■osluniiasis,  and  the  various  forms  of  intestinal  womis,  oxyuris,  ascarls, 

^i.rwl  the  tap**worm;  in  malignant  tumors,  in  many  other  diseases  lj4>lh 

sk.<:rtik'  and  chronic;  cspetnally  pemphigus  and  urticaria;  in  pijqiura  and 

^i«"nuirrhagic  exudate;  in  di?!ea.ses  where  the  hone-mjirrow  is  affected; 

i>i  Nkemia,  in  scarlet  fever,  and  sometimes  in  rheuinati,sm,  and  after 

f«*Tcis.     The  presence  of  eosiuophilia  show.s  active  regeneration  of  the 

^^C'wl  and  is  looked  u]:M>n  us  h  favorable  sign  in  severe  anemias  foHow- 

!*>;(  hemorrhage.     It  is  als<f  supposed  to  mean  a  g(x>d  prr>gnosis  in  setirlct 

Vt^*ver  tind  chlorosis. 
^lasi  crlU,  aiTonHng  to  Ewing,  art?  seen  with  greater  frequency  in 
[salients  from  the  lower  eliLsses  than  in  the  well-ttMio.    They  may  be 
*iicrrasetl    in   some   cases   of    leukemia   and  have  Ixvn   seen  in  olher 
*Hs<-ases. 

^ftfclociftcs  are  seen  under  .sc\'crid  comlitions.     They  arc  ]>rc.sent  in 

Jj^'J*!^'  niimhers  in  nu»st  cases  of  K'likemia.    'I'bey  may  la^  seen,  liowcver, 

small  numlK^rs  in  severe  aneniia,s  of  any  form,  in  the  lenko<*ytosis 

^f  S4)mc  infectious  (diphtheria)  and  after  any  severe  bluod  disturbance, 

uremia^  asphyxia,  and  the  like. 


ANEMIA. 


J      The  anemias  of  infancy  anfl  childR'n  an*  <h*serving  of  further  stmly, 

^*ur  kuowteilge  Is  iks  yet  chaotic  and  fragmentary.  Si^vcnd  thid^  luiLst 
"■/  Jxirite  constantly  in  mind.  The  age  of  the  child  and  (he  blooil  con- 
dition which  is  normal  to  that  age  are  important.  If  a  chiUl  is  backwani 
iln  tlev-elopnient  its  blorai  t-orrcspond.s  to  the  age  of  a  chilil  which  it 
^^'w^^mble.H.  Tlu're  is  a  tendency  to  n'vert  to  the  embrvonit-  ty])e  or  to 
i,'**^  UiM'  of  the  vounger  child.  Nonnoblasts  mav  lie  seen  in  curly 
P'^'ttncy  anil  have  no  rsjx'cial  significance.  leukocytosis  may  l>e  present 
Hn  a  ijeTcre  anemia^     In  infants  a  large  spleen  may  be  seen  with  any 
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form  of  anemia.    "All  the  sij^  l)y  which  iliscasc  is  shown  by  llw  hlmnj 
of  mkills  Kitv  fXii(i;^TaU'il  in  cliililren."  (CalxJt.) 

Simple  or  Secondary  Anemia. — .Simple  or  secondary  nnrmiA  \^  tfuit 
which  Is  iJuu  to  simii.'  known  r'a^.^c  in  conl^«l^l^tilK*ti<ln  to  prininn' or 
tht'  soHi-alU'tl  pcrnifioii.s  anemia  when  thr  caiLsc  is  ntikiiowtt  uim]  wmrr 
fi  certjiiii  I  )l<nitj  cotiditicm  exUts,  Some  of  tin-  ani'inins  desi^fiuiU'*!  h.-*  jjcr- 
nicious  mi^ht  bt*  cla.S8ucJ  as  secomlary  now,  a.s  tlit-y  havi^  Un-ii  found  duf 
to  pertain  icitt'stinal  parasites.  A.s  tht'  hlcHid  chtin^^s  xiw  iJu*  same  b 
in  tht'  (M'rnii'ioiis  anemia,  they  areeoasiden-d  with  that  ilLseasc*.  Siroplr 
atictniu  may  Ix-  of  any  ^ailc  from  thi-  nitjst  trifling  tu  th*-  niti.HiM-viTp, 
anil  even  fatal  fnnns  (nay  Ik-  met  with.  Th*.'  aiiernia  may  sUirt  iw  • 
aini|ile  anemia  and  later  takf  un  a  pernieiuus  character. 

Etiology. — Simple  anemia  is  exceedingly  common  in  iMfwmy  «n"t 
childhood.  Owin^  to  the  demamis  on  the  orj^inism,  any  tiling  nlwb 
interferes  with  the  proper  nntrition  is  liahle  to  eaiLse  aiu-iiiin.  Obteuc 
or  excessive  weakiu-ssof  the  mother  dunnK  pregnancy  rnay  Ik-  tU'  niee 
of  a  weak  child  which  soon  becomes  ant-inic,  due  lo  lack  of  [xiwor  lo 
form  sufficient  bUH^d.  Children  who  have  insufficient  ftMMl,  lijrlvl,  anJ 
air  are  always  anemic.  Ht*mnrrUuj^'  in  iiirancv  and  ehiUUnKMl  mu^  be 
followed  by  severe  anemia.  The  very  voiinj^  an*  much  rmm-  atltTted 
by  hemorrhaj^'  than  are  adults.  The  mimini^tratiou  of  certain  druji 
may  cause  anemia,  among  them  mercury  anil  chlorate  of  [xilivwumait 
in  common  use.    Anemia  may  follow  almost  any  ilisen-se. 

It  may  Ih;  tJue  tn  toxiiLs  whieh  are  produced  in  tlie  liody,  or  it  mat 
U*  (iwinj^  tti  the  fever,  to  niahirlal  or  uthcr  pura.site-s. 

OlasBi&oation.— TherL"  have  l»een  ivumrnnLS  attempLn  to  chLHsifj  llr 
secondary  anemias.  A&  yet  all  eUtstiifications  are  arbilrary  ami  iln  ot'i 
seem  worth  while.  The  ]m?scnce  or  alwence  of  an  enlarffctl  s]>lecii,  <i< 
lenkiK-ytosis,  ant]  i»f  the  severity  of  the  dlsea^se  are  the  usual  Ut-^b  W 
the  divLsion. 

Pathology. — The    blood   condition   differs    with    the   »'vrrily  of  tht 
dLsease.    TIk*  ditTererK'CS  swm  to  be  one  of  rlejjree.  but  it  should  U*  ixinK? 
in  mind  that  in  infancy  any  severe  anemia  tends  to  bring  i1m-  blootl  horlc 
nearer  lit  the  eirdiryiinic  tvpi-  or  to  the  \yyv  of  a  vounjjiT  c^hild. 

The  hemoglobin  is  lowered;  In  severe  eases  it  niay  jji>  \*y  ^ItJ  or  iriiil<r  — 
The  .s]>ecific  gnivity  is  a!s(*  lowered.    The  red  hlood  c*'ILh  are  diniinisf*"* 
in  ninnlKT,  varying  fr«>m  normal  to  1,500,0()()  or  even  lower  than  lb*' 
Thert^  b  iMiikiloeytosis  and  some  ditference  in  size  of  the  eelU.    T 
cells  are  usually  imdersiail  {inirrocytcis),  hmt  me^aliH-yti-s  may  lie  m 
with.     Theri'  may  Iw  |K)lyehn>niiL^ia  in  seven*  forms.     Nnclealrtl  rr« 
blof^d  cells  arc  seen  in  varying;  numlx-rs.     NonnoblaiiLs  an-  ppi-setU  i 
the  average  eases  and   me^alrd)lM,sts  may  \w  setni  in  the  wwre  r 
There  may  nr  may  not  l>e  UMikiMcvtJtisLs,    'I'his  hii-s  bt*en  eonsiderwl  ifn«l' 
tfiat  hciulinfj.     Then-  i.s  more  likrlihiHid  of  leuktK*ylosis  with  >eeim<Ui 
anemia  in  infancy  and  chiklhoo«l  than  in  adidt  lifi\aml  the  nundte-ri 
red  cells  is  usuidly  much  lower.     (See  Plate  XXII  I.) 

flymptoinatology.^The   symptoms   vary  with    the    intewily  of 
diseaiie.     In  thi'  milder  ca-ses  llu'rc  \a  pallor  of  ilie  skill  ainl  mi 
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mbranes,  languor,  loss  of  appetite  and,  as  a  rule,  some  digestive 
angement.  In  infants  and  children  there  may  be  marked  irritability 
I  peevishness.  This  in  a  previously  good-natured  child  is  very 
gestive. 

n  the  severe  cases  the  pallor  is  extreme  and  if  it  is  a  case  of  long 
nding  there  may  be  a  slight  yellowish  tint  in  the  skin.  There  may 
slight  edema.  The  tongue  is  usually  coated,  the  appetite  lost,  tM 
estion  poor,  and  either  constipation  or  diarrhea  is  liable  to  be  present. 
e  circulation  is  poor.  If  old  enough  the  child  complains  of  being 
[1  on  the  slightest  exposure.  The  hands  and  feet  feel  cold.  The  heart 
mds  are  weak,  and  there  may  be  a  dilated  heart  with  numerous 
rmurs,  and  an  enlargement  of  the  area  of  dulness.  Of  greater 
:juency  are  hemic  murmurs  heard  over  the  base  of  the  heart  and 
T  the  veins  in  the  neck.  The  respiration  is  more  rapid  than  in 
tlth  and  breath  less  ness  results  from  slight  exertion.  These  children 
!  easily  from  any  effort.  The  patients  are  irritable  and  capricious; 
bdaches  are  frequent,  and  indefinite  pains  are  complained  of.  The 
!p  is  poor  and  the  patient  may  be  very  wakeful.  There  are  liable  to 
attacks  of  fainting.  Enuresis  may  be  seen,  which  usually  disappears 
en  the  child  regains  its  health.  Emaciation  is  the  rule,  but  some 
ients  do  not  grow  thin.  Anemic  children  catch  cold  easily  and  are 
ine  to  catarrhal  conditions  of  all  kinds.  There  may  be  hemorrhages 
m  the  nose  or  other  mucous  membranes. 

The  spleen  is  enlarged  in  some  cases,  especially  where  the  predisposing 
eajsc  is  usually  accompanied  by  an  enlarged  spleen.    The  liver  may 

0  be  enlarged. 

Diagnosis. — ^This  is,  as  a  rule,  easy.     The  blood  changes  and  the 

stence  of  the  cause  are  sufficient.     If  very  severe  with  megal(x*ytes, 

^galoblasts,  and  polychromasia  it  may  l>e  impossible  to  distinguish 

aple  or  secondary  anemia  from  the  primary'  or  pernicious  form,  unless 

;  history  of  the  case  is  known. 

If  the  spleen  is  enlarged  and  leukocytosis  present  it  may  bring  to 

nd   lymphatic   leukemia   or   the   pseudoleukemia   of   infants.     The 

lemblance  may  be  striking  in  either  instance.    One  should  not  be  too 

Jty  in  coming  to  a  conclusion  in  the  former  ca.se  if  there  is  the  history 

one  of  the  causes  of  lymphatic  leukemia.  The  leukemia  Is  progressive, 

ile  the  anemia  is  apt  to  be  temporary  and  to  improve. 

-n  pseudoleukemia  (see  p.  824)  the  spleen   is   usually  larger  and 

elocytes  are  found  in  considerable  numlx?rs. 

^gnosis. — Prognosis  depends  on  the  cause.    If  it  can  lie  ascertained 

1  remove<l  and  the  bkM>d  condition  is  neither  very  severe  nor  of  long 
"ation  the  outlook  Is  good.  If  the  anemia  Is  severe  the  prognosis  must 
{^arde<l.  Monti  states  that  the  cases  with  leukocytosis  are  more 
>le  to  develop  into  severe  anemias  than  those  without  it. 

f  the  hemoglobin  is  reduced  to  Mow  thirty  or  the  red  blood  cells 
2,000,000  or  nearly  that,  the  case  may  be  regarded  as  very  severe. 
e  same  applies  to  the  presence  of  many  megalocytes,  megaloblasts, 
to  much  polychromasia.    A  high  color  index  is  also  a  bad  sign. 
52 
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Pernicious  Anemia. — liiprmer  called  progressive?  wTnirioas  nncma 
those  caats  where  there  was  no  assipnahlf  rause  am!  whcir*  (here 
a  prarhitti  pmjjifssivc  increase  in  the  severity  until  tloinh  tiM>k  [Tn 
Wf  now  rail  periiifious  liiiemia  thos^*  (*a,SL's  which  btvr  n  c]r(iijiU'  I 
picture  whiclj  is  ^iven  below.     It  may  nircly  hup(H'n  thai  a  vom.-  rtttj\t*r 
III  children  pnibahlj  ihree-foiirths  of  the  eo-scs  have  ciUkt  an  iLvti^iwI 
cause  or  they  are  cases  which  Im^ie  (icvclnjxMl  from  secondary  ancmi 
the  i>lood  picture  chanjjint;  from  nne  to  the  other, 

Etiology.^It  U  rare  in  infants  and  children.     Monti  and  Bt*r| 
jjivc  Ut  cjLses,    ( )f  tlu'st'  2  occiirix'd  in  .siicklin;fs,  5  fmin  oiil-  to  five  y 
and  !-*  in  children  over  6ve  years.     In  4  of  these  eases  then-  was 
assignable  cause.    Monti  has  stated  tliat  the  severe  secondary  anemi 
of  chihihood  with  leukocytn.sls  arc  liahle  to  Ixfonie  peniieioaH.    {'a-ses 
hereditary  syphilis  and  of  rickets  where  there  Lv  an  cidarH^-d  s|ilr*'ri  ^^^ 
put  down  an  among  the  nuist  freijui-nt  causes.     Intestinal  fjara-iil^^^, 
es]>*'cially  the  ankyloslonia  dno<lenal«',  may  lie  rc-spon.-jihli-  f<ir  il. 

Pathology, — The  lesions   found  consist  in  si-vere  anemia  of  nil  ^^ 
organs,  with  extensive  fatty  de^neration  of  must  of  them.     Tltt*  ht^^^^^ 
find  vcsisels  coffer  most  from  thU,  but  the  livrr  and   kirlne\-s  air  J»ly, 
iiftVctt'd.    Then'  an.-  nunn^rous  small  hemorrhagtw.    Ttirre  arc  dt-p<>M>, 
of  iron  found  in  the  liver,  dne,  according  to  Hunter,  to  the  de>(n«  ^v.;j 
of  red  bloo*l  cells  in  the  liver  by  toxins.    These  ti>xin»  in  some  case*  an- 
snpjHJsefl  to  come  from  the  intestinal  canal.     Tlie  tmiph   tiinhH  a^ 
often  a  dark-red  color.     .Small  liemorrlia^'cs  an-  usually  foimd  iii  the 
various  urpins. 

The  bfiuid  ehanj^s  uiv  eharac  fens  tie.    Tlie  speeilie  (jrsvity  is  lowrml, 
The  hemojijlobin  is  reduced  to  40.  30,  20  or  even  lnd<tw  that    ITr 
lienio;ilfit»in  contents  of  each  cell  may,  however,  !k-  normal  nr  aliDff 
normal.     The  rf»lor  index  of  the  et^U  is  hi^rh.     The  red  IiIothI  oelU  an* 
jjreally  rethieed  in  rminlMT.     There  miiy  Ik-  only  ^,(X>0,tHK)  jmt  ctiim.. 
or  even  fewer  than   tliat-     Owing  to   tile   high  color  index  ihrv  ?t»ui 
well,  but  the  eoloring  matter  It  tiitually  taken  unc^pially.     Tin-  avm^ 
liiamcter  of  the  n^J  Ijlood  cells  Is  iiiereiLstMi.     ^h•^;alo<'yt(^s  an'  eoinrw>n. 
while  niiemcytes  are  rare.     There  Is  injirkcd  |)<>ikihK'yTiisiH,     'VW  It*1 
cells  may  Ik*  |Mp|yehron]atophilic.     Nueleateil  re*!  IiIoimI  eells  are  ^n'f* 
l«>tfi  normoblasts  and  megaloblasts.     The  latter  nsnully  prepoii«l*'nit»-- 
Myelocytes  may  be  seen  occa-sionally.     Th^'  red  blocKj  et'lU  ha\T  l<*»^ 
their  tentieney  to  form  rouleaux.    The  lenktK-ytrs  tin*  diminlslitil  at  the 
exjM'iisr  of  llie  polymieli'iir  iieutrophiles,  wliieli  ^'ivcs  a  relative  iiwni-^' 
in  llie  lytiiijh(K'yte>.      lAMikiH-ytcxsis  due  to  inten  urwiit  alft.Tt)oti»  tn*? 
oe<*jLsionidly  emnplieate  the  pirturs\     (.See  Plate  XXIW^ 

Symptomatology. — The  synijitoms  are  those  of  severe  arn'mia.  1V*^ 
is  a  w;ixy  pallnr  of  the  skin  and  nuieous  membranes.  The  skin  ii.-*t»Hy 
is  a  ((irht  lemoji  tint.  Then,-  may  U*  slight  piilfines.H  or  tnlcma.  hibI  l***" 
in  the  disejisi?  this  may  l>e  very  marked  ami  thrr«'  may  lie  i-ffusiiKris  <«•*• 
the  serous  cavities.  There  may  or  may  not  W*  cmaeiatitm.  If  t]B-»^ 
U  no  emaciation  the  extreme  pallor  with  tlu'  a[»parent!y  well-iMMirish*'*' 
appearance  is  almost  in  itself  diagnostic.     Then*  Is  gn*ttl  iwdu** 
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arpotintinp,  poonrr  or  luttT,  to  prostration.  There  arc  restlcfvsnrss,  tlis- 
lurbcil  sUx'p,  and  nervoiLsiif.ss.  In  some  thfrc  niiiy  Ix'  paiEi  in  ihc  extrem- 
ities. There  is  markeil  dwpnea  on  exertion.  The  ht-art  Is  liktly  to 
twroine  dilaknl  and  is  coiLs(aritly  found  cnlarget!.  Hemic  miinunrs  and 
tliiise  due  to  t\w  ililatation  art'  prpspnt.  Thert*  is  a  venous  hum  ov<t 
iJhc  larger  vessels.  There  are  <ii^"stive  dLsturlmnces,  As  the  dLsea.sc'' 
prugf^sses  there  are  heinorrha^r^'s  from  the  niiicoUf>  memhrones  and 
titidcr  the  skin.  The  urine  Is  small  in  amount,  of  low  fipetific  gra\'ity. 
And  ronlains  no  albumin.  As  a  rule,  there  are  no  appreciable  elinical 
ohanjrra  iu  the  Uver,  .spleent  or  lymph  nodes. 

Diagnosis. — Thi^  "'^y  ^**-'  ilifHenll  at  the  start  or  under  certrtiii  etin- 

tiitioiLs,  and   impossihlc  without  a  hUiud   examination.     Although  the 

pjeneral  clinical  picturt*  of  a  severe  anemia  is  sufficiently  clear,  yet  the 

prtjpMjsis  dcp<'nd.s  often  on  the  nature  of  the  bhwHl  ehan>^.     Tliia  is 

panic ularly  true  of   a  child  where  an    anemia   may  l»e  very  severe  as 

fair  its  general  .sniiptonia   j;f>,   hut  \\hkh  .still  sh*»\vs   the  charaeteris- 

ticHof  a  secondary  anemia.     If  the  cause  can  l>e  removei!  tun)  the  child 

raaua^'ti  properly  recovery  may  be  rapid.     If  the  blood  change  Ls  that 

mo!  fK-mieiou.s  anemia,  however,  the  outlook  is  Vtad. 

^B      I'xKsirwiphilia  in  a  severe  anemia  may  f>oint  out  a  cause,  a.s  it  \s  seen 

^V^lu'R  thrrv  arc  intestinal  para-sltes.     Thcsf  should  l»e  kwked  for  in  all 

^Bc'3LS4.-s  and  especially  when  the  t*osinopliilcs  are  tncrea-sed. 

^H     From  other  blood  conditions  the  dia^postic  points  arc  fta  follows: 

^^S^ewre  chlorosis  may  clinicjdly  stigpi'st  p4Tnicious  anemia  owin^  to  the 

TftTll-nourishcd  conditinti.  tlu-  tinting  i>f  the  .skin>and  the  striking'  jvallor. 

Tir  number  of  red  bloiwl  ( rll-K  l-i  run^ty  anything  like  a>  low  in  chlorosis, 

»ij  which*  as  a  rule,  it  is  not  far  from  n<»rniul.    'llic  color  index  of  the 

odU  is  veiy  diiTeicnt-    In  chlorosis  it  Is  low.    Many  of  tl»c  cells  look 

Vile  ci*lorles3  ^sliiulow.s.     In  pernicious  anemia  it  Is  hi^h  and  the  cclU 

I       arc  dark.     They  are  al.so  liable  to  Ix'  lar^'r.     MegalobLtsts  Jiaxc  lieen 

^K  noted  in  chlonwLs,  but  are  never  a  feature  of  the  tlLsea.'iie. 

^w      In  lii'condarif  anemia  the  uundxT  of  reil  blootl  cells  is  not  sc*  lt>w,  as 

■  Ptrle.    I'here  may  be  a  leukocytosis  from  the  original  cause.    The 

^»  *'n|rir  index  of  the  rc*l  cells,  tlieir  iiKTcascd  si^e^  and  the  presence  of 

^■inf^Liilfibliists  in  abundance  arc  the  ^eatcst  helps. 

^H      In  Ifiihrmia  the  diaj^noais  may  not  l)c  !is  easy  as  it  woiiKl  si'cm.  ck|x'- 

j^Ptially  in  infancy,  where  there  may  Ix*  u  leukix-ytosis  anil  an  enUirjjed 

'*plecn  in  any  anemia.    The  red  cells  are  more  liable  to  Xte  reduces!  from 

•f'ukemia  in  infants.    The  lar^i-  numIxT  of  myelocytes  in  the  leukemic 

"liioil  is  ihe  ni(i*;t  distinffui-shing  fcaturc- 

'rhe  jMt'tuIoleuK-atiia  of  Infants  (von  Jaksch)  Is  discuisseU  under  that 
dist-ast-  fp,  ,S22), 

iPrognoaia.— The  course  of  ihe  dlsca.sc  is  progressively  downward,  but 
uiC'Te  arc  reraissionB  where  the  bUxnl  state  and  the  ^'cneral  condition 
•"lay  improve.  Then-  may  Ik*  fever  with  the  exacerbations.  The 
ft-Verap-  ea.se  is  moR-  rapid  in  the  child  than  in  adults  and  tlic  heij^hl 
jf  the  disease  is  rcache^l  in  six  or  eight  weeks.  The  disease  asually 
several  months   before   de»th  takes   place,     Very  rarely  it  maj^ 


iolor  index;  (c)  increase  in  size  of  red  cells;  (rf)  ile^ 

,iimi?rous  inegaloblasts;  (/)  few  or  no  nonnohlasts;  (j; 

lEfis  Skveue  (Su)Wkh  Cot'RSK). — (a)  R'Hiksioiw;  (h 

cnlor  imlex;  (c)  normal  si7>?  or  small  <'(?l!s;  {li}  ik>  degpn* 

(c)  niinu-rons  nonnoblajits;  (/)  few  niegalolilasts;  (</) 

of  polynntr|ihonucloiir  cells. 

Treatment. — Treatment  of  pernicious  ancmui  is  disc 


CHLOROSIS. 

Chlorosis  Is  a  primary  ant'iTii.n  in  wirK-li  ihcrc  w  a 
hcniogloloin  without  any  markcjl  (iimitnition  of  the  nui 
blooii  ceils,  except  in  very  severe  cases,    it  occurs  masfl 
pul>crty  and  there  Ls  a  characteristic  greenish-yellow  «! 
the  skin  which  ha.s  led  to  th,'  popnlar  name  of  "^reen  s 

Etiology. — The  exact  cause  is  unknown.     Ft  tKTurs 
as  a  nile,  and  Is  almost  always  jiecn  in  ^irU.    C)cca.siomd 
may  Iw  seen  in  Imys-    U  is  more  frequent  in  bninettn 
Previous  ill  health  and  more  especially  liafi    hygiene  1 
cHuacs-     'I'he  majority  *>f  the  cawes  are  seen  in  j;irls  w 
of  fresh  air,  .-Hunshinc  ami  iifcht,  of  exercise  in  the  or    ~ 
pmpcr  food.     OvenTowdin^  and   overwork  make  iti 
factory  and  shnp  ^irls.     Marked  psirhical  (ILslurhnni 
Virchow  pnt  down  a.s  a  cause  tiie  conp^nital  narrowl 
and  bloodvessels  uikI  a  smaU-sizA-^l  lieart.     This  c*»nld 
a-s  nn>st  ca-ses  recover  perfectly.     The.se  chants  areJ 
in  (he  status  lyrnphaliciis,  in  which  there  is  freqncntll 
diliim  of  the  blood. 

Pathology. — ('ases   run^Iy  come  to   autopsy.     Th< 

li«rt*il1v'   ilii'il    nf   a    /•nmi-^lifoj ttniv    f •i1'u.i>i-iiln'Ui4Lr     ■■lf...Bi  ^-^t 
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Blood  from  Case  of  Clilor-osis,  showing  Slight  Staining 
S  the  Red  Blood  Corpuscles  and  Presenoe  of  Mononuclear 
^ukocyles.    (Musser.  i 

Mil'.  A,  oh,  ■>!- itriiiii>r-'i<>n,>      TlftiWn  h\  -I    JK  'A.  Chri"*- 


Pernicious  Anemia.     ^.Musser.) 

1.  Lnrzo  MoDnnui'Ipar  Lymplificytc.  .=^.  STrmil  t.^miihuM-yi)'. 

2.  rmljrmnnilM'iiiirlriii' l-fiikitoyt*' or  KpiUriif'iiiip.        li.    Poikilu^'y^r. 

1     MirT-Mn-r 


NiU'lr-jilrHl  Rw|  (Vrt'iwrli"*. 
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lat  in  severe  cases  the  number  of  red  cells  may  fall  to  two  or  three 
lillion  per  cubic  millimetre.  The  color  index  of  the  cell  Ls,  however, 
iwered.  The  size  and  shape  of  the  cell  are  altered  and  these  are  more 
tarked  in  the  severe  than  in  the  mild  cases.  Some  of  the  cells  may 
ive  so  little  hemoglobin  as  to  look  like  faint  round  shadows.  Other 
iXh  are  somewhat  smaller  than  normal  and  there  may  be  poikilo- 
rtosis.  Normoblasts  may  be  seen  sometimes  in  the  severe  cases.  The 
ukocytes  are,  as  a  rule,  normal,  but  there  may  occasionally  be  a  slight 
ukocytosis.    (See  Plate  XXIV.) 

Symptomatology. — ^The  symptoms  are  much  like  those  of  a  simple 
lemia,  but  there  is  no  emaciation,  the  well-nourished  appearance 
;ing  in  striking  contrast  to  the  pallor  and  tint  of  the  skin.  The  skin 
IS  a  greenish-yellow  color  and  there  may  be  patches  of  darker  pigmen- 
tion.  There  is  frequently  slight  puffiness  or  edema  present.  There  is 
lortness  of  breath  on  exertion.  Palpitation  of  the  heart  is  common 
id  there  is  a  rapid,  weak  pulse.  The  heart  Is  often  dilated  if  there 
IS  been  much  severe  exertion.  This  is  usually  seen  in  the  right  ventricle, 
it  the  left  may  also  be  affected.  There  may  be  some  hypertrophy  of 
e  left  ventricle.  Hemic  murmurs  arc  heard  over  the  h&ae  of  the  heart 
id  a  venous  hum  over  the  large  vessels  in  the  neck.  There  is  a  coated 
ngue,  a  capricious  appetite,  and  unusual  longings  for  all  sorts  of 
range  articles  of  diet.  After  eating  there  is  often  discomfort  or  indi- 
stion.  Pain  in  the  region  of  the  stomach  is  a  frequent  complaint, 
yperacidity  may  be  present  and  gastric  ulcer  may  complicate  the 
se.  Constipation  is  the  rule.  There  is  generally  amenorrhea  in  older 
rls.     Slight  albuminuria  may  be  present.     There  may  sometimes  be 

little  fever. 

The  patient  is  nervous,  fretful,  and  irritable.  Attacks  of  crying  from 
ight  causes  are  not  uncommon.  There  may  be  hysterical  attacks, 
ertigo  is  of  frequent  occurrence  and,  if  not  that,  the  patient  complaias 

attacks  of  faintness. 

The  duration  is  that  of  a  chronic  condition.  The  cases  last  months 
'  even  a  year  or  more.  The  course  varies.  There  may  l>e  periods 
here  the  condition  is  reasonably  good  followed  by  relapses. 

Diagnosis. — Diagnosis  is  easy.  The  disease  can  usually  Ik-  recognized 
;  a  glance.  The  blood  examination  setdes  the  question.  Care  should 
;  taken  to  recognize  those  cases  asscx'iated  with  the  status  lymphaticus. 

Prognosis. — This  is  good  if  there  are  no  complicating  diseases. 

Tteatment. — Prophylaxis  is  important.  Shop,  factory,  and  school-girls 
lould  have  sufficient  fresh  air  and  light  and  not  be  overerow<le<l.  A 
w  factories  have  recognized  that  they  can  save  money  by  arranging 
ir  the  health  and  well-being  of  their  employes.  The  medicinal  trcat- 
lent  is  along  the  same  lines  as  for  other  cases  of  anemia.  Diet  is 
nportant  and  iron  the  most  efficient  drug. 


822    DISEASES  OF  BLOOD,  LYMPHATIC  SYSTEM  AM>  VlASDS 


FSEUDOLEUEEUIA  OF  INFANTS  (.TON  JAKSCH). 

The  iliseas*^  ilescriljefl  by  von  Jaksrh,  in  1S,S9,  as  Anrriiiu  Infanmni 
PscinloltMikt-mica  is  n  tarv  form  of  anemia  sct'H  only  in  infaitU  ll  » 
chararU'rizftl  by  a  gruve  atu'inia  ami  It'tikot-ytiwLs,  ttijit-dwr  *lib 
enlar^nient-  of  tlif  splrrii,  liver,  anil  situictuni's  of  iJa^  lymph  funk^. 
There  lias  Ikvii  niiich  iliseussion  ns  to  wlu'thtT  tfic  r'(iTi<tilH*ti  is  mtllt 
a  separate  disease,  antl,  if  it  is  not,  whether  it  slioiilrl  Ixi-  rlfl.s«il  u  a 
secondar}'  fineinia,  on  a  [KTnielous  anemia,  nr  n.s  ii  leuki'niiu.  Willmut 
PTilepiii^  into  the  illsoit-ssitni  it  may  l>e  .s«id  iha*  it  U,  for  the  pn-M-niat 
any  nite,  a  gixxi  way  to  dlsjjosc  »>f  a  certain  numU-r  uf  puxy.lin^  am-mias 
of  early  life. 

Etiolog7. — M'he  niajoiily  of  eases  ihvut  lH'twe<'[i  seven  ami  Iwrlw 
montiis  of  a^'.  It  liu-s  l>e*'n  seen  somewhat  (Jirlier  and  also  lu  kli' « 
three  and  four  years. 

In  twenty  ea,se,s  collected  by  Monti  and  Berj^un,  sixtem  hatl 
riekeLs  and  one  hereditary  sj'pliilU.  Monti  is  of  thie  opinion  thutitiiutT 
develop  fmrn  severe  anemias. 

Fathology, — Tlie  spli^-n  is  larj^  and  hard.  There  may  U-  lliiekrriinjt 
of  the  eapsiile;  tniernseopieaUy  the  only  ehanfje  is  a  sinipir  UyyeT' 
plasia*  The  liver  Ls  enlarj^'d  in  almost  half  the  eases  and  is  hh'uI  (h  ir*f 
no  relation  to  the  size  of  the  spleen.  There  is  ua  inHllration  of  tlw  liw 
witli  white  eells  as  in  leukemia,  but  then*  are  some  nnl  atid  wliitcirlb 
found.  In  alxmt  half  tlie  eases  there  lias  U-en  enlar^-ment  of  i\w  Ivmph 
nodes.    Changes  in  the  lx>ne-mari'<>w  have  IxtMi  nuteiL 

Thi'  blood  eonditioTi  Is  afi  fi>Uows:    The  sj>erifie  j;rui*i(v  i<  hvivn%\ 
from  LO'i.")  to  1.045.    The  hemo^jlohin  is  l(*were<],  in  some  a-*  niirli  a* 
to  '50.     The  To{\  blooil  cells  art-  f;n'jtl]y  dindciislietl  sornriiims  U)  If* 
than  a  milHon,  nsually  to  tx-tween  on<*  and  two  millions.    ThrirdorB* 
are  fri'<|iiently  chan^'d  Ixitli  in  size  nnd  shape,    'i'hen-  an*  mi<ni«'iw* 
aiitl   megaUx-yti^s   as    well  Jis    puikilr»rytosls.      Nucleated    ret!  n-ll^  »>* 
present,    both    nfirmohlfi^t^   and    mejfa  lob  lasts.      'I^he    whih^   cclk  i**^ 
iiUTC^aspil  so  that  the  relation  of  white  In  red  cells  is  ImOow  1 :  100.   Mff**" 
pive.s  the  variations  its  iH-tween  1  :K5  to  1:15.     In  other  words,  a  Viit*"*" 
eytosis  of  from  2IJ,0tX>  to  r>(l.(KK).    The  mtmnmich-ars  and  |Milymiclri 
are   IxJlh   inen^ased,   s*jmetimes   one   ^iiid   sometimes   the  niher    T^ 
eosinophilea  may  Ik*  increased.     Myelocytes  may  l»e  present.    'Hie  wli 
cells  stain  flifTerently  and  tliere  may  lie  ciirions  ap|xmrnneps  cuts»ed 
the  irreipular  way  in  which  lliey  react  to  the  onlinary  dyt-s. 

Symptomal^logy. — The  symptoms  of  the  disease  an*  thnse  of  n  chroi 
anemia.    Then*  U  usually,  thinij^h  not  always,  emaciation.    The  i»t*^t-* 
anemia  causes  a  each^M  tic  uppearanee.    'I'here  is  loss  of  appptitr  » 
digestive  disturbance.    The  spleen  i^  large.    The  Uvcr  and  lymph  iwi 
may  also  be  cnlar^'ih    The  disease  cnay  go  Ut  a  certain  point  ami  iW  ^ 
remain  at  a  standstill,     'i'hcre  may  l)e  j)eri4Kls  of  improveinetit  a.i 
peritwls  when*  the  patient  ^'»ws  worse.     After  dra^ng  aloajj  fof 
long  time  the  patient  may  die,  sometimes  upparcnitly  frtmi  the  annf* 
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sometimes  from  some  intercurrent  disease.     Fuur  eases  out  of  Monti 

inl  Bur>5^iin's  twenty  »lieLU 

Diignosis.— 'IliLs  may  be  a  matter  of  considerable  *lifficultv.  It  is 
on  sefin-tiing  and  weighing  the  ilifferentiii!  [Hiiiits  that  one  realiws  on 
wbt  an  iiLse<-ure  basis  the  disease  really  .sland.s.  The  tiyniptoni-coiri|jk'x 
will)  the  bttKnl  findings  Uiken  all  t(iff:*lher  an'  uf  tlie  greate^st  value. 
Mnhti  re^nls  it  sl-*  a  sort  of  fortrunner  of  It'i/Jcf^tiiia  in  some  eases.  If 
the  ]>a,tieiit  dies  the  autopsy  shows  n  diiTerent  prcwess  from  lenkemiu. 
If  lite  patient  n-ei^vers  it  U  goixJ  evidence  that  it  was  n(3t  leukemia. 
nV  1eukf>cytes  are  not  so  numerous  as  in  leuketnia.  but  it  mnst  be 
lionir  in  initnl  tliat  under  eertaiiu  ectndititmis  a  low  lenk(X"yte  eonnt  may 
Lf  fmind  in  lecikemia.  The  jx^reentagi'  of  mycjtu'ytes  Is  lower  in  pseudo- 
Viikcmift,  as  a  nilf.  The  liver  is  not  so  large  and  the  lymph  nodes 
tnav  not  J»e  enlarp?*!  at  all  in  some  eases. 

The  color  index  is  lower  iii  pstnidoleukemia  ai*  a  general  thin^  than 
tn  fxTnielous  unemiu.  The  nnnilHT  *»f  rhI  cellw  is  li)wcr  in  pernieioiis 
aw'inia.  It  must  Ite  Kirne  in  mind  that  leiikfjeyto.sLs  may  tx-eur  in  any 
ve  anemia  in  infiiney:  were  it  not  for  tfils  the  diagno.sis  vvotdd  lie  euBV. 
lie  general  elinicul  picture  with  ihr  larger  nund^er  of  myelwytes  is 
tie  Ijest  meaas  of  distinguLshiiig  the  two. 
The  fact  that  rickets  and  s^iihilLs  may  Iwth  cause  anemia  anfl  leuko- 
tusls  with  enlar^^d  spleen,  liver  and  lymph  norles  makes  it  'litfienlt 
to  separate  secondary  anemia  at  times  from  pscutiolenkemia.  The 
spkvn  li  perliaps  lar^r  in  the  latter  atwl  m^'eloeytes  mon*  in  evidi-nce. 
"^leii  there  has  Ijeen  neither  rickets  nor  sj^diilis  the  diug^no.sLs  is 
easier. 

The  nodes  are  larger  in  Hod^kin's  disease  am!  the  anemia  is  not  so 
TP.    ShouUl  there  lie  any  doubt  a  section  of  the  nodes  will  clear 
the  diajrnnsL*, 
Treatment. — This  is  the  same  as  outlined  for  anemia  (p.  827). 


I      aw 


1 
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This  19  a  rondition  where  the  white  blwKi  cells  are  principally  alTectcd* 
ibrlieh  hits  spoken  of  it  as  a  "mixed  leukm-ytosLs"  where  all  forms  uf 
fhilt'  cells  MCTf  iiieix-ased  iis  in  enntrailistinetion  to  |jotynueK'ar  Icuko- 
_ty1iiRis  either  of  the  neutrophilic  or  the  eosinophilic  t\-pc.  There  are 
'  *n  adilition,  in  one  of  the  forms^ cells  which  normally  l>elongin  the  lw>ne- 
mamiw — myelocyU's.  Witli  these  ltloo«i  chancres  there  are  lesion-;  in 
oT"  spWn,  Ixine-marrow,  antj  in  some  eases  in  the  lymph  ufnlej**  In 
"ifanLs  it  may  at  times  be  diHieidt  to  draw  the  line  in  some  eases  of 
l^'ukwytoiib  and  leukemia,  espesialiy  of  the  lymphatic  t^\'pe. 

Btiol&gy. — Ktiolog}'  Is  obs<Ml^t^  It  Is  rare  in  mfancy  and  childhood, 
bitt  L^  ixxasionally  seen.  In  some  causes  there  seems  to  1k^  an  hereditary 
^^'MiU'ni-e.  It  Is  more  common  in  Kiys  than  in  ^rls.  S<mie  t>f  the  eases 
*'**  distinctly  primary,  no  previous  disciise  having  bei'n  noteil.  In 
***oer*  congenital   syphilis,   riekeU,   malaria,   simple  anemia   and    the 


k. 
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various  iiifet'titms  of  (hiMhnoil  have  lK*en  oUservftJ  an  pntnlin^  It,  In 
some  iiistaiK'cs  tlif  cliiUI  litt.s  hm!  u  stiocessioii  o(  (he  dist-ascs  iiK-wlftit 
to  early  life  aii*l  it  Li  inipussible  lo  say  whether  liieiv  Ls  any  cfximrtirjn 
between  th^  two  or  not. 

There  are  numerous  llieories  te^nlinj;  ihe  eausr  of  the  ilUt^aM*.  Hy 
many  it  hns  Ikhmi  ri'«X'ir'ieil  as  «n  infeetion,  f-mvit  t'lainis  {**  him*  fdiimi 
a  heinaiiielm  \n  \\\v  IjIimkI  nf  leukemie  patients  which  he  n-gartls  as  thr 
cause.    This  newls  eonfiniiation. 

Patholoffy, — There  are  two  types  of  the  rlisease.  The  commnDrsI 
fonii*  wlierc  the  prineipaS  ehun^-sare  in  the  spleen  aiu]  iKior-iTiJirrxift.b 
called  ^ptem/mtft'lognioit-s  or  tiiyelo^'iunis  lenkeinia.  'I'he  ntht-r  fonn 
LS  the  lymphatir,  wFiere  the  lymph  rKxles  are  the  |iritieipal  .site  of  di;**.*. 
AH  the  organ-s  mentinneil  are  involved  in  some  ease's* 

The  lesions  found  are  very  striking.  The  hioml  in  >Try  severe  cam 
eontiilns  so  many  white  cells  as  to  approaeh  [lus  in  ils  afi|M'urun«. 
Thi'  l«iii('-iiiarriiw  is  the  scat  of  extensive  changes, eon-ststin^prineipRilh 
in  tlie  infiltration  with  lymphoid  eelLs,  whieh  in  rtutne  r]i>e.s  give  it  i 
^H'nlsh-yellow  a]>pearunee.  I'he  spleen  is  enlargieil.  L'^uallv  tfar 
enlart^ement  Is  very  ^eat,  as  it  may  take  up  over  half  **f  the  aUlnmiiul 
eavity.  In  the  inon*  arute  eases  it  Ls  foun»l  to  l»e  soft,  dark,  nml  lull  nl 
blotnl.  Later  it  Ix'eoines  hanler  and  there  may  lie  yn'risplenitis,  Tbr 
orj^an  is  full  of  iiwltiles  which  are  made  up  of  IjTHphoid  cells.  'IV 
Malpij^hian  t^iq>nscle.s  are  prominent  and  mieroseopienlly  there  » 
fount)  tij  he  a  siiperahinidanee  of  lymphoid  eells.  'Inhere  may  Ir-  infarr- 
tioiis.  The  liver  is  enlarg4Mi  and  may  contain  lyniphonmtiMis  niNhilt-^, 
In  the  lifinphfitic  form  the  lymph  mules  are  enlarip^d  and  hartLlMitatf 
usually  movable.  At  the  outset  one  or  mon*  ^rou[>s  may  l»e  itiTpctnl, 
hut  later  on  there  is  liable  tti  he  a  general  enlarp'ment  of  alt  of  tbr 
n<«les.  The  lymphoid  tissue  in  the  intestinal  trai't  may  l>e  affected  nwl 
also  the  tjmsils  and  th^^  hinplioid  tissue  alxjui  ilu-  ni4>tith. 

There  are  two  tj^M's  of  lymphatic  lenkenna.  In  (he  aciit<*  tlirrr  is 
only  moderate  enlargement  of  the  spleen  and  a  i^n-ut  lfnd<'nfy  tx*  |M*tii'Iiii 
ami  to  hemorrhages.  This  has  been  re>^nli*d  as  an  infection.  In  tl»* 
elironie  type  the  spleen  is  very  large. 

The  two  form.s,  lymi)hatie  and  splenomyelogcnous,  Ret  their  lliiTt'^ 
entiation  ehieHy  from  the  btooil  chan^-s.  The  hemoglobin  l**  dirnini^Iir'l 
The  red  blood  cells  arc  usually  diminished  but  normal  in  M/jf  exirpl  in 
very  severe  case.'*.    There  are  normoblasts  present. 

In  the  sphnomifeioffenous  form  the  white  cells  are  ennrniflttsiT 
increased.  The  nundx-r  may  l>c  as  high  a^  .VKJ.OOO,  while  HHJJJiW 
is  a  e4:tmmori  number.  These  consist  of  largt^  iniuilK^rs  i>f  myeliif)1(^ 
of  various  sizes.  The  polynuolear  neutr^jpliiles  are  incn-asitl,  hiK  tlr 
prrrentag<*  of  them  present  may  he  decreaswl.  llie  lymphor\irs  van 
a  great  deal,  l^hey  are  increased  more  in  some  cases  limn  in  otl>rf9. 
The  larg*'  mononuclears  are  increaserl.  The  pf»lynuelenr  «if«.ino|)liitrt 
are  inereasid  and  (his  may  lie  a  point  of  snnn'  diagnostic  imporiiuK-f. 
though  it  is  ncjt  one  of  the  eH|>eeially  charaiteristic  features  nf  tbr 
ftisease.    The  mononuclear  pfwiinophilcs  arc  also  incn-asi"*!.     Tlir  roArf 
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cells  may  be  very  much  increased,  which  is  of  considerable  importance 
in  diagnosis. 

In  the  lymphatic  form  tlic  lymphoid  cells  are  the  featiires  of  the 
disease.  They  may  form  as  high  as  80  or  90  per  cent,  of  all  white  cells 
present.  The  other  white  cells  may  be  incn^ased  as  far  as  actual  numbers 
go,  but  they  are  diminished  when  it  comes  to  estimating  percentages 
by  differential  counting.  In  some  cases  the  blood  may  seem  to  consist 
almost  entirely  of  lymphocytes  and  red  blood  cells.  Myelocytes  and 
mast  cells  may  or  may  not  be  present.     (See  Plate  XXV.) 

Two  things  must  be  borne  in  mind.  One  is  that  just  before  death 
the  white  cells  may  fall  to  normal  or  below  it  and,  secondly,  there  may 
be  a  return  to  the  normal  or  near  it  when  there  is  some  intercurrent 
infection,  as  typhoid  fever.  After  this  has  disappeared  the  leukemic 
condition  of  the  blood  returns. 

Symptomatology. — The  disease  in  infants  and  chiklren  is  essentially 
the  same  as  that  seen  in  adult  life,  Imt  it  is  more  rapid  in  its  course, 
as  a  rule,  and  it  has  been  described  as  having  the  symptoms  more 
exaggerated.  The  course  of  the  disease  is  a  matter  of  weeks  or  of 
months.  The  course  may  be  verj'  acute,  and  an  instance  is  recorded 
where  in  a  typical  case  death  took  place  ten  days  after  the  onset  in  a 
previously  healthy  infant.  On  the  other  hand,  it  may  drag  on  for  a 
year  or  more.    There  is  a  case  on  record  that  lasted  three  years. 

The  on^et  may  be  sudden,  but  is  usually  very  insidious.  Sometimes 
a  sudden  hemorrhage  calls  attention  to  the  disease  which  had  been 
given  no  especial  concern  before.  Ordinarily  there  Is  the  gradually 
increasing  pallor  of  the  skin  and  mucous  membranes.  There  is  some 
digestive  disturbance  which  is  often  thought  to  be  the  only  trouble. 
There  are  lass  of  appetite,  indigestion,  attacks  of  vomiting  or  of  diarrhea 
and  sometimes  a  little  fever.  There  is  a  tendency  to  hemorrhages. 
These  are  usually  slight  in  the  beginning.  Nose-bleed  or  a  little 
bleeding  from  the  gums  or  a  little  blood  in  the  stool  may  be  note<l. 
The  skin  bruises  easily  and  slight  blows  and  knocks  which  ordinarily 
would  cause  no  trouble  may  leave  an  ecchymotic  spot.  The  sleep  is 
disturbed  and  the  child  becomes  nervous  and  irritable.  As  the  disease 
progresses  the  spleen  becomes  enlarged  and  the  attention  of  the  mother 
is  usually  callecl  to  the  enlarged  abdomen  and  the  splenic  tumor.  In 
other  cases  the  enlargement  of  the  lymph  nodes  is  note<l. 

The  Developed  Stage. — When  the  disease  has  reached  its  full  stage 
of  development,  if  such  an  expression  may  be  allowed,  the  picture  is 
ft  striking  one.  The  pallor  is  extreme.  The  skin  is  flaccid,  has  lost 
its  transparency,  and  is  of  a  dirty,  muddy  appearance.  There  is  a  ten- 
dency to  perspire.  There  may  Ix*  occasionally  a  Httle  icterus.  There 
b  a  liability  to  eczema  and  sometimes  there  are  pemphigoi<l  eruptions. 
Purpura  Is  common.  The  purpuric  spots  may  l>e  rather  small  and 
numerous  or  they  may  he  larger  and  resemble  bruises.  Rarely  there 
are  lymphomatous  nodules  in  the  skin.  These  are  small,  whitish  masses, 
varying  in  size  from  the  size  of  a  grain  of  wheat  to  a  centimetre  in 
diameter.     When  seen  they  are  usually  scattered  all  over  the  body. 
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As  the  disease  progrf*i<vse>i  tliere  is  mort*  or  Iras  (ilema  and  »liis  i>  nii»t 
ni>litviil>l('  aljoiit  the  fiU'o  ami  extrt'iuities.  LaU-r  u\\  tlicrc  iiuiv  Xw 
efTdsioh^  into  the  sitous  caviurs. 

Th<*  enlarged  nrnlf-s  whiuh  are  usijully  present  innke  a  striking  piciurr. 
There  are  generally  several  jjroiips  uffwletl,  in  some  coses  pnutiriilly  mil 
the  lymphoid  tissue  of  the  IhkIv  U  inv*i|v«l,  Tlic  tt-rvieal  iuhIw  apr 
pntljiibly  thf  nitwt  iioliceid>lr  and  llic-  hirgi-  ftilhir  of  tUMle.-^  iiiuy  inlrrfrrr 
with  the  movements  cjf  the  heml.  The  axilhiry  and  ingiiimd  ntKli->  arr 
also  easily  felt.  They  are  hard  hut  not  teinlrr  and  art'  nioviilile.  'Hit 
intnilhoraeic  nixies  may  be  enhirgi^il  jLnd  pRwhiir  pn'ssnn*  symptoms 
sitnihir  to  those  mentioned  in  Hl«l^x^iil^-s  dliea'.e.  The  nu-M-iilerie  nodi^ 
may  U*  enlar^'d  and  ejL*^ily  palpable.  *i*he  tonsils  and  ihe  IvniptMiid 
tissue  about  the  fnuccs  and  mouth  may  l>e  very  much  atTeeiol  jumI  be 
a  noticeable  feature  of  the  (ilst^ase. 

Tht'  spkt'ii  is  enlar^tl  in  all  rases  that  have  la.sted  any  Irn^h  of  time. 
When  il  is  \vit^  fissures  tnav  Iw  felt  alon^  ils  niar^nn.     El  niiiyexlrmj 
to  the  umbilieus  or  even  farther,     There  may  Iw  (endernes-s  <ty%'T  i\w 
spleen.     The    abdomen    is  distended    and  flie  4-hilil  [jM*t-lK'llifd.     'V\w 
liver  is  often  somewhat  eiilargeti  and  may  \te  very  mueh  s*>.    'Ilic  urin*^ 
early   in   the  disease  whowa   no  espi^cial  chanjjes,  but   hiter   there  arr* 
albumin  and  easts.    The  heart  is  rapid  and   weak.     Then-  is  dysprwju- 
on  the   ,sli^htest    exertion    find    llsere   may   l>e  eouf^'h.     The   dij^-Ntivt— 
symptoms  ar<*  coiLStant  antl  j^nerally  pronounced,  llie  loss  of  uppctiti^? 
and    a   tendency   to   diarrhea    Ixring   moat    constant.     'Hicpp    may  t* 
obstinate  constipation;  in  some  eases  there  may  Im*  hei?iorrha^^  of  ih< 
bowel.     The   heinorrhafjic  tendency   In^'omcs  more  and  more  nnirkn; 
and  may  cause    i:rreat    wenknes,^.      The   liemorrhai^s  may  or-cnr  fmii 
any  mucou.s  membrane  or  lie  subenlaueous. 

'ITiere  may  Im.'  disturbance  of  vision  dne  tn  leukemic  rt^tinitis.  & 
there  may  l>e  tleafnciis.      Nervous  syniplom.s    art*   usually   nolieeabi 
Then*   is   somnolence  in   stmie  cases   wiiich    iriuv   dcfiM-n   intfi 
There  may  l>e  delirium.     Pain  may  U'  complained  of  by  older  ehitdrri 
that  in  the  spleen,  the  extremities,  and  head  Ihhu^  nutst  murktil.    '11 
general   wcakue^  is  extreme  an<J  there  may   Ijc  attacks  of  faintin^^ 
'rhert*  may  lie  fever  ranginj?  from  101°  lo  ilt.'I'^  F.,  with  even  ^n^atu^ 
variations. 

The  clinical  form  of  ihe  discjLsc  and  the  bliMnl   (indinirs  are  ntit  «-^ 
marked  as  one  would  ex|H'<t.     But  few  ctLs<s  remaiti  pnn-  to  the  m^ 
Sooner  or  later  they  Iwvome  mixi^l  cilscs  nml  show  changes  in  no»ki 
and  lione-marrow  as  well.     'Hicre  may  rwea'^ionally  l>e  noted  ra-nrs 
aeuU-    lymphatic   leukemia    where    ihe   Ivmph    mMlcs   an*   enormous^ 

enlar^'d.   while  the   sfjieen   is   eonipiirativeiy   small.      In   the  chmi ^  i 

Jymphiitic  cases  the  spleen  i.s  always  eidar^^K  somelimc*  ennrmtiU'^^^^; 
so.    The  diagnosi.^  lies  in  the  hk>oil  examination,  whicli  should  lie 
in  all  anemic  eases. 

Prognosis.-  Protrn(»si3  is  alwavH  ha*!.     Cases  of  recovery  have 
said  to  occur  Jmt  need  not  Ih-  looknl  for.     llcmissifins  may  occur 
the  pntieut  seem  belter  far  a  time,  but  the  <iiscai*c  returns- 
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TBEATHENT  OF  AMEMIA  AND  LEUKEMIA. 

The  treatment  of  all  forms  of  anemia  and  of  leukemia  may  be  con- 
sidered together.  In  all  cases  the  general  management  of  the  child  is 
of  great  importance.  Fresh  air,  sunshine,  rest,  and  in  mild  grades  of 
secondary  anemia,  carefully  regulated  exercises  are  required.  In  all 
severe  anemias  undue  exertion  should  be  avoided,  and  if  there  is  marked 
shortness  of  breath  or  disturbance  of  the  heart  the  child  should  be  kept 
in  bed.  While  in  bed  the  child  should,  if  possible,  l>e  given  sun-baths  or 
be  in  the  fresh  air.  Porches,  fire-escapes,  and  the  like,  may  be  utilized 
for  this  purpose.    Excitement  of  all  kinds  should  l>e  avoided. 

The  feeding  in  young  infants  is  important  The  general  rules  for 
infant  feeding  may  be  followed  where  possible.  In  older  children  there 
should  be  five  meals  daily  at  regular  intervals  antl  the  amount  should 
be  small  enough  to  permit  of  perfect  digestion.  It  is  a  good  plan  to 
give  plenty  of  proteid  food  at  breakfast — milk,  eggs,  or  meat.  If  the 
diet  in  general  contains  too  little  proteid,  soraatose,  eucasin,  or  some 
similar  preparation  may  be  added.  In  addition  to  meat  and  eggs, 
fresh  fruit  and  vegetables  may  be  used.  Milk  or  mixtures  of  milk  and 
cream  should  be  given  at  the  end  of  the  meal  to  avoid  spoiling  the 
appetite,  as  may  be  done  if  it  is  given  the  first  thing.  In  pernicious 
anemia  Hunter  advises  but  little  proteid  food  and  a  great  deal  of  carbo- 
hydrates and  milk.  Beef-juice,  raw  beef,  glycerin  extract  of  red  bone- 
marrow  may  all  be  given  to  advantage,  and  the  soluble  beef  prepara- 
tions are  of  value  in  some  cases,  especially  when  combined  with  iron. 
Cod-liver  oil  is  iLseful  when  it  is  well  borne  and  does  not  disturb  the 
appetite.  A  change  of  air  and  climate  is  very  beneficial,  especially  a 
change  to  mountains  or  seashore  for  children  who  have  a  diminution 
of  the  number  of  red  blood  cells.  All  these  children  require  sun- 
light. 

In  secondary  anemia  the  cause  should  be  sought  for  and  removed. 
Intestinal  parasites  should  be  looked  for,  especially  if  there  is  eosin- 
ophilia.  In  pernicious  anemia  the  ankylostoma  or  its  eggs  should  be 
Searched  for  in  the  stools.     If  suspected,  thymol  should  be  given. 

The  drugs  of  especial  value  are  iron,  arsenic,  and  tonics.  In  chlorosis 
ind  secondary  anemia,  iron  is  by  far  the  most  valuable.  If  the  child 
ian  swallow  a  pill,  freshly  prepared  Blaud's  pills  arc  to  l>e  recommended. 
\loes  and  nux  vomica  may  be  added  to  prevent  constipation.  Solutions 
if  iron  and  manganese  peptonate  may  l)e  used  and  are  particularly 
weW  borne.  For  young  infants  these  are  the  best  forms.  The  bitter 
wine  of  iron  is  also  of  value.  Arsenic  is  valuable  alone  or  to  alternate 
with  the  iron. 

In  leukemia  and  pernicious  anemia  arsenic  in  the  form  of  Fowler's 
lolution  should  be  given  0.06  c.c.  (1  drop)  three  times  a  day,  and  gradu- 
ally increased  to  three,  five,  or  even  more  drops  a  day  according  to  the 
»ge  of  the  child.  Care  should  be  taken  to  avoid  arsenic  poisoning. 
A  metallic  taste  in  the  mouth  or  puffiness  about  the  eyes  is  an  indication 
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to  stop  it.  An  arsenical  neuritis  may  l»c  the  first  symptom  of  arwnic 
poisnmng,  In,>n  is  also  usni.  Vrry  rt-iu-ntly  smerul  n-nuirkablr  caMSf 
(if  tomporai*)'  ivlurii  lo  h  iitjriiiul  bl(KHl  stiLU>  in  Iruki-miii  fu]|(iu-iiii^  the 
iisi'  <jf  Uofnt^'Ti  ruys  liiive  l>et'ii  irjxjrliMi.  The  e^ixi-surt'  wits  miule 
daily  over  the  spUu'n.  Care  slionU]  U'  taken  not  to  l>uni  thr  patirnt. 
The  explanation  wout<l  seem  Xfy  lie  that  the  j'-rays  stop  inLt<)?ii.4,  ft.>  hiw 
l>pen  pnjven  experiinentally.  The  value  nf  this  treatment  \s  not  deHnili*. 
hut  it  looks  pmmlsiiit;.  Keeenlly  Ihtltlin^  ami  Wnrren'  haw  n'|j«nl«^l 
Kn<*tTSs  with  this  melhi^Kl,  e.s|>eeially  in  tlie  splenie  fonnof  leiiknniii:  H 
«f  25  eases  were  said  to  be  eijretl  jind  15  eases  improved.  In  lytnphatir 
leukemia  the  resnits  were  not  .si>satisfftc'tf>rj',  hut  improvement  wu^s  notctl. 
The  .r-rays  seem  also  to  have  Iteen  iH^iieiieial  in  psetirlolenkemia. 

The  pseuiSoleukeiiiia  of  hifants  shcudd  Iw  IrfalnJ  hy  iron  or  arst*t»ic  i 
and  imn  alternating.     Fowier's  solution  U.LKice.  1,1  ilropji  lliret*  or  fotir 
ttmes  a  day  is  generally  sufficient. 


PURPURA. 

Pnrpnra  is  the  name  applied  to  spontaneona  snln-ntaneons  hemnr^ 
rhn^es.      These   may  Im*  either  small,  about    (he  si/e  of  «   pinheail 
(peteehise) J  or  they  may  Ik*  lar^*r  and  re.semli]e  ti  hrui.sr  (tH-i'hymii««*). 
When  liinitefi  to  the  skin  the  etrtulition  is  s|xtken  of  its  jmrfmra  simpler. 
In  severe  cases,  however,  there  are  heTnorrhage,s  nmler  the  niucooi'. 
membranes  and  into  the  internal  orj^ans  and  sometinii's  iictiial  hlfnlini^^ 
'l^hese  are  ealletl  purpura  hemorrha(firn,      'ITiej^e  art*  only  dr(:n'r»  ^JT" 
the  same  condition  ami  the  classifieation  is  unsatisfiu'tory.     (Jthrr  w»\ 
of  .separating  the  purpuras  are  nearly  as  ha<l  as  the  eaiLses  underlviri) 
the  t'fuidltiou  an-  l)Ut  little  nnderstmid. 

Etiology. — I'nrpnrii    may    he    regardetl    its    ii    symptom    somelii 
secondary   to  a  known   condition,   but  at  other  limes  a[»parenljy  iIh 
chief  symptom  of  some  primary  disease. 

Symptomatic  purpura  occurs  in  the  course  of  a  laT>rp  number  of"-* 
diseases  and  conditions  the  mo,st  im|)ortant  ttf  which  ar*'  as  foTUivrs: 

Injeviiouit. — It  occurs  in  the  eour?>e  of  many  of  the  onhiiary  infcrttou 
iliscases  and  infections;  in  smallpox,  scarlet  fever,  mca.Nh*s,  ceri'lmAHpina 
fever,  diplitlieria;  in  hertxlitary  sy]5hilis,  tlie  septic  infections,  septiit-mia 
pyemia,  and  malignant  endoc*arclilis.     liXTien  it  occurs  in  the  infeetiou 

d)s*'ases  the  name  "black"  is  prefixed  by  the  laity  lis  "blaik  me».de*.  ^ 

'i'he  jm)Kiio**i**  i"  tlu^se  cjLstrs  is  very  bail  and  tlie  patients  usually  die.    ] 
making  the  pri>^nu'sis  it  should  W  ren]et»l>ered  that  a  ciicheetic  purpui 
may  appear  late  in  the  course  of  any  of  the  ab4>ve,  cs|>ecia!ly  mriw^lr 
anil  that  while  this  is  npt  to  l»e  in  the  severe  and  unfavorable 
it  is  by  no  means  always  sf), 

(*achtrtir,—  h\  this  form  the  skin  only  is  involved,  as  a  rule.    TH^ 
is  very  common  in  infancy,  particularly  in  itisHtntions*    When  it  ocei^ 
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H  has  nearly  always  a  very  grave  import.  The  commonest  form  is  that 
which  is  seen  in  marantic  infants  over  the  abdomen,  but  sometimes 
on  other  parts  of  the  body  as  well.  It  is  also  seen  in  bronchopneumonia, 
in  empyema,  ileocolitis,  in  tuberculosis,  in  nephritis,  in  Hodgkin's 
disease,  when  there  are  malignant  growtlis,  in  the  course  of  diseases  of 
the  blood,  especially  pernicious  anemia  and  leukemia.  Scurvy  might 
be  added  to  the  list. 

Toxic. — ^This  is  the  form  resulting  from  the  administration  of  drugs, 
ptomaine  poisoning,  and  in  the  course  of  jaundice<l  conditions.  Among 
the  drugs  which  may  at  times  cause  purpura  are  quinine,  copaiba, 
mercury,  belladonna,  ergot,  the  iodides,  potassium  chlorate,  antipyrin, 
arsenic,  salicylic  acid,  and  chloral. 

Mechanical, — This  is  seen  in  epilepsy,  whooping-cough,  and  very 
commonly  after  the  removal  of  splints. 

Hemorrhage  into  tfie  Adrenal. — As  Dudgeon  has  pointed  out,  pur- 
pura is  a  symptom  of  this  lesion.  (See  Hemorrhage  into  the  Adrenal, 
p.  849.) 

Neurotic. — ^^fhis  Is  rare  in  young  cliildren;  it  may,  however,  be  seen 
about  puberty. 

Primary  Purpura. — This  comes  on  without  any  apparent  cause. 
The  classification  of  cases  is  varied  according  to  the  author.  Clinically 
the  following  forms  may  be  considered:  Purpura  simplex,  purpura 
hemorrhagica,  purpura  fulminans,  Henoch's  purpura,  purpura  rheu- 
matica,  and  giant  purpura  without  symptoms. 

The  condition  needs  further  study  on  all  points,  as  there  are  many 
discrepancies  in  the  statements  of  oKservers.  Some  state  that  it  is 
most  frequent  from  two  to  ten  years  of  age;  others  that  it  is  more  fre- 
quently seen  from  nine  to  fifteen  years.  In  some  collections  of  cases 
the  sexes  are  given  as  almut  equal ;  in  others  boys  pre|X)n derate. 

Pathology. — This  is  obscure.  The  lesion  consists  in  the  hemorrhagic 
exudate  in  the  skin,  mucous  membranes,  and  internal  organs.  The 
spleen  may  or  may  not  be  enlarged.  Ulcers  have  occasionally  Ijecn 
found  in  the  stomach.  The  adrenals  are  generally  the  seat  of  enormous 
hemorrhages.  There  are  no  characteristic  changes  in  the  blood.  There 
is  usually  an  anemia  of  a  secondary  type,  with  or  without  leukocytosis. 

Gangrene  has  occasionally  been  noted. 

Various  th(H)rics  have  been  advanced  to  explain  the  condition.  The 
principal  ones  are  (a)  that  it  is  an  infection,  (6)  that  it  is  due  to  vaso- 
motor changes,  and  (c)  that  it  is  due  to  endarteritis. 

Symptomatology.  Purpura  Simplkx. — In  this  form  the  hemorrhage 
is  liraitwl  to  the  skin.  The  child  may  go  to  IkmI  well  and  in  the  morning 
the  petechiie  be  noticed.  More  frequently  there  are  prodromes  consist- 
ing of  general  indispasition.  After  two  or  three  days  or  even  longer  the 
purpura  appears.  At  the  same  time  there  are  liable  to  l>e  disturbances 
of  digestion,  nausea,  vomiting,  and  in  some  diarrhea.  There  is  usually 
some  fever,  the  temperature  ranging  from  10()°  to  103°  F.  The  purpiira 
con.sists  of  fine  petechiie  and  small  ecchymoses.  These  generally 
appear  first  on  the  legs  and  then  on  the  remainder  of  the  body.    At  first 
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thvy  arc  of  a  bright  veil  or  purplish  color,  but  .sooti  turn  darker  and 
bet'orae  bkii^h  bi.-n.k.  Tliey  do  not  disappear  on  pressure,  'llierc  may 
or  may  not  be  juiiit  pain.s.  The  disease  lasts  from  tiiie  to  ftiur  wwkx 
Rckpsf's  are  i-ouiinou.  The  outhwik  is  gocxl,  nearly  all  (he  i-a^e^  nHX)ver^ 
inj;.  The  prognosis  shouhl  always  be  eiirefully  given,  as  soiiietitiit^  u 
raiUI  ease  terminate:^  rather  smldenly  in  death, 

PuupiRA  HEM(.niiiUA<.;ic,\. — The  iiaoie  morbus  matulosus  Werlliofi,.-*! 
often  applicil  to  this,  really  belongs  to  the  di^a.se  which  Werlhof  de.scrilx'tJ 
Uij  (/ianl  purpura  iHthoiil  sifmptoms  (p.  832). 

Purpura  hemorrha^ea  is  a. severe  disease.  Itmayl->earsomeresfinblanee 
tn  typhoid  in  its  fever,  eoiirse,pntstralion,  and  duration.  The  temperature 
rauj^es  from  101°  to  \OlS°  V,  or  more.  The  pnx^tration  is  iLsuaMy  exlpemr. 
There  are  nauseat  vomiting,  and  i^nerally  dinrrhca.  There  may  or  may 
not  Ix*  ulbuminunia.  The  heiiKsrrhages  art'  the  striking;  feature  of  tlic 
disease.  These  may  eome  on  at  the  same  time  as  the  purpura  <»r  v\rt\ 
precede  it.  The  skin  is  niottlei!  with  j>eteehife  and  eeehymoses.  Tliry 
vary  from  thesiaeof  a  pinhead  to  half  an  ineh  in  iHnmeter.  Their  rolnr 
varies  from  a  red-wine  eolor  to  u  bhiekisli  reil.  Tliey  ilo  not  ilisapj^'ar 
on  pressure.  At  times  they  may  Ih*  painful  or  iiniy  itrli,  Th«.'  puqium 
may  \»^  pre^'ut  on  the  rnueous  mc^nibrimt's.  Sliglit  extrrnal  wounds 
cause  a  profuse  hemijrrhage  like  that  describe<l  iu  hemophilia.  Ble<'«iinj? 
may  take  place  sjx>ntaneoasly  from  any  nnteons  tnembrane,  liletilin): 
from  the  nose  is  the  most  eonimon.  It  wils  present  in  77  out  of  lUO 
eases  (BartheK  aitd  Sannt'i').  .Bhi*dliiff  fn>m  the  moiilh  is  eommnn, 
esiweially  fnim  the  j^uins.  Ttie  hemorrhage  may  ecuui*  from  llii*  lon'^il* 
or  pharynx.  In  these  cases  the  breath  is  very  fetid.  I lt'tnorrhagc=- 
directly  front  the  stomach  is  more  rare.  Blood  may  l>e  swallowe*!  fnn 
bleeding  in  the  numth  nr  no'^e  ami  then  V4>niite(].  1nt4^stimll  hrnioi 
rhaj^-^  may  iilso  lake  j>hLee.  Hhit-k  sttMjIs  n-sult,  but  tln"se  may  coi 
from  swullowed  blotwh  If  the  fdoiMl  piLsseil  fmni  the  Utwel  is  bri^i 
ret!  it  is  certiiinly  from  the  lower  part  of  tlie  iiittwtinra.  Hematuria 
may  lie  present,  but  is  not  of  very  frtM]uent  oeeurpenec  Ilemnply.-\w  h 
extremely  ran^  in  purpura,  HK^eilin^  nuiy  take  place  from  the  feiii; 
genitalia.  Thi-re  may  \k'  rc-limd  or  choroidal  hemorrhafjew.  Inl 
eraniid  heuiorrhu/jes  are  rarely  seen.  J'^li'um  muy  Ijc  pn'snit.  It_ 
locatioit  and  extent  vary.  Pains  may  Ih.*  e4>m]>luiiK^I  <jf  in  altnir*t  an^;^ 
part  of  the  body.  Headache,  backache,  and  [»aitiH  in  the  alwlnmrii  a\ 
the  most  fr*M]uent.    The  anemia  from  tlie  R'peut*'*!  heinorrliagcs  mi 

Ih'    CXtHMIU'. 

'I'here  maybe  marked  ner\'ons  symptoms  in  some  casL^i.    'Ilirscin. 
be  merely  genera!  uervcm.sness  iuirl  anxiety  or  in  other  cas«i  IIk-iv  i: 
be  drlirimn,  stupor,  or  even  t^ima. 

The  ct)urie.  of  the  disease  is  variablr.     It  hists  from  one  !o  six  w 
In  some  the  patients   after  a  few  days  pMss  into  a  tv-phoid  state, 
should  not  l>e  eonfnse<l  T\nth  tj-plioid  fi'ver  with  a  purpuric  eru_ 
These  ciises  are  frenerally  fatal.     Purpura  lu-morrhajri^-a  i-i  alwaw 
serious  di.sease,bnt  especially  so  in  the  WL'ak,the  very  young,  and  wh^r-^ 
there  «re  symptoms  suggestive  of  septic  infection. 
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Diagnonh, — The  diagnosis  [a  easy.  Typhoiil  may,  of  oourstv  be 
clistiiijjiii.shed  by  tneana  of  tho  Witlal  rtactiun. 

Pi'RPiRA  Fi'LhiENANS. — 'VWis  IS  a  vtTV  ttciite  fatal  form  of  j>urpura 
rarrly  st-eri.  It  otrurs  miwt  fre(|i]cntly  iincltT  five  years  of  agi';  older 
ihciividuals  may  1.x*  affefled.  Many  cases  of  "black  niea-'^les/'  "}>lack 
scarlet  (vvtr"  and  "l>lac'k  .strmll[M>x"  dying  Tatlier  suddenly  without 
other  eruption  than  the  purpura  sft'iii  to  belong  to  this  flasH,  Its  oeeur- 
rence  in  oiiViieeinated  infants  MUgge.'itcd  that  it  niifjht  be  smallpox  in 
some  instanft'.s,  but  other  fusm  of  smallpox  have  not  been  noted  after 
tht'  purjuira!  *Tuption. 

Lar^*  hemorrhages  liave  l>een  uoteil  in  the  adrenals  iu  some  of  thrse 
east.\'i.  The  easrs  are  usually  sporadic,  but  a  small  epidemie  ha.s  }x*cn 
rfportod.  Tlie  child  i.s  taken  .HUfldenly  ill  with  a  chill  or  ctjuvulsion, 
vojnitiug,  high  tcni[.jeratu[rt^  and  nuirkt'd  cou.stitutioiiiit  fli.stnrbaiiL^'. 
The  purpura  comes  on  witli  extreme  rapidity,  covering  the  bo<ly  in  a 
few  hours  or  a  tiay.  There  may  be  versifies  filled  with  blootl.  The 
purpuric  eruption  may  affect  the  mucous  membranes,  but  actual 
hculo^rilaf^^^  arc  not  common.  There  i.'^  tleliriuni  or  stu|Kjr  and  cuina. 
Albumin  i-s  fountl  in  the  urine.  'Hic  spleen  is  usually  enlarged.  Death 
iimy  take  place  in  ten  or  twelve  hours,  or  tlic  child  may  live  two  or  three 
duvs.    The  ]>aticnt.s  do  not  live  over  Hve  days. 

1  IIknochV  ruiii'UHA.— This  remarkable  symptotn-fomplex  was  first 
describetl  by  Henoch,  ami  recently  (Xslcr  has  eallciJ  attciition  to  it  and 
similar  conditions  in  his  articles  on  the  visceral  iTianifcstations  of  the 
crjlhema  ^roup,*  The  condition  is  mitst  frctpicnily  seen  in  elnldhiKHl, 
hu-s  a  tendency  to  recnr  at  vjin^iug  intervals,  und  may  he  seen  in  a*iult 
life.  The  Hymjjtoms  nuiy  be  jjroujK'd  under  three  lieatls — ^.skin,  viaceral, 
and  arthritic.  The  most  frctpii'iit  ifktu  lesion  is  a  purpura,  but  then;  may 
l>c  urticaria,  circumscriU-d  edema,  or  erylhcma  csurlativum.  Any  or  all 
of  these  may  Ik*  present  or  only  one.  'i'hey  air  liable  to  be  most 
protifamced  at  the  period  when  the  Wsccral  ami  joint  lesions  are  most 
nuirkeil,  luit  not  necessarily  so. 

The  H^ccral  symjjtoms  ar^'  numerous.  Mo,st  important  of  these  are 
gastroenteric  critics  con.sisting  cjf  ri>tic.  These  attacks  of  pain  may  or  may 
not  Vjc  aeetmipanied  by  vomitinj^,  diurrhen,  (»r  the  vomiting  of  bltMxl; 
any  one  or  all  three  may  l>c  pir-sent.  These  attacks  last  from  a  few 
hours  to  days, 

f)cca.sionally  then;  ninv  l>c  cerel>ral  symptoms.  The  ]>atient  may  l>c 
sligiitly  or  markedly  delirious.  Hematuria  an<l  nephritis  may  occur, 
Init  arc  rare.  They  may  apparently  K-  Ciuiscs  of  death.  Hemorrhage 
from  the  mueouH  membranes  occurs  in  some  cases.  Pulmonar)'  symp- 
toms, riiu;rh,  bnnic'hiti.s,  ami  emi)hy.sema  are  occa-sionally  present. 

The  joint  lesions  eon.sist  of  swelling;  of  the  joint,  of  the  synovial  .sheaths, 
or  of  the  periarticular  tis-iues.  One  or  more  joints  may  l>eeoTne  affected. 
Sometin>es  there  may  be  &  severe  polyarthritis  like  an  acute  rheumati.sm. 

The  attacks  recur  at  intervals  of  weeks,  months,  or  even  years.    The 

iimerlcan  Journal  otthc  Utidlcal  gdenccs,  JiL&uuy,  tHM, 
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eoViv  and  joint  pain  arc  u.sutiUy  present  in  most  of  the  atto/'lcs.  'Ilu! 
most  iiiU'PfsiiiijF  point  is  that  the  skin  muuifi-.'slatiaiw  viiry;  in  onr 
attack  they  may  be  purpura  in  a  .second  urtit-aria  aud  so  fnrth.  'IIip 
progjuists  is  none  too  good.    Ovit  2r>  per  cent,  of  O.sh-r's  raM'.s  dw-il. 

PLliruJ<A  KutLMATiCA  {Schouteiti^a  Disea/if). — This  Is  nut  as  tx)ni* 
]|]0!i  in  ehildri'ii  as  in  young  adults,  hut  it  does  tieeurt  rart-ly  uudrrfive 
yean:*,  however.  These  eases  have  been  re^anled  t)y  stjme  a-s  rheumatism 
plus  puqjura,  by  others  as^  a  separate  diisease.  The  eliiiieal  pieture  i-*  ?«» 
distiiit't  as  to  Iw  easily  reeogiiized.  It  is  eharaeteri?a'd  liy  a  ruiillijik* 
arthritis  resembling  rheumatism  or  by  iK-tual  rhiummlism,  and  in  addilion 
there  is  purpurie  eruption  eon.sisting:of  petci'hia*  ami  small  ert-hyina'si-^; 
there  are  urticaria  and  skin  lesions  which  might  lie  put  down  as  erytheiiiu 
exudativuni  or  erythema  multiforme.  In  sitrne  ea.'ies  there  niav  I* 
edema  anil  this  may  at  ticne.s  he  very  marked.  The  Iwation  and  uniouiil 
of  edema  are  variable.  There  is  fretjuently  fi'ver.  Thin  \s  not  v<-n.'  Wi^li, 
but  generally  rungi's  from  101  **  to  103°  F.  The  tliseitse  fref|ia*iitly  U-jfias 
with  a  sore  thniat.  There  raay  be  albumin  in  the  urine.  The  dij*ca« 
la.sts  about  three  weeks  and  the  tendency  is  nearly  always  to  nvinrri*. 
Ilehi^xses  are  eommon. 

The  di<itjnon'\s  is  easy.  The  ji)int  symptonLs,  the  urticaria,  (he  en'- 
thema  with  the  purpura  form  a  dear  picture. 

GtANT  Puht'UMA  WITHOUT  SvM iTOMs.^This  rare  funn  of  purpun 
was  deseribed  by  \Verlhof  in  1735  utider  the  name  of  Morbus  Maeulosu^^l 
Hemorrhajjirus.  By  singular  misfortune  the  nanje  niorluts  ntaeukiM^^H 
Werlhofi  is  nsitally  applie<i  to  the  ordinary  si-vrre  ftmn  of  piiqnir» 
hemorrhagica.  'I'here  is  unfortunately  a  great  diiTeri-nee  \A  trplnil^n  irt 
regard  to  all  forms  of  purpura  and  there  are  wide  variatioim  in  tlic 
application  of  terms.  The  disease  in  question  is  most  fret^tiently  srcf» 
between  the  ages  of  five  and  fifteen,  althouj^li  it  ntay  U*  sei-n  riihrff 
earlier  or  later.  Its  distinpiishln^  characteristii-r^  an-  dial  \Xs  unMi  t^ 
sudden  with  a  purpuric  rash  and  sometimes  wttli  liemurrham's  from  lh« 
mtieous  membranes  of  the  nose,  stomach,  etc.  There  is  neiihtr  ftm— : 
nor  joint  trouble,  and  no  symptom  but  the  bleeding.  The  purpu 
consists  of  jjeteehife,  and,  what  is  mcist  imjKtrinnl,  u\  verv  lar^  i-fi'hji 
moses;  these  may  be  several  inches  in  diameter.  Tlicy  la^t  from  on 
to  two  weeks  and  disappear,  Oeeasionally  tliey  may  hist  longer.  'Hi 
purpura  may  reetir.  Praetiealtv  the  outlook  is  always  rckkI.  HrriKii 
rha^  occurring  in  an  internal  organ,  however,  may  cause  death. 

The  d'mfjnash  is  easy;  the  siKi-  of  the  spt»t.s  and  alt.srnrc  of  fi-\i»r 
symptoms  arc  (he  principal  points  to  Im*  considen-d.     From  trauma 
Is  at  tinie.s   difficult  and  may  depemi   upon  the  history,  which  tnuy  I 
importiint  from  a  mcdieo-Icgal  standpoint.    The  finding  nf  hemorrh, 
.s|)ots  on  the  mucous  memhrane  will  help  a,i  showing  thediseaw.    Su* 
cases  have  l)een  regarded  as  inilil  atypical  seun'y,  but   they  iKt-ur  at 
age  whni  sriirvy  is  rare  and  there  are  none  kA  the  other  symptoins. 

Treatment* — The  treatment  of  xcrmitianj  purjiuRi  rttiisLsCs  in 
management  of  the  original  disen,se  and.  if  praetieable»  ihc  suggrsi 
made  for  primary  purpura  may  be  added. 
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In  pWmflny  purpura,  esppfially  in  the  severer  forms,  the  child  should 
he  kept  (|iiiL't  in  Ixt]  and  t^unnlnl  from  all  iiijurirs  and  brnisinfj.    The 
rfi'i't  is  [jorhrtprt  the  most  impc»rtunt  thhi^.     This  should  hv  on  ihe  same 
Wm-jj  a.-*  lljat  refommendetl  in  scurvv.    Frt^^li  fruit  juices,  fresh  ^'ef^'tjihles, 
/n;wli  milk  and  meats  maybe  used  as  freely eus  jwissilile.     In  ihe severer 
casf-ii  urauge-jiiiff  may  he  adtlpd  ttj  tlio  milk  or  uther  light  diet  that  is 
being  used.    The  diet  should  be  kept  up  durin<i  eonvalescenee.    Some 
easos  seem  to  U*  greatly  benefited  by  it,  while  others  are  but  little  affected. 
A  fTfeai  many  ilru^  have  been  tried.    Adrenalin  may  be  given  in  dirses 
of  O.flfie.i'.  (1  drt)]))  or  more  nf  the  1 :  ]{)i>i\  solution  several  times  a  day. 
^  I'he  mineral  imd  vejjetable  aeid.s  aitd  the  astringent  drujp,  sueli  as  ^^idlie 
l**itl  unci  hanianieUs,  are  reeommendeil.    The  very  severt   forms  should 
M.'  (n*ateil  syniplumatieally.     During  ennvakfieenee  eareful  feei)in|;  iutd 
t<-»iiic5  should  LJe  Uiied.    liun^  if  the  ciiikl  hi  anemio,  \h  one  of  the  most 
^Msuportant. 


it 


HEMOPHILIA. 


Hemophilia  h  a.  eurion.«i,  rare  difieaHe  of  a  family  and  hereditary 

Tiiiture,  charaeti-riKed  by  a  teTidiTiey  to  ^rave  herntirrhnjie  from   very 

^^aliglit  rau'^es.     Po]>iilarly  these  patients  are  called  "  bleeilrrs." 

H|       Etiology.— 'I'he  disease  runs  in  certain  families  iinti  hsLs  been  known 

^Hfco  fit'-rsist  thrtju^h  seven  f^nerjitions,  eovering  a  pL'riod  of  two  hundred 

^Byt^ars.     Isolatefl  eases  have  been  rejxirted,  however,  where  there  was 

'       apparently  no   family  taint.     It  has  been  looked  np>n   as  n  sti^nui  of 

^^«J*'^*neratiun.     It  iK-eurs  more  fre(|uenlly  in  boys  than  tn  girls.     l>nnn' 

^MifLs  eolleetefl  780  ea.'ses,  717  being  in  males  and  03  in  females,     '*The 

^^^--niale  niemlxTs  of  bleetler  families  are  paT  crvvUntcc  eonduetors  of 

*'ie  disjKwitinn.     T!ie  ilaughlers  iu  bh-eder  families  are  comparatively 

*'Xeinpt  from  the  tendency,  while  the  soixs  ore  liable  to  it.    They  nuiy 

ihi'inselves  be  heiilthy  and  marry  healtliy  hu.sbands,  yet  the  bleeder 

habit  h  likely  to  be  eonducted  to  their  sons.    The  daughter  of  a  bleeder 

farnily,  herself  a  blee*ler,  Is  not  more  likelyto  transmit  the  tendency  than 

^'^'p  tion-bleeder  sister.     A  hoti  of  a  Ideeder  family,  himself  a  bleeder, 

^HotiM  he  live  to  beget  rhildn-n,  doe.s  not  often  conduct  the  disease  lo 

KLs  eliil(lren>but  |o  hi^  (jrand-sons  through  his  daughters.    Again,  should 

"<^  tiare  non-bleeder  brothers,  their  grand.soas  seldom  bleed."    (Dunn.) 

r'hf  families  are  exceedingly  proUfie  and  a  little  over  half  of  the  children 

"«vp  ijje  iiisease.     It  is  more  common  in  cold  climates  thjin  in  warm 

^in«J  seems  to  lie  unknown  in  the  tropics.     It  is  foun<l  in  certain  com- 

■^ lenities    \^-ith    great    fre(|ueney»   supposedly    fmm    intermarriage   of 

^"tTnbers  of  hemophilie  families.     It  is  sait)  tn  \w  most  frequent  in 

'-■^erman.s  and  Hebrews.    It  usually  I>egins  in  the  first  two  years  of  life, 

**nd  is.  rarely  .seen  to  In^gin  after  ten  yejirs  of  age  anri  practieally  never 

^n«?r  twenty.     <irandiilier  ^\yif^  (35  eases  in  lH)ys.     Of  these  ti2  begun 

^^'*>re  the  tenth  year  and  40  in  the  first  year.     Joint  affections  and 

JOQTU&l  or  the  M«<]1caI  Sclencflfl,  1£83,  vol.  Izxxt. 
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ufithiua  may  )k>  met  with  in  lliese  famiUfs.     Similar  trunsmiasion  cA 

<li.st*iLsr  throii^'lii  the  ilaughliT.s   hjLs  socm'tinies   Ixfii  sifti   in  vayn  d 
*lial>ptt-s  insipidiLs,  DurhuiiTif's  piirulysLs,  coior  liiiiuliuvLs,  ^rt'at  lhir*l,rfcc» 

Pathology. — This  is  unknown.     It  has  t>een  sripposrrl  that  thrtc    * 
thiniirss  ol"  the  eoats  of  the  arten<*.s  am]  <leJ^'n(.•^Hti{lns  lif  lb*-  waX)^* 
This,  howfvtT.  lilies    not  .stamcl  on   a  very   firin  bHsLs.      Their  a        W» 
change  in  the  l>Unxl   exeept  tliat  the   citji^iilability  is  drlwynl.     .\^'^Vet , 
the  heninn*}ia^t'.s  fiicre  may  Ix-  u  temporary  seeofidary  aiicinia. 

Symptomatology. — The  symptoms  are  very  simple.  F<»lh»wing  ^tijK 
injnrif-'s,  ^s  ahriisions,  scratches,  erosions,  superficial  cnf-s,  anit  (he  li 
there  is  severe  tuu\  .sometimes  une<>n(r*jlhii>lc  hcinorr]ia;ct\  'i'he  hhnirlf- 
is  mi»re  of  an  (.Kmn^^  than  of  viuh-nt  hcninrrha^s  but  the  (|iiantitv 
b]<3otl  lost  in  a  short  time  may  be  enormons.  (.'ases  have  Ufti  n-por* — 
where  the  umomit  was  a  pint  or  even  a  tpmrt  in  a  few  hour;*.  X^HIk 
hkx^lin^  may  IjLst  a  wei'k,  with  remissions  and  int4'rmi.ssi()]is.  Then-^^s'  ti 
a  te]uleney  t<>  bleed  from  mneous  membranes.     Heniorrlian;f  fmni  tin- 

nose  nr  from  the  \nt\vv\  may  take  place.    There  are  apt  lo  U-  ix-titli^^nia', 
eeehymoses,  ami  hematonuLs.      They  may  rrsuit  from  trifling  hnil'- 
When   tiie    hemorrhage    Is    not    traumatic    nrodrometi    arc   Hcnnetii 
observe*!.    There  is  a  rusln  of  blood   to  the  hciul,  acnlen^-ss  of  hear 
or  of  sights  bnzziji^  in  the  eiirs,  deafncs-^,  iHstiirbances  of  vision,  cpUei 
form  convulsions,  or  sittack.^  of  IsniRhin^j  or  excitement.    These  ]«w» 
when  the  hcmorrhii^'  Ijcjirins.     It  Is  intercstirt)^  to  note  llicrc  are,  ■ 
rule,  no  disturbances  of  menstruation  beyond  a  tendency  Ui  early  a 
rather  profuse  flow,  nor  Is  there  any  unusual   hh-e*!!]!^  at  childhia 

There  may  be  effusions   of  bloo<l    into   the   jrmits,  the  onler  nf  I 
f|uency  Inniij;  the  knee,  foot,  hip,  sliouhler,  and   cIIkiw,     The  affci'ti* 
of  the  joint  inclu4le  acute  etfusions  with  or  without  fever,  artlip^frtill 
with  swelling  and  deformity  which  may  be  mistaken   for  r}|her  j« 
trnnbles,  ami  extensive  joint  changes,  often  with  ankylosis,  which  n'sc 
bie  a  form  of  arthritis  deformans. 

The  symptoms  followinjj  the  bleeding  are  those  of  anv  scvrre 
rha|!;e.     Death  may  take  place  with  convulsions.     In  favorable 
the  patient  Ls  liable  to  fall  into  a  deep,  prolonp-il  sleep  fmni  cxhau^tiS 

Three  forms  of  the  *llsease  have  l>een  deserilKt  1 :    1 .  l-he  s<»vcn?  for 
in  which  there  is  a  temlency  to  severe.  sjMtntaneous  or  Iraiinuilic  henrr 
rhapes,  associatctl  with  swelUnjr  of  the  J4>inls.     This  Ls  seldom  serr^ 
females,  generally  hisLs  through  life^  and  usually  is  the  cause  of  iln 
2,  The  intermediate,  in  whicli  there  is  no  temh^ncy  to  joint  nffrvt^^^ion 

or  traumatic  hemorrhag*'^,  but  fretpient  spmianeoiis  ones  from  mu< *'"" 

surfaces  and  sul>ciitaneons  e<*chymoscs.  This  form  frctjuently  ap[w_  -~«'^ 
at  puljcrty.  li.  A  nuhl  form  s^-en  ordy  in  females;  there  utp  etrhynu.^^"® 
ami  early  iind  pr^ilongt*tl  menstruation, 

Dia^asis. — This  Ls  made  from  the  bleeding,  which  Is  ftpontanooit^*  ^ir 
follows  slight  causes,  the  difficulty  of  stopping  ^uch  hemorrhaf^,  ^mnd 
the  history  of  the  *lisease  in  the  family  and  uf  previotis  attacks.    "iV 
hi.slory  of  the  presence  of  ihe  joint  tront)les  may   l>e  of  >i»nie  val'"* 
Care  should  be  taken  to  exclude  the  hemorrhagic  discuses  of  the  »«***- 
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born»  which  are  of  a  different  nature.  Bleeding  from  the  umbilicus  is 
rarely  hemophilia.  Scurvy  may  be  mistaken  for  hemophilia.  The 
treatment  by  dietetic  means  soon  clears  up  the  doubt.  Leukemia  or 
severe  anemias  can  be  excluded  by  a  blood  examination.  Purpuric 
conditions  are  acute,  and  if  the  child  lives  there  is  no  tendency  to 
hemorrhage  left /behind. 

Prognosis. — Prognosis  is  worse  in  boys  than  in  girls.  The  longer  a 
bleeder  lives  the  less  liable  is  he  to  die  of  his  peculiar  disease, 

Grandidier  gives  the  following  interesting  table  of  212  fatal  cases 
— 197  males,  15  females: 

Males.    Females.     Total. 

WithfD  the  first  year 22  7  29 

From  one  to  seven  years 89  3  92 

eight  to  foarteen  years •89  1  40 

fifteen  to  twenty-one  years 21  3  27 

twenty-two  to  twenty-eight  years 8  8 

twenty-nine  to  thirty-five  years C  1  7 

thirty-five  to  forty-flve  years 8  ..  8 

Over  fifty  years 6  6 

Almost  all  of  the  cases  observed  die  before  they  are  ten  years  of  age, 
nearly  all  the  remainder  before  they  are  twenty,  while  if  they  go  past 
that  age  they  are  apt  to  die  of  some  other  affection. 

Treatment. — Prophylaxis  consists  in  preventing  the  marriage  of 
bleeders  where  possible,  especially  of  the  daughters.  After  the  child  is 
bom  it  should  be  guarded  from  injuries  of  all  kinds.  As  the  disease 
is  not  seen  in  hot  climates  the  removal  to  some  tropical  place  has  been 
advised  and  has  been  successful  in  a  few  cases. 

When  hemorrhage  occurs  the  child  should  be  kept  at  absolute  rest. 
If  the  part  is  accessible  pressure  should  Ix^  applied.  All  sorts  of  styptics 
have  been  advised  and  may  do  good.  Tannic  acid  and  perchloridc  of 
iion  have  perhaps  given  the  best  results.  Of  course,  operative  measures 
are  to  be  advised  against. 

Adrenalin  1 :  1000  may  be  appiie<l  directly  to  the  spot  or  given  inter- 
nally in  hemorrhage  from  the  stomach.    Cocaine  solutions  may  also  be 
Used  in  place  of  this.    Ergot  has  been  used  with  success  in  some  cases. 
Sulphate  of  soda  in  small  doses,  0.13  gm.  (2  gr.),  repeated  every  two 
Hours  has  been  recommended.     The  liquor  of  perchloride  of  iron  in 
2    c.c.   (half-drachm)  dases  has  been  used  by  Legg.     Gelatin  in  5  per 
Oent.  solutions  injected  subcutaneou.sly  has  been  recommended.     Care 
sFiould  be  taken  to  have  it  sterile,    (iolatin  solutions  by  mouth  may  be 
■t-inefi.    A  salt  solution  may  be  tried  by  enema,  but  seems  to  be  of  little 
ox*  no  definite  value. 


CHAPTER  XXXIIL 

THE  THYMUS-STATUS  l>VMI'J[ATICLS-ADEMTIS-HOI>GKLVS 

DiSEA:?^— THE  .SPLEKN. 

THE  THYMUS  GLAND. 


Thk  phind  exttrndri  Frotii  tliu  notch  of  tho  sroriitjin  or  .Mmif*iA!»ata!«rtr 
it  a.s  fur  down  ji»  the  six-omJ,  lliird,  or  ruurtli  (fxstul  rnrti]»^\  }\^  wiiilh 
vam'.s  fmin  1  to  2.5  cm.  (half  an  inch  to  aUiut  tin  inch).  It  varira 
con.sidcruhlv  in  size  in  (Wtft'n'iit  iiulivuhuils,  tic<-<>rt]in^  I**  llitif  a^. 
8iz*^  and  state  t)f  nutrition.  It  incrcaM's  from  hirtb  to  uIm*uI  Iwd  ym 
THthcr  rupidlVt  slowly  from  thiU  lime  until  piiInTty,  when  it  n-nwin* 
atutiojiiiry  until  twcnty-Hvc  or  thirty  ii  n-acfinh  ihi-n  it  ntnijiliin  »r»l 
is  rt'|>ljicc(l  Uy  fiit  iiml  rcmiicclivc  li-ssue.  It  wcifrU-*  altuut  'A  pui.  at  liirth. 
alwinl  ">  ^n.  at  thr  sv<'4>nd  ycur*  aiul  from  7  to  12  pii.  litliT  on,  atmnlitifi 
to  wmnc  authorities,  while  others  give  14  gm,  lU  hirth.  3)  pin.  jil  the 
ninth  month,  and  25  tu  30  gm.  at  the  ftcx-ond  year.  The  Utter  figiirw  wt 
pcrhap-S  the  more  reliahlc. 

The  function  of  the  thymus  la  not  definitely  known.  Uritflv  stalnl 
the  chief  theories  are  ils  ftillows:  Kollikcr  ami  Uenrd  think  dint  it  B 
the  parent  sonree  of  the  Iciikocytc-*;  f^hiari  {irul  /if^h'r  tiini  it  arts  Jn 
place  of  the  lymphatic  sv>!tem  in  intrauterine  life  until  it  w  n*|J*""l 
hy  other  lymph-formini;  organs  (phannijcal  and  faneial  ti>tLHiLs)  takirtf 
lip  its  functitm.  It  is  intimately  connectnl  witli  tlie  Ivmphntic  jtyiti'm, 
0.S  it  is  eularj^Ml  in  fp^-neral  lymphatic  enbtr^etneiit.  Il  ittropliies  in  tht 
utrophy  of  the  lyrnpliatics  such  u-s  thai  following?  thyroideetoriiT.  1' 
hits  some  rclntion  with  the  spleen.  I'VuMtteU'n  fcjund  thwt  &s  tiw  s|JpfO 
got  larpT  the  thymus  grew  .smaller.  When  there  are  nnn)en>us  niiHi-ftl"! 
rcfl  blood  cells  In  the  spleen  thert*  are  fi'W  in  (hi-  thymus  and  nrr  irrta. 

It  seem.s  to  U-iir  a  cIomc  ri'bilion  to  the  sUiie  of  nntriiion.  the drvrloft- 
ment  and  growth  of  the  individual.  Holii  miiriYxscopirally  and  iiiiinf 
senpically  it  i^  a  j^ood  index  to  the  slate  of  nutrition  of  infants.  In  *dl- 
noiirwhed  infanU  the  thymus  Is  well  de\'eIofH>il,  in  mrMiemte  atnfK'' 
it  is  .smalb  'I'he  most  marked  pathological  ehiuip'  in  it  is  foumi  m^^ 
extrfnne  atrophies  op  infiuiry.  both  ]>rimarv  (nmriLsmus)  ami  ll">' 
secondary  to  wttsting  disiHscH.  In  ihej*e  iiiaes  it  Is  atrophiwi  and  m"** 
of  the  gland  replaced  \tv  fibrous  tissue.* 

'i'he  thymus  niny  Ih'  altered  by  ehsmgrs  in  general  di^irases*  iUfh  <* 
syphilis  anil  tnliert-ulosis,  and  may  be  ihr  srat  of  tumoTW  of  TMiw* 
kinds  and  of  alvscesses.  Iletnorrhage.s  arc  of  fre<|Uent  orcnnet*''*'. 
especially  in  infants  who  have  U-cn  asphyxiated.     It  h»Ls  Ixm  foiuviw 

t  fltokat,  KuhrUt),  uxl  RoliRr,  Amerlcui  Jaanul  of  the  Hodloal  Bclttiuai^  tTfirimtw.  Ml 
(838) 
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be  hypertrophied  in  some,  but  not  all,  cases  of  acromegaly  (43  per  cent.), 
gigantism,  Graves'  disease,  chlorosis,  leukemia,  Hodgkin's  disease, 
epilepsy,  and  somewhat  in  infections,  although  authors  differ  on  this 
point.  It  is  also  hypertrophied  in  thymic  asthma  and  in  Paltauf's  status 
thymicus  (status  lymphaticus). 

It  is  atrophied  in  atrophic  conditions  of  the  body  and  in  rickets.  In 
idiots,  Boumeville  found  it  was  present  in  only  27  per  cent.  Katz 
found  it  present  in  every  case  in  sixty-one  autopsies  on  mentally  sound 
children. 

Hypertrophy  of  the  Thymus.  Sudden  Death.— The  thymus  may  be 
enlarged  in  the  course  of  various  diseases  as  mentione<l  above,  or  it  may 
become  enlarged  alone.  When  this  happens  and  the  gland  reaches  a 
sufficient  size  it  causes  symptoms  and  may  be  a  cause  of  sudden  death 
in  young  children  and  infants,  or  in  ohler  individuals  with  Paltauf*s 
status  thymicus.  The  history  of  these  cases  is  usually  that  the  infant 
has  been  put  to  bed  perfectly  well  or  sometimes  with  a  slight  cyanosis. 
When  next  seen  it  is  dead  with  markt-d  lividity  of  the  body.  Autopsy 
reveals  a  large  thymus  weighing  an  ounce  or  an  ounce  and  a  half  (30  to 
45  gm.).  There  are  apt  to  be  hemorrhages  in  the  gland.  It  is  important 
to  bear  this  form  of  sudden  death  in  mind  from  a  medicolegal  point 
of  view. 

Thymic  Asthma. — The  enlargement  may  be  slight  and  may  come  on 
gradually  and  the  condition  may  last  montlis.  Some  of  the  patients 
with  enlarged  thymus  glands  die  suddenly  after  having  had  symptoms 
for  some  time.  The  symptoms  are  those  of  intrathoracic  pressure. 
There  is  a  pallor  of  the  face  with  usually  a  slight  edema,  especially 
marked  in  the  parotid  region,  under  the  jaw,  an<l  alx>ut  the  eyes.  The 
conjunctiva  are  suffuse<l  and  may  be  infiltrated  with  blood.  The  lips 
are  cyanosed  to  a  greater  or  K*ss  extent,  as  are  also  the  finger-nails. 
The  respiration  is  labored  and  noisy  with  inspiratory  stridor.  In  some 
this  .seems  to  be  the  result  of  direct  pressure  upon  the  trachea  and  in 
others  from  spasm  of  the  larynx. 

There  is  dulness  over  the  upper  part  of  the  sternum  and  the  gland 
may,  in  some  cases,  be  felt  above  it.  The  head  should  be  extended  in 
making  percussion. 

Diagnosis.' — The  diagnosis  of  the  exact  condition  is  difficult  from 
tumors  or  enlai^ed  bronchial  lymph  nodes.  This,  however,  is  of  no  great 
practical  importance.  If  the  dulness  is  very  irregular  it  is  usually  due 
to  enlarged  lymph  nodes. 

Treatment. — The  treatment  is  to  remove  the  offending  mass  if  symp- 
toms are  sufficient  to  cause  manifest  trouble.  This  has  been  done 
successfully  a  number  of  times  with  j>erfect  recovery  and  with  relief 
of  symptoms. 

STATUS  LTMPHATIOUS. 

Under  this  name  or  that  of  Status  Thymicus  a  condition  of  considerable 
interest  has  been  recently  much  discussed.    Paltauf  called  attention  to 
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"annmif^  puiiea  out  nnmeaiaTery;  sxioirer  t)aTii3,Traa ' 
of  clilorofomi. 

Etiology. — This  condition  clinically  may  be  seen 
p.sjK'cijilly  in  young  rliiMren.  Al  puberty  there  seems 
fur  the  lymphoid  tissues  to  iintkTgo  nlropliy  anil  »n  t 
iiistance^i  the  imliviiJiiaU  oiitj^>\v  hj-pertrnpliy  of  lymph 
As  noted  above,  however,  it  may  jjerslst  aiitl  In*  f4>ll 
death. 

In  some  rjLses  the  condition  .'leems  to  be  present  at  hii 
initil  altout  pii!»rrty  if  the  child  lives.    In  others  it  si-ei  _ 
later,  enlargeniciit  nf  the  lymphatic  Atnicturts  ap[>ar(*e 
from  Hlij!;ht  cuuses  and  remaining.     These  acfjuircd 
common    in   the   poor  in   insdtutlons   ami    tenement 
assoeiateil  with  rickets.    They  should  Ik'  rlisttnj;uLslie<l 
scrijfidons  or  .strnnious  children  where  tlic  U^siun  is  ujIm 

Pathoto^. — The  ?itatits  lymphjxticus  (xmsLst*  in  cnlai 
lyin]jh  noilcs  and  of   all  the  lymphatic  structim*s.  o(  ^ 
thyiiiius   gland,   with   also   an   increase   in    the  1ympl< 
lMmi'-marn*w.     Tliete  chan^jes  are  frequently  ^t^en  inj 
rickets.     There  may  also  Iw  a  hy|M>pla.sia  of    (he    b| 
ciidly  the  aortu, 

Symptomatology. — The  children   arc  usually   palcj 
nourlshe*i»  but  often  the  flesh  seems  more  or  Wss  flabby. 
anil  faucial  tonsils  are  hy|>ertrophied.     The    rinj;  of   K 
ahont  the  fance.s  is  prominent,     'I^lie  lymphoiil  follieh-s 
and  alwmt  the  tongue  an:*  enlnr^t'd.     The  r'Sn-univalU 
tunj^ne   are    prtmiinent.     The    lymph   n^nles  over  the] 
swollen   and  j>alpable.     The  thyrnua  is  increiued  in 
over  the  tipf>er  part  of    the  stemum  is  easily  ma^do 
ia  enlur^-il  and  ea^sily  palpable.     The  thyroid  Is  Aiiid 
:>xtw  rase^,  but  this  ha^  not  been  pifstent  in  the  caMs  ' 
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bring  on  fatal  convulsions,  and  children  who  die  after  slight  indis- 
cretions of  diet  are  of  this  typo. 

Treatment.— This  is  not  very  satisfactory,  but,  fortunately,  in  most 
instances  the  status  lymphaticus  is  outgrown,  (uxxl  hygiene  and  good 
food  are  important,  and  plenty  of  fresh  air  and  sunshine  necessary. 
Knlarget]  tonsils  and  adenoids  should  be  removed.  It  should  always  be 
borne  in  mind  that  these  children  do  not  take  anesthetics  well  and  that 
chloroform  is  especially  dangeroas. 

Cod-liver  oil  in  cold  weather  and  the  syrup  of  the  iodide  of  iron  give 
the  best  results  in  the  way  of  drugs.  Iodide  of  potassium  may  be  given 
a  trial. 

SIMPLE  AOUTE  ADENITIS. 

This  Is  an  acute  inflammation  of  the  lymph  nodes.  The  lesion  is 
secondary  to  inflammation  or  irritation  elsewhere  in  some  adjacent 
tissue  which  is  drained  by  the  chain  of  lymph  no<les  that  is  affected 
or  is  part  of  some  general  infective  process.  The  external  and  internal 
nodes  are  both  affected.  The  external  suppurate  fn^quently,  but  the 
internal  apparently  quite  rarely.  The  bronchial  lymph  nodes  arc 
affected  in  lesioas  of  the  lungs  and  bronchi  (set*  p.  351);  the  mesenteric 
in  intestinal  disorders,  etc.;  but  while  these  enlarge<i  no<les  are  found 
at  autopsy  they  are  not  large  enough,  as  a  rule,  to  be  made  out  during 
life  and  do  not  play  any  very  markt^J  role  in  ordinary  practice,  except 
as  due  to  tuberculosis,  Hodgkin*s  disease,  or  lymphosarcoma,  which  may 
cause  pronounccil  symptoms. 

The  external  nodes  are  fr(*quently  enlarged.  Roughly  speaking,  alwut 
three-fourths  of  the  cases  are  seen  un<ler  two  years  of  age.  Being  near 
the  surface,  they  can  readily  l>e  palpated.  The  cervical  no<les  are  the  ones 
mast  often  affected,  the  axillary  and  the  inguinal  more  rarely. 

In  the  infectious  diseases  the  superficial  nodes  are  quite  regularly 
enlarged,  usually  from  the  result  of  the  local  inflammations.  In  rubella, 
however,  the  posterior  cervical  nodes  are  enormously  enlarged  and  are  of 
some  diagnostic  importance.  The  commonest  causes  of  adenitis  are 
catarrhal  conditions  of  the  nose,  throat,  and  mouth,  "^rhe  primary  cause 
may  l)e  so  slight  as  to  be  easily  overim)ke(l.  Carious  teeth  and  stomatitis, 
especially  ulcerative  stomatitis,  are  fretpient  causes  of  the  submaxillary 
nodes  being  inflamed.  Eczema  of  the  scalp  and  the  irritation  due  to 
lice  as  well  as  other  diseases  of  the  scalp  are  frequent  causes  of  the 
posterior  cervical  nodes  being  affected.  Otitis  and  injuries  should  not 
be  forgotten.  The  axillary  lymph  nmles  are  enlarged  from  vaccination 
and  the  inguinal  from  vaginitis. 

Pathology. — ^The  lesions  consist  in  a  swelling  of  the  node  due  to  acute 
congestion  and  to  a  hyperplasia  of  the  lymphoid  cells.  The  nodes 
feel  hanl,  and,  on  section  early  in  the  disease,  arc  homogeneous  in 
their  appearance.  The  microscope  shows  a  simple  hyperplasia.  They 
may  remain  hard  and  firm  for  indefinite  periods,  especially  if  there  have 
been  recurrent  attacks  or  continuous  irritation.    If  the  cause  is  quickly 
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rcmitvpii  the  limit's  usually  Hubsitlr  after  a  ffw  wri-ks  if  ihcy  cli*  tvA 
suppurate.     Wlieu  .suppiiratiuri  orcurs  thf  nmlrs  Mttflcn,  thf  Mimjuiuli  1^ 
tissue  U'ltJincs  iiifiltruttil,  and  a  liH-altzinl  ccllulilis  r*wulLs.    'I'hf  prot"** 
is  usually  unilateru)  ur,  if  il  itivulvc's  Ixttli  M(lt's»  uiio  side  is  almtrkt  AJw-aa]^ 
much  woiso  than  the  other.    If  suppuration  orrurs  il  is  liable  to  Ur     on 
one  Nidr  and  ufti'n  only  u  sinpio  notic  inay  lin-ak  down. 

Symptomatology. — The  symptoms  ineUide  tiie  di-M-u-st*  whieh  Is  '•lir 
cau-sf  of  the  trouble.  Frequently  there  is  diphlheria,  .srariel  fever^  iH 
some  other  infeetion.  There  may  be  a  slight  plmryTipitis  whieh  w<^  -^M 
pas.4  iinnotieefl  were  it  not  for  the  extreme  noilular  enlarp'Uient  wh^  irh 

may  follow.     In  these  cases  the  swelling  i.s  frefpienlly  al  (he  an^lc irf  , 

the  jaw.     'ilie  lymph  modes  often  enlar^^  ver^'  rapidly,  but  the  swell,    iiig 
may  eome  on  rather  gnidually.    They  are  ^jainful  and  tt'uder  and  d^  mi 
may  be  re<!nr^s  of  the  skin.    Suppuration  when  it  taki's  plaer  usu^k-^ln 
starts  during  the  first  or  seeond  week,  but  it  may  Ix-  delay***!  for  tli^B^raj 
or  even  four  weeks.    After  that  time  suppurati(vri  selelom  tH-eurs.    \Vfc-"Kul 
it  doesoeeurtiiere  is  decided  redness  of  tlieskin  and  ihe  swelling  l*eei»r  ^^Ktj 
more  diffuse.     After  a  few  day.4  the  litlle  alxscess  which  fr»rnis  poH    nu 
and  if  not  opentnl  breaks  through  the  skin.    After  tfie  pus  U  4li.si-hur]^>^l 
the  healing  is  usually  c|uite  rapid.     When  suppurnlion  ilm-s  not  oe-^tiir 
the  notles  remain  swollen  from  a  week  to  two  inontliH»^idually  heci  m  ni- 
ing  smaller  and  hanler.     They  may  dlsap|>Cttr  entirely  nr  a  lil(l«  luaBBiJ 
rnxU^  may  be  left.     These  notlea  are   liable  to  eiilar^  lut**r  on  fi  ^im 

a  reeurrence  of  the  primary  trouble,     ^\^len  there  have  Uvn  neu nl 

reetirrenee>!,  or  wliore  the  irritation  id  kept  up  for  a  lung  time,  as  t  9iMA 
frt)in  u  neglected  carious  tooth,  the  node  may  remain  hard  tlmHigh^iul 
life  a.s  an  evidence  of  ok!  inflammation. 

At  die  height  nf  the  di.'iease  there  is  usually  fever. 

Diagnosis. — Diagnosis  is  easy.  The  occurreiire  of  en]argi*<l  Ivi^'"^!'^ 
nodes  in  a  ehild  un(ier  two  years  of  age  or  in  ohler  children  where  il-^»<te 
is  a  driinilc  eauwe  renders  error  unlikely.  After  tw<i  veais  nf  ^^Kf^ 
tul>en,-uh>.sis  of  the  nodes  is  common.  This  is  a  rnueh  more  chn-:^^""" 
prm-ess.  The  kK-ation  of  mumps  in  tlie  parotid  repion  with  llie  l^**)'* 
nf  the  ear  as  the  eentre  of  t!ie  .swellinjj  and  the  hi,stoni'  of  rx|K*surP  *^ 
usually  sufficient  to  iliffereutiate  this  jliseasc.  The  other  niMle  atferti  ■■>f*] 
aiT  fliPTHiie. 

TreatniflDt. — Where  the  local  cause  la  apparent  it  sh(»nld  U*  tiral^^'^i 
'^rhe  nose,  throat,  or  teeth  shou!d  nveive  attention.    Catarrhal  e»Miditi-^ 
of  (lie  mucous  meiubranes  shouk!  always  receive  pn)nipt  In-atnienl— ^— 

For  the  ufxleH  theniseK'*>i  loeal  applications  of  heat  or  c«*hl  may         '*^ ' 
applied:  cold,  if  there  is  swelling  and  congestion;  heat,  if  the  p«M"«*w-^^  '* 
oru*  of  pus  formation.   Applications  of  ichthyt)l,  5  to  lU  |>er  cfnl..eit  "^''^ 
as  an  ointment  or  with  glycerin,  may  l>e  iiseij  ami  often  give  «fcasM^*''' 
able  comfort.     If  suppuration  lakes  phirt'  the  n'snlting  alxset-jw  sho"*^*' 
Vie  opene<i  under  the  usual  juseplic  precautions.     It  is  lH*st  to  wait  uM^^^ 
the  akscess  "  fniinb; '*  and   then   make  an  incision.     Wlini  .Huiipurat**'" 
diM's  not   take  place  or  to  hasten  absijrptif>n  in  the  n*inaining  rnlftjr;^^'''' 
nodes,  iodide  of  potassium  has  lieen  advised.      It  may  be  givrn    to 
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mfjtnt^  ill  dos(\s  of  0.00  in  O.lD  ^w,  (I    to  3  gi%),  iHluted  in  water  or 
milk,  four  times  a  iUi\. 

The  usual  pmnting  ^s•ith  tioi'tun;  of  iodine  is  vuhieless. 


SIMPLE  CHRONIC  ADENITIS* 

This  Vi  not  common  in  st  vrro  furiiis,  Imt  iniUI  pradcs  of  cltronic 
ncIcniiU  arc  fwL|iU'ntly  SiVJ),  It  rt\siilu  usually  fmin  recurring  attacks 
of  atute  adenitis  or  frnm  t-hronic  inHHminatnrj'  conditions  tif  the  mucous 
tiw-nilirunea  with  which  the  nodes  are  connected.  Skin  lesions  or  hinff- 
jstanding  suppurations  may  also  cause  it.  The  |jo,sterinr  cervical  mnJes 
a.Te  often  found  enlar^d  in  poor  chiltiren  with  chronic  scalp  disease. 
In  childri'n  with  the  so-eallei]  stains  lyniphaticns  it  is  one  of  the  features 
of  the  condition  which  has  botn  (UstrilK'd.  'l^he  toasiln  aiv  fnH|ncnllv 
*-iihir;^'tl  ami  adenoids  niiiy  be  present. 

Symptom&toiog?. — The    manifestations    of    the    disease    arc    simply 

flight  tiwclling  of    the   lyniph   nodes,  the   neck   l»ein^  the  most  usual 

^Hfsilc.     The  noile.s  enlarge  and   reniain  so  for  n  few  months  and  then 

BJ^^'ticrally  sulisi^le.     They  may  remain  for  years.     I'hey  are,  as  a  mli% 

n<'l  ti-Tnler.     Thev  <lo  not  tend  to  .suppurate. 

I^iagnosis* — This  Ls  (»hiefly  from  t!il>erculou.s  nodes  or  from  Hodg- 

'^^rt's  disease.     The  age  and  the  very  slow  course  are  the  principal 

^f*^«turr.s.     Most  of  the  ca^s  where  the  enlargement  is  sufficient  to 

^^V^Uf^e  (lonlit  an*^  in  infants  under  three.     The  removal  of  a  ntMJe  for 

^^i-'»l>noslie    piirfKxses  is  pennis.sihle  if  there  is  strong  .suspicion  either 

"^^    tuU'rculosijt  or  of  Hodgkins  disea-^e. 

*I^«atoiient. — ^^rcatment  consist-s  in  pemnviiif;  the  cause  where  it  is 
'^l^l^arent,  Enlarfreil  tonsils  and  a4lenoids  if  present  shouhl  Ik'  removed 
**''^«1  anv  catarrhal  cfindition^   which  nniy  e>i.st  should  \w  tn-atctl.     A 

■*si,n^  of  fliniittc  may  he  dcsiraliK'. 
_.        Internally,  cod-liver  oil  may  \n!  j^ivcu  In  cold  weather.     Iron  in  the 
^*>'»~»i  of  the  syrup  of  the  io<li<ie,  or  iodide  of  pjitassium,  or  arsenic  in  the 
*^f-ni  of  Fowler's  .solution  maiy  Im'  used. 

"Xuberctiloais  of  the  ExternaE  Lymph  Nodes.— This  is  treated  of 
V*^    <^Wtail  under  the  heading  of  Tuljerculosi-s  (p.  3^^!)  and  does  not  need 
■*»»-tlier  elalK>ration  here. 

Syphilitic  Adenitis. ^-8yphili.s,esj>ecially  late  hereth'tary  syphilis,  may 
^^*«^-*-asionallv  Ik-  a  cause  of  marked  swelling  of  tin*  Ivnijjfi  noiles.  The 
**'»larj^'ment  Ls  generally  universal,  Intt  miiy  lie  localiKt^d.  In  some 
^■^Jstances  it  may  lie  tussix-iated  with  Ic.sions  in  the  adja*'cnt  tissues. 
X^Hp  rceopiitton  that  it  is  syphilitic  rests  on  the  tintjing  nf  other  mani- 
*-*^liitions  of  that  disease  and  on  it.s  rapid  improvement  on  antisyphilitic 
:T>*iitrT)ftil.  Al!  these  points  arediscn.sse^l  in  full  in  the  chapter ilescribing 
tlti*  iltsi-ase  and  its  tri'atment  (see  p.  5(53). 
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BODGKIK'S  DISEASE. 


This  is  known  mfhUt  a  great  niimlwr  (»f  nnrnes  and  is  confwtcfl  wiA 
other  conditions.     Among   the   mast   frfi|iient  syllnn)^ils  htv  Atit^viv 
(Tmnssfanj;   Anomia   Lymphaticn   (Wilks);   Pseiuloknikcnnii   (Colm- 
hi'ini).  iLod   (ictu^rjiliznl   L_vin|»hii<U'iMiirKu 

It  is  a  (JisPiL'^p  rhiirarKTi/A'd  lt_v  Ji  imi^rrossivt'  rn|jir*ft'mt'nt  of  \\if 
K'liiph  nodes  and  the  .spleen  and  the  fonitutiori  of  nodiili's  in  the  ir»**rT' 
m\\  organs  (liver,  spleen,  kidney,  etc.)*  and  sooner  or  Inter  a  seroni  E.Ary 
anemin  ami  oarhexia. 

It  is  a  disea.se  of  early  life  iind  the  majonty  of  the  eases  occur  in  chmilil- 
hoorl.  In  Ihtd^kin'M  original  re|K>rt,  in  1S^^2,  some  of  the  ejises  iw-»inJ 
were  in  ehiUlren.  In  4ii  cases  collected  by  Clement  Clarke  ID  o«.Trr 
nnijer  ten  years  of  uy^.    It  Is  more  fre(|iient  in  Im-s  Ihiui  in  (cirls. 

Etiobgy. — The  exaet  emise  Ls  imknown.  It  Uaa  Ih-co  sti^-stetl  <hal 
it  IN  the  result  of  an  aeiitf  infeetion  of  some  unknown  a^-iit.  hut  tlii' 
hiLS  ntit  Irh-h  proven.  >Mime  reteiit  writers  have  thought  thai  il  '^a* 
due  to  the  tul>ercle  haeilliLs,  hut  while  seeondary  infcf-tioix'*  with  tlih 
or^nnLsm  are  common  the  original  changes  in  the  mMhvt  can  MtitI  lit 
made  out  histologieajly.  In  some  eases  thi  re  i.^  no  tuberculous  c^wi- 
plicatinn. 

Pathology. ^The    niorhid    anatomv    ronsLsLs    in    enlnr^menf    nf      tfr 
lynipti  nodes,  iHjth  deep  ami  superfieial,  and  of  the  s)deen  a.s  well  in 
most  eases.     The  nodes  do  not  tend  to  break  down   unli*w  iber^"  i^ 
seeondary  infeetion  and  there  is  no  temleney  to  invade  the  surmun«lin(? 
tissue  as  in  lymphosartYinui.     There  an-  lymphoniatoiLS  nodiden,  in    tb** 
organs    and   (here  b  involvement  of    tiir   marrow  <*i    llir  Ui\\^  lM»ri»^- 
According  to  the  studies  of  Dorulhv  M.  Ueed^  the  hi^itolugic al  clmiij?* 
are  $a  follows:    In  atldition  to  the  proliferation  of  the  endothi-liiit  *»n*l  i 
reticular  cells  and  the  fonnalinn  of  lymphfnd  crlLs  thrn*  an*  sr<*n  rH**" 
a*"teri-stie  giant   eeljs  whieli  differ  frum  the  jjiant  <v\U  of  lulwn'ulf  »^*** 
There  is  proliferatii>n  nf  the  eo n i u'etive-t is.su e  stronm  wliirb  pvi-s     y*-"** 
to  the  hardness  of  the  notlcs   noted  a.s  the  disease  pro^rehM-s.    '11»«-''* 
are  abo  numerous  eoMuophilet  found  in  the  nodes.     It  should  no*     **" 
e4>nfused  with  sareoiiia  nf  the   lymph  ntMles   which  has  a  diffrn'nt    ^'**^ 
tologieal  strueture,  tior  with  liilHTrulasis  of  ihr  lymph  iHwle^  (Fiy.  1  "J*-^-'- 

There  do  not  seem  to  hi'  anv  sjHtiiil  prrdispisiiig;  disrast-s.      Tul:»*''~ 
eulosis  Is  not  found  in  the  family  history  any  more  than  Is  u^ual.    "^ 
patient  is  asually  in  ^hhI  health,  hut  there  may  be  chronic  toasilUtir* 
inHanimatEi>ns  of  the  eye  or  ear  liefori'  the  disease  manifests  tbrlf.     ^^^ 

Symptomatology. — '^Phe  disea.se  starts  almost  always  in  ihu  neek.    *'!■   '"" 
nodes  beeome  enlar^d.     They  are  first  somewhat  soft,  hut  hitrr  Im-*^  ►!■  *  ^!* 
hanl  and  finn.    As  a  rule,  they  are  not  painful.  Thedisrase  extends  ii«»  ' 
the  other  siiperficia!  and  the  internal  lymph  notles  have  heronie  involve""*^*- 
The  pro^res.s  of  the  disease  is  steady,  but   ihrn*  muv  In*  lnn|K»n>-^7 
remmiotts.      The  nodes  do  not   tiinl   to  bn-ak   flown  utdcs?»  ibci*^    ** 


)  JohuB  Hovklm  UospHnl  KvporUi,  1900.  vol.  x. 
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"i  seoondary   infection,  and  there  is  no  (Pitdency  to  involve  the  skin 

unh'sa  thh  hap(.iens.    'llu'  <iisease  may  ln.st  nion'tlis  with  the  patient's 

gentral  health  gootl.    Sooner  or  later,  liowever,  there  Ls  a  marked  sw- 

oiKjnry  anemia  with  eaehexin  and    pronnunred    weakness.    Thi.s 

come    on  in  n    few  months  or  it 


may 


may  l*e  dflayed  for  years,     Thei-e 
is.   iiT*'j(uljir  fever,      l^hi.s  mn\  Ih- 


Fiu.  IVU 


» 


alteent  or  may  Ije  eontiniioiis  or 
tiiay  |je  oeeawioiially  of  a  rennit- 
tent  type.  In  three-fourths  of  thi; 
toast's  the  spleen  k  enlar^t^d. 
Other  syniptom.s  whieh  may  he 
pr»?sent  are  pressure  symptonis 
fiTun  the  masses  pressing  on 
trachea,  hrondii,  nerves,  ureters, 
*^to.  There  may  he  hronzing  of 
I       the  skin. 

^m        DiagnoBifl.-— The     clinical    pic- 

^B'^Ure  ii  mueli  the  same  in  lympho- 

^■S5atrf>mii,  hut    then'    is  a  jjreater 

^  tendency  to  involvement  of  adja- 

*^"**iit  tl*isne:5,   and  tliere    is  also   a 

&*^ater  liability  to  pressure  sjinp- 

*Oins.    The    removal   of   a    node 

'-'Uder  cocaine  anesthesia  for  his - 

t«~»ln^ealstudy  is  the  most  eertain 

*"*\ean-s  of  diagnosis. 

Titbereidomjt.^ln  early  eases 
*-*f  tiil>eTfulosls  this  may  he  ver)' 
^llffieult.  If  there  is  no  fever 
^  l-iFx'reulin  may  he  used.  It  is 
*"-'^rtain  finri  harmless.  There  is 
Vijjually  tuberculosis  \n   the  hin;?s 

■5*r  elsewhere  and  there  may  l>e 
l^lippuration  of  the  lUMle  or  \\w 
*^iatttnf2;  together  of  the  nodes. 
Xlie  removal  of  a  node  will  clear  up 
<loubtful  raaes^ 

/.eMA-ernTff.^DiapTiasis  in  leukemia  is  ea*;y.  as  a  rule,  fnjm  a  blood 
^xanunntion,  hiit   there  arc  rare  cases  where  in  a  leukemia  the  leuko- 
cytes have  fallen  l**  normal  or  near  it.    The  structure  of  the  nodes  is 
^^  ^different. 

^ft  ^Ognosis. — This  is  had.  Sof>ner  or  later  the  ca-ses  become  rachectic 
^^  «nd  die.  The  average  <luration  of  life  after  the  appearance  of  the 
disease  is  from  one  to  four  years.  Death  i-s  usually  eauseti  by  a  sec- 
^L  «Jiuiary  luliereulosLs  or  by  progressive  weakness  with  general  anasarca. 
^K  Treatment. — TreatnietU  is  not  very  .satisfactory.  If  the  case  is  diag- 
nosticate*! early  and  the  enlargetl  l\aiiph  nodes  are  only  on  one  side  of 


Hwlg^Un'a  i4iAeA«e'.     [Qnse  of  Drs.  St;erm&D  and 
(Jaylord,   Arqtfiivw  of  PecUfttrloB,] 
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till'  nerk,  rt'iiiovitl  of  thf  iichIl's  i.s  (lioiij^lit  lo  have  .s(Hm'  iiiflurm-t*  no 
prolon^in^  lift'  nnil  prt'vrntinp;,  at  k'jtst  fur  a.  Iiiik*,  iIu-  [jitj^rvx-*  of  the 
ilisva.so.  OsUt  thinks  that  tlu'  RaeittKrn  rnys  inuy  hiivr  some  iiiflwncT 
in  selectLtl  ta-se,s.  The  putiem  .^htmltl  leail  a  re^ilar  hv^ricnir  life,  with 
plenty  of  frt\sli  air  and  good  fcwjil.  Of  the  tlnijtp*  iLsrd  ur^eitic  w  the 
fav<>ntt?  Hiiil  some  n^iiits  serin  to  liiive  I>tvn  atlaioeti  by  il.  ll  may  be 
piven  in  fairly  hirgt'  ilust's  ovit  rather  km^r  ixtukIs  wllhoiu  raiiJiiriji; 
any  Irouble,  In  .some  eases  it  prtxhices  pigmentation  of  tfie  skin  ami 
in  otliers  neuritis  may  result.  Fowler's  solution  um\  Ix-  jyiven  in  frojn 
0.13  c.e.  to  0.3  c.e,  (2  tu  5^1)  doses  three  or  four  times  a  day.  'Hic 
syrup  of  the  io<lide  of  mm  may  ix'  tried  if  the  ai-seuie  4lisa|^ree^,  or  other 
tonie.s  may  Ik*  jijiveri,  siK'h  as  rod-hver  oil  nnd  tjuinine.  Phosphnnis 
has  l>een  reeommended.  It  is  ^ven  in  doses  from  (lJHKKt25  to  U.0IM)(i5 
gm,  {^-J-ff  to  -riir  R"**)*    The  effeetsahonM  l.>e  closely  wiitehed. 


DISEASES  OF  THE  SPLEEN. 

The  spleen  is  of  somewhat  more  value  in  dtnpno.si'?  in  infanU  aocA 
ehildreii  than  in  adults,     lo  the  vaiing  il  is  more  readily  affffti-^l  itm.'wi* 
as  a  p'lieral  rule,  mon*  easy  to  make  out.     '^rhe  normal  |M<sition  nf     "•.V* 
sp!4^'n  should  l>e  home  in  mind.     It  lies  with  the  up|M"r  iMmler  n*iu'l«— J^ 
al^Riut  the  ninth  rib  and  the  lower  border  alnut  the  eleventh  rih.    Tow        »f* 
the  ha<-k  it  extends  ixa  far  a.^  the  posterior  axillarv  line  or  a  little  lmeU»i     U" 
the  end  of  the  eleventh  rih.     In  fnmt  it  extends  to  lh<-  niidu.xillury  W     li'"' 
or  a  little  farther,  but  normally  does  not  pasH  a  line  drawn  from  *>* 

nipple  to  the  etirl  uf  the  eleventh  rib. 

The  splenie  dulne>»rt  if  niatle  out  normally  eonfsponds  t(»  the  ulic:^""***- 
In  infants  the  normal  splenie  ^bilness  Ls  so  Rmall  that  it  may  not-^M  be 
passible  to  make  it  out  in  all  eases.     At  l)est  it  i.s  unti-rtaiu.  i\s  it  niai^^"'hr 
obliterated  bv  the  abdominal  tympj»nv  or  a  lar^.'  spleen  made  t<«  n«— —  *tn 
smaller,  while  intestinal  eontents  rnay  give  rise  to  dulnevs  uhieh  i  '  ^x»y 
be  mistaken  for  the  .spleen.     An  exudate  in  Traul»e  s  semilunar  »\.^  "rg 
may  eaiise  a  fiLsion  of  liver  and  splenie  dulne^s,  and  this  may  also  otrrr^HT 
in  |E:reat  enhirgement  of  either  or  both  or^funs. 

Palpatiiiu  is  mueh  more  eertain  than  percussion.      With  an  infnr^^   * 
is  best  to  have  the  ehild  Ivintj  on  it.s  baek  on  its  mother's  or  the  nurs*-*^  * 
Up,    If  the  spleen  eannot  be  felt  in  thi?  |x>siiion  the  infaiil  nniy  U-  iur»  **^ 
on  the  right  side.    The  hand  shnulrl  always  Ik*  warm^nl  and  then  p^***^""^*i 
pMitly  on  the  a!>donien,  and  as  soon  as  the  nutseles  lH'e<MUf'  neeit^loi*"'*^^ 
to  its  presenet'  an  etfort  nuiy  lie  made  hi  feel  the  sph*c'U,     '11  >  '  "j^ 

or  one  fin^T  .should  1h^  approaehed  to  the  ed^'of  the  rib^  l»rv.  -\.  m 

mi<hlle  and  posterior  axillary  lines.     In  young  infants  ami  in  lhn*eii»^*~jB 
.soft  alMlominal  wall'^  thesplei-n  may  oftt-n  Ik*  felt  just  untlerthe  r<ig*~^ 
thf"  ribs.  The  finger  should  Ik*  held  in  one  plaec*  durini;  sevend  irnip*  ^  ' 
tious,  when  lhe.s|)leen  mnv  l>e  fell  1niie1u[i|i^  fin-  linger  4luring  irL<«pirut  »  ^  J^ 
and  disappearing   during  expiralion.     'liven  miMlerately  rapid  pAws 
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nidvpment.s  should  \yc  ^'iilly  uiade.      If  llir  spkvii  is  felt  by  this  method 

the  {-tlf^'  will  be  felt  aa  it  slips  pjust  the  tingiT.     If  the  spleen  extends 

Ix'Inw  the  iiiiirgins  uf  the  rihrt  il  uiuy  l>e  lookerl  upon  jls  enlar^d  unle.ss 

pushed  (Ii)Uii   by  a  pleural  effusion.     A  riKHlerately  eiilarje^ed  -spleen 

extends  2  nr  3  em.  Ik'Idw  the  margin  of  the  nl>s,  hut  it  may  be  so  lar^^ 

as  to  extend  to  the  brim  of  the  [H'lvts  and  past  tlie  nriibitieus.    Ail  grades 

may  tje  seen.     An  acute  enlargement   rarely   exeeeds   2\  or  5  cm,  (1 

tij  2  inehe-**)  I>elnw  the  edge  of  the  ribs,  and  if  a  sph^-n  is  fniirnl  lar^r 

il  is  quite  safe  to  assume  that  it  is  a  ehronie  enlar^emeut.     'i'lie  inner 

fnirfier  15  generally  ihin  aod  sharp.    At>out  the  middle  of  it  there  is  a 

natch. 

Till'  upper  border  of  the  spk'^n  can  never  be  felt  exeept  in  the  case 
of   tloating  spleen. 

It  .should  be  renienil>ered  that  the  spleen,  if  it  moves  thirin^  brcalliin^, 
<l4jes  so  not  direetly  downward,  bnt  dlngrmally  towiinl  the  rijrht  [*elvie 
brim.  The  spleen  enlar^^  In  this  direction  ii.s  well.  This  may  Ik*  n.se- 
fuJ  b  tlifferentiatiii^r  tumors  i^f  olla-r  organs,  Usnally  a  tumor  ma>,s  of 
olber  organs  moves  directly  downward  during  inspiration.  If  not  too 
lar^j*'  itx  fixed  by  adhe.sion.s  ti^e  spleen  may  be  niovfd  laterally. 

i'he  li\'er  Ls  fretjut*ntly  enlarged  at  the  same  (imt*  and  tht'  two  may 
*>p  5(1  elose  togelliei'  that  it  is  in  y;o.ssible  to  mjike  cnit  ihe  one  from  the 
pilier.  SouH'times  in  niarkt-d  enlargement  of  the  liver  the  fiviiire  inaiSe 
jn  thp  liver  by  the  round  ligament  may  !h"  taken  for  th^  dividing  line 
t*ptwren  the  liver  a!id  splfen.  This  fisi^ure  u:>ually  Ls  in  line  with  the 
"'nbiliciis. 

J^he  spleen  may  eften  Im'  si*en  if  enlarged.  In  a  good  light,  with  the 
^■Mlominal  wall  held  on  a  slri'teh  l>y  the  hand  of  the  physieian,  the  splrt-n 
^lay  1^  plainly  seen  to  move  with  the  inspirations.  'J'here  may  also  lie 
^^^largeit  suf>erHeiat  vein.^  and  a  slight  violet  eolor  niav  sometimes  be 

C>vp|-  a  veiy  large  spUvn  there  niay  be  heard  a  bruit  de  moufff/'  or  bli>w- 
V^^  tnurmur  similar  to  that  heart!  over  a  pregnant  uterus.  This  may 
*^''  *?lieited  on  ]»re.ssure  over  the  larger  vessels.  In  nuK^t  eon<lltinns  where 
*"^^re  h  a  large  spleen  the  efiilil  lia-s  a  peeuliar  palli4l,  brownish-yellow 
t*^lor.     The  skin  has  lost  its  transparenev  and  Vjeeonie  "muddy." 

T^he  position  of  an  older  ehihi  for  e.\aniination  should  he  the  same  as 
•'*J*  an  adult  where  it  is  |Mwsible  to  eontrol  the  ehild.  The  ehild  should 
**■'  flat  on  the  baek  with  the  kmH*s  drawn  up  or,  where  ]x>ssible,  what  is 
^^tu-h  better,  the  upper  partnf  the  l)Oily  should  In- sharply  inclined  against 
r^' 't"  back  of  the  bed  and  a  pillow.  This  latter  positii>n  allow-s  the  legs  to  be 
^*^pt  down  and  out  of  the  wuy,  and  at  the  same  time  permits  of  r*4axa- 
J*^n  of  the  alxinminal  miisrjes,  and  has  also  the  advantage  of  allowing 
*»lo  spleen  to  descend  should  it  happen  to  l>e  nanvahle.  When  the  spleen 
*^**-nixot  1h*  ft'll  in  this  in>.sition,  the  child  should  tie  on  the  right  side  with 
_xite  |pps  fl<>xi*<l  and  the  left  ami  over  the  head.  The  breathing  is  an 
*^portant  part  and  is  l>est  taught  l>y  imitation.  The  physician  should 
®tk>w  ilic  child  just  how  to  take  long,  deep  inspirations  followed  by  com- 
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plelp  expirations.  Tills  may  l»o  m&dc  into  a  S4n1  uf  play,  anri  thr 
child  niuy  oiXvn  have  hia  aiu-titiati  <livi-rti-il  frntn  iht*  i'xurninalioii 
by  trying  to  keep  time  with  the  physk-iaii';*  brt'ulhing  and  amiilar 
lat'tk's, 

EnUifement  of  the  Spleen. ^Enlargement  of  the  spleen  mny  be  cilJirr 
acute  or  chrunle.  As  a  ^t-m^ral  rule,  it  may  be  stated  that  all  of  the 
anite  infeetiotLs  fcvet^i  are  attended  with  smiie  eTilarp'rtieiit  of  (lir  spU*rn, 
Ttii-"*  is  ^'neriillv  t>[dv  a  hvjH'K'mia.  In  typhoid  and  malaria  il  is  i 
eonstaiit  and  important  tlia^iiostie  feature.  In  eerebnisninal  fever  it 
is  ordv  cx^itsionally  seen,  and  in  niuinfiH  it  Is  seldom  enlarKetJ.  ITir 
spleen  is  enlarged  in  most  of  the  chronic  conditions  met  with  in  carfjr 
life. 

Ill  rifk-fitf  it  -i.s  t|uite  a  constant  featun-  in  the  active  stag's  of  the 
diwea.se.  In  disciises  iiasoriate*!  with  bl*H«l  changes,  us  in  leukemia, 
*p|enie  anemia,  and  in  the  pseudoleukemia  of  infants,  the  spleen  i» 
verv  much  enlargeil.  It  is  enlarge*!  in  Hodpkiii's  dlsea.se.  In  .syphiln, 
in  the  early  and  more  iU-tive  stiigesi,  il  is  easily  fi'll  in  the  iiwijorify  of 
the  casen.  It  Ls  abo  enlarged  in  :>onu- of  the  Inter  eases.  Then' may 
be  eireimiserilwd  gummatous  eiilargenicriLs,  which  are  nivn  hite  ami 
are  rare;  or  there  may  l>e  merely  a  diffuse  swelling  of  tl»e  urgun.  which 
is  commonly  seen. 

In  acute  miliarif  tuhrrcuiost^  the  spleen  is  sooner  or  later  enlarjinl, 
In  the  other  foniis  of  tnljerenlasis  the  snlci-n  may  or  may  not  l»e  atfeelifl. 
It  may  often  not  be  enlarged  at  all.     In  other  eases  it  may  Iw  the  seal 
of  extensive   tuberculous  deposits   atid   Ih?  consiclerably   iiierea'wil  itw 
size. 

The  amijioid  spleen  is  large,  hard,  smooth,  and  thick.     It  Is  met  wjx>i 
in  cases  where  there   ha;!  been  long-standing  Mippnnitinn,  i'Mp<tmli'< 
caries  or  necn»sis  of  the  bone^.    It  may  also  be  seen  in  elironic  tti''—  — " 
culosis  of  the  lungs  and  in  syphilis. 

The  spleen  may  be  the  first  organ  to  show  amyloid  changes.  'I  ^Z^^ 
diagnosis  Ls  made  from  the  pri'-tixiating  condition  of  the  patient.  'I'W^Kir** 
is  the  history  of  the  ehmnic  dlseiLse,  gi*nernl  eiichexia,  pallor  of  (f«-  Il~i  M""^ 
emaciation,  and  u.smitly  iliarrhea,  albuminuria,  multiple  hemorrhius^^^gf^i 
pete<^hia  and  the  like.  In  the  early  ?*tage  the  sphvn  alone  may  — v  be 
enlarged.  If  the  ci>iidition  ha.'^  Inn-n  exi.sting  s<»niie  tinu'  ihi*  Irver  is  nv  ^tm^o 
etiUkrged.    Tliis  is  the  cundiliun  called  "»agu  spleen"  by  the  oKJ  writcji^  -*■/», 


CHRONIC  PASSIVE  CONGESTION  OF  THE  SPLEEN. 


Chronic  Passive  Congestion  of  the  .spleen  o<?cuts  where  iIjcpp  arr  a^^i*- 
turljiiMces  of  the  portal  or  of  the  .splenic  circnlaticm.     This  is  jwt  wi^a^itA 

in  cirrhoais  and  moR»  randy  in  syphilitic  changes  in  the  liver,  fi wm 

monoloenlar  or  mnltilocuJar  t-fhiuwrjecus  cysLs,  ami   from  hyperc^r'Tiii 
of  the  liver.     It   may  occur  fr»Mn  rniphysema.  cirrhotic  ct^ntliticuts.^.   w 
advanced  tuberculous  lesioiLs  in  the  Inngs,  ami  from  ac(|uired  or  c^w* 
Tcartloiona.    When  the  spleen  is  enlarged  frutn  cJiramc  ptts»  J»T 
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oongestion  the  liver  is  too,  except  in  those  rare  conditions  where  there 
is  disturbance  of  the  splenic  circulation  alone. 


SPLENITIS  AND  PSBI8PLENITIS. 

Inflammation  of  the  spleen  may  occur  from  extension  of  a  neighbor- 
ng  inflammatory  process.  The  diagnasis  is  uncertain,  but  an  enlarged 
ipleen,  pain  in  the  splenic  region,  and  the  pre-existing  inflammation 
ire  the  parts  to  be  considered.  Perisplenitis  may  result  from  peritonitis, 
rauma,  hemorrhagic  infarcts,  syphilis,  or  tuberculosLs.  The  spleen 
s  generally  enlarged.  The  diagnosis  is  made  by  feeling  the  friction  rub. 
't  is  less  certain  when  the  friction  sound  is  heard,  as  it  may  be  confused 
nth  pleurisy.  If  it  is  heard  louder  below  than  al>ove,  and  especially 
f  it  is  heard  better  with  the  stethoscope  at  the  edge  of  the  ribs  than  over 
he  chest  wall,  one  may  think  of  perisplenitis.  In  chronic  perisplenitis 
here  may  be  adhesions  and  the  spleen  is  no  longer  movable.  There 
5  more  frequently  a  chronic  thickening  without  adhesions. 

Floating  spleen  may  occasionally  be  met  with  as  a  congenital  condition. 
rhe  diagnosis  is  usually  easy  if  abdomen  Ls  sufficiently  relaxed  to  admit 
if  satisfactory  palpation.  There  is  tympany  over  ninth  to  eleventh  ribs. 
rhe  spleen  Ls  felt  elsewhere,  generally  under  the  left  hypochondrium. 
Hit  it  may  be  as  low  as  the  pelvis.  The  spleen  may  be  recognized  by 
he  shape,  end  if  there  are  no  adhesions  may  be  pushed  back  in  place, 
^are  must  be  taken  to  differentiate  fecal  masses  in  the  colon  and  tumors 
if  the  same  size.  The  splenic  dulness,  together  with  palpation  of  the 
pleen  in  its  normal  (position,  settles  the  matter.  The  fecal  masses  may 
»e  removed  by  purgatives.  A  floating  spleen  may  Ix;  enlarged  and 
-ause  trouble  in  diagnosis.  A<]ditional  spleens  may  often  l>e  present, 
»ut  are  rarely  large  enough  to  palpate.  It  may  be  extremely  difficult  at 
imes  to  tell  a  floating  spleen  from  a  tumor  of  the  kidney. 


PBIMART  SPLENOMEGALT. 

This  Ls  a  rare  form  of  enlargement  of  the  spleen,  first  described  by 
Gaucher,  which  comes  on  without  any  apparent  cause.  The  changes 
Q  the  spleen  consLst  in  a  hyperplasia  of  the  endothelial  cells.  There 
nay  also  be  changes  in  the  retroperitoneal  and  mesenteric  lymph  nodes 
ind  an  increase  in  the  connective  tissue  in  the  liver.  The  disease 
)egias  in  early  childhood,  from  the  second  to  the  seventh  year,  and  there 
ire  slow  but  progressive  changes.  The  enlargement  of  the  liver  is 
ilways  secondary  to  the  splenic  enlargement,  and  never  to  the  same 
•xtent.  In  ad<lition  there  is  a  simple  anemia,  softening  of  the  gums 
with  oozing  of  blood,  epLstaxis,  sul>cutaneous  hemorrhage's,  and  occa- 
sionally icterus.  The  symptoms  are  those  referable  to  the  splenic 
enlargement.  There  is  pain  in  the  abdomen,  disturbances  of  the  func- 
tions of  stomach  and  intestines  and  sometimes  dysuria.    There  may  be 
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ilvHpiM'd.     (riiiiijK  in  llii-  ]fgs  Imvc  Im'(mi  iMMrfl.    TIh'  disrasc  may 

for  yt'iiw,  tlif  hplftni  t'ventimlly  pnirtirully  iillini^  tlif  ttlwlomcrL    Buvaini' 
tiiti  rt'portL'tl  L'MAt's  iiiiiJ  tliscusHcd  tlic  .-sulijt'ct  fully. 


NEW-OROWTHS. 
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These  UR*  nirt'  tti  iht"  j^pJrcti  rKirinji;  rurly  Iffc,  mul  nifly  Ix*  ^liffiriiti  tip 
iHlTrirJitialo  frmn  simple  Iiy[M:Ttr[>phy.  If  thf  >plit'ii  \v,lh  nii  inwvni 
Mipfm-f,  t.>i|HM-itilly  if  Hiert'  art"  proinitH-m  ihmIiiK^s,  u  m-w-^Puwlh  nuj 
lie  pi-c-^cul.    This  may  Ix*; 

(<i)  TiiJtcrt^iilomn,  Wht're  Ihore  i.'<  Inljt^rt'iiltiHiKt'lsrwht'n'  In  the  botlv. 
The  commtJiK^t  fonn  of  rKHJnhir  .spli'm  in  childrf-n, 

(/»)  Sarraifiu  muy  Im:-  primary  or  sK't-UE"  jls  nM'fiL'^lJi.sLs.  A  raw  rtrtv 
«{ition. 

(r)  Carcinoma  It  vory  ran*,  !mt  bsLs  Ihh;u  n"|>urtvti.  Cnn^iiujim  k-i 
fiJUTul  t'l.scwhrn^  hi  l!ie  btxly. 

(r/)  Sijphllitic  irn'(jidaritirA  disappfiir  or  impnive  on  trealment,  airf^ 
then*  iirr  usually  other  ovidt-iit-c^i  of  ihr  ^li.s('aM^ 

(f)  Cyjitiv  tumors  may  wsiill  from  hfiiioiTha^c  ami  an-  iif  gnifj 
rarity  in  children-  They  coutaiti  ftiuk'sUTUi,  liTithin,  und  hltRKl-rt>k^^| 
hiff  matter. 

(/)  Parasites  ft't'hinofotciLs)  have  li**n  rcportcil  in  Kiiro|)«,  bm  Dfi* 
iu  Arnerita,  lo  my  kn4>wK'iJgf. 


1  JLueiiota  Jaum4l  at  Lb*  MmIImI  Sclcaoto.  Octabat,  1900. 
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CHAPTER   XXXIV. 

THE  ADRENALS-ADDISON'S  DISEASE— CRETINISM— DIABETES 

MELLITUS. 

THE  ADRENALS. 

The  study  of  the  adrenals  has  been  much  neglected  in  infancy.  In 
early  life  they  are  relatively  largvtr  tlian  in  adults.  In  infants  dying 
with  severe  general  congestion  they  are  markedly  enlarged  and  may 
contain  hemorrhages.  In  the  reverse  type,  where  the  infants  seem 
bloodless  and  the  tissues  anemic,  the  a<lrenals  are  small  and  contracted. 

Hemorrhage  into  the  Adrenal. — This  occurs  jx^ssibly  as  a  separate 
disease.*  Arnaud  has  described  three  classes  of  symptoms  occurring 
with  hemorrhage  into  the  adrenal:  asthenic,  peritoneal,  and  nervous. 
It  occurs  in  the  course  of  gastroenteric  infection;  it  is  common  in  the 
newborn;  it  may  occur  in  any  disease  where  there  is  stagnation  of  the 
biom!  or  congestion,  as  in  acute  or  chronic  diseases  of  the  lungs,  heart 
disease,  and  convulsions.  It  may  be  seen  in  septicemia,  pyemia,  acute 
miliary  tulwrculosis,  and  the  various  toxemias.  Congenital  syphilis 
has  also  been  mentioned,  but  seems  unimportant.  Traumatism  may 
be  a  cause  and  the  so-called  blood  diseases,  as  scurvy,  may  play  a  part. 

The  whole  gland  may  be  transformed  into  a  blood  sac  with  extrava- 
sation into  the  surrounding  tissue.  There  may  be  hemorrhage  into 
the  medulla  of  the  gland,  while  the  cortex  remains  free  or  nearly  so,  as 
there  may  be  scattered  hemorrhages  into  the  gland  substance,  chiefly 
in  the  medulla. 

Symptomatology. — There  may  be  symptoms  of  an  acute  infection. 
In  this  there  is  an  acute  onset,  generally  in  a  prc\  iously  heahhy  infant- 
There  may  be  vomiting,  diarrhea,  and  in  a  few  liours  a  petechial  or 
purpuric  eruption  may  appear  over  the  child..  There  is  usually  a  tem- 
perature of  from  101°  to  105°  F.  The  child  collapses  and  dies.  The 
diagnosis  is  usually  made  of  one  of  the  eruptive  fevers.  Many  causes 
have  been  in  unvaccinated  children  and  have  been  called  sniall{)ox. 
(See  Purpura  Fulminans,  p.  8^31.) 

A  second  class  of  cases  is  seen  where  there  is  purpuric  rash,  but  where 
there  is  nothing  to  suggest  an  acute  six^cific  fever.  A  third  class  cannot 
be  recognized  clinically,  occurring  as  it  does  in  the  course  of  some  pre- 
existing disease,  as  in  pneumonia.  This  is  only  to  be  made  clear  at 
autopsy. 

Lastly,  hemorrhages  in  the  adrenal  are  found  in  the  hemorrhagic 
diseases  of  the  newborn. 

1  Dudgeon,  American  Joaraal  of  the  Medical  Scienoea,  Februarr,  1904. 
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ADDISON'S  DISEASE. 

Addison's  Disease  is  characterized  in  chikiren  by  the  same  bronzing 
of  the  skin  and  progressive  cachexia  that  are  found  in  a<lults.  The  lesion 
in  nearly  all  cases  is  a  tuberculosis  of  the  adrenal,  but  a  few  instances 
have  been  reported  where  the  lesion  was  a  malignant  growih  in  the 
^and.  It  has  also  been  noted  that  there  may  be  tuberculous  lesions 
of  the  adrenal  without  any  symptoms.  Then*  are  usually  tuberculous 
deposits  elsewhere  in  the  body,  the  lungs  and  the  lymph  nodes  being 
most  frequently  affected.  There  are  changes  in  the  abdominal  sympa- 
thetic nerves.  The  pigmentation  of  the  skin  is  due  to  deposits  of  pigment 
in  the  Malpighian  layer. 

The  disease  becomes  rarer  the  younger  the  age  of  the  child.  Under 
five  years  of  age  it  has  been  seen  occasionally,  but  is  almost  unknoffn. 
A  congenital  case  has  been  reported.  After  eleven  it  is  seen  more 
frequently.  Boys  are  affected  slightly  oftener  than  girls.  In  21  cases 
collected  by  Comby,  12  were  in  boys  and  9  in  girls. 

Sjmptomatology. — The  onset  Is  usually  gradual.  There  may  or  mar 
not  be  tuberculosis  of  lungs,  lymph  nodes,  or  of  other  organs.  There  is 
progressive  weakness,  with  symptoms  of  stomach  trouble.  There  may 
be  vomiting  and,  in  some  cases,  diarrhea.  In  some  cases  lumlmr  pains 
or  vague  pains  in  the  limbs  are  complained  of.  There  may  be  colic  or 
headaches.  As  the  disease  progresses  the  patient  becomes  cachectic. 
The  most  marked  thing  is  the  pigmentation  of  the  skin.  This  maybe 
partial  or  general.  The  color  is  a  dirty  yellow,  which  Ix^-omes  darker. 
The  exposed  parts  of  the  l>ody,  face  and  hands,  and  the  parts  conlaiii- 
in^  I>ignu'nt,  such  its  the  areola  of  the  breasts,  tlic  cxtiTnai  puitaliii. 
the  groins,  and  axilla',  may  be  very  dark  or  even  almost  black  iiinii'T- 
TIk"  hair  may  dian^'  color.  There  arc  usually  pijjinented  ikiIcIun  in 
the  mucous  tnenibranes.  The  i)atient  Ueeoines  weaker  an<l  woakiT, 
and  fever  may  develop.  The  pulse  heeontes  ra])id  and  filiform  and  tin- 
respirations  are  iiu-reased.  Many  of  the  patients  die  of  tul>ereiil()>b  »f 
the  lungs,  others  from  ii-sthenia.  At  the  time  of  death  there  may  !)«* 
coiivnlsions,  coma,  or  syneojx'. 

Diagnosis.— This  is,  a.s  u  rule,  not  difficult  if  the  case  i.s  well  ilevcloixil. 
The  syniptoin-<omi)lex  of  pntgressive  weakness,  pigmentation  of  I'l*' 
skin,  the  weak  and  ra])id  pulse,  and  the  dig<'stive  disturbance-;  s('r\»"  1'* 
differentiate  it  from  other  conditions.  One  should  l»ear  in  iniml  ih*' 
pigmentation  from  arsenic.  In  this  the  use  of  the  drug  can  piKi"- 
ally  be  elieit<d.  Malarial  cachexia  may  l)e  distini^uishei]  l)y  the  hi^ 
tory  of  ex[M)siire,  the  parasite  in  the  blood  in  many  eases,  the  cnlarpd 
spleen  and  the  effect  of  (piinine.  The  pn'senee  of  bile  in  the  iirin«' 
serves  to  (iiffen'iitiate  icterus.  The  Itronzing  from  cx|x>sim'  wn}' 
resemble  it  ([liite  <losely  its  to  the  arrangement  of  the  color  of  the  skin, 
but  the  ^'cneral  health  is  nsually  good. 

Prognosis  U  alwavs  had.  There  have  been  sonic  cases  nportcl  'a-^ 
cured,  but  with  our  j)rcsent  means  of  treatment  this  Is  not  to  Ix-  exiJOctcJ- 
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Tnatment. — ^This  consists  in  good  general  hygiene,  proper  care,  and 
regulation  of  the  diet.  Cod-liver  oil  is  most  highly-  recommended  for 
its  nutritive  value.  Adrenalin  may  be  tried.  Of  the  1 :  1000  solution 
from  0.06  to  0.03  c.c.  (1  to  5  min.)  or  even  more  may  be  given.  It  has  not- 
been  used  long  enough  to  state  anything  about  the  results.  Feeding  with 
adrenals  may  be  tried  in  place  of  the  adrenalin  if  desired.  The  glands 
may  be  given  raw  or  nearly  so,  on  bread  or  toast.  A  glycerin  extract  may 
be  used.  Tablets  of  the  dried  gland  are  also  sold.  One  gland  may  be 
given  once,  twice,  or  three  times  a  day.  From  one-quarter  to  a  whole 
tablet  may  be  given  at  a  time.  The  effect  in  all  cases  should  be  care- 
fully watched,  and  the  dose  regulated  accordingly. 


ORETXNISH. 

Cretinism  is  a  "chronic  affection  characterized  by  disturbance  of 
growth  of  the  skeleton  and  soft  parts,  a  remarkable  retarflation  of 
development,  an  extraordinary  disproportion  between  the  different  parts 
of  the  body,  a  retention  of  the  infantile  state,  with  a  corresponding  lack 
of  mental  progress." 

Kndemic  cretinism  has  been  known  for  a  long  while.  In  certain 
mountainous,  limestone  districts,  as  in  parts  of  Switzerland,  there  are 
frequently  seen  peculiar  dwarfs,  of  short  stature,  short  arms  and  legs, 
with  a  myxedematous  condition  of  the  subcutaneous  tissue.  The 
mentality  is  exceedingly  low.  In  a  rather  large  percentiige  (00  per  cent.) 
there  Is  a  goitre.    Most  of  these  endemic  cretins  die  l)efore  thirty. 

Sporadic  cretinism  is  a  similar  condition  met  with  all  over  the  world. 
The  cause  Is  unknown.  The  cretin  \s  an  individual  whose  growth  has 
been  retarded.  Mentally  they  are  idiots  and  physically  dwarfs,  with 
the  characteristics  described  below. 

Usually  there  is  only  one  cretin  in  a  family,  the  other  children  being 
perftH^tly  normal.  In  some  instances  there  have  been  more  than  one 
in  the  same  family. 

Pathology. — The  condition  is  due  to  a  lack  of  or  insufficiency  of  the 
internal  secretion  of  the  thyroid  gland.  There  may  be  an  absence  of 
the  thyroid,  an  atrophy  of  it,  or  there  may  be  a  goitre.  This  last  is  not 
very  frequent  in  sporaflic  cretinism.  In  Osier's  60  cases  it  was  present 
in  7.  The  ehanges  may  be  congenital  or  may  develop  after  an  acute 
infectious  disease.  Cases  have  followed  measles  and  typhoid  fever.  In 
these  there  Is  an  atrophy  of  the  thyroid,  apparently  due  to  some  jwlson 
produced  by  the  acute  infection. 

There  is  a  lack  of  development  on  the  part  of  the  entire  lx)dy.  The 
child  is  dwarfe<l.  The  ossification  of  the  bones  goes  on  very  slowly 
and  imperfectly.  There  is  in  the  subcutaneous  tissue  a  substance  giving 
the  reaction  of  mucin  which  causes  the  edematous  appearance;  hence 
the  name  inyxedema  which  is  given  to  the  case  occurring  in  adult  life. 

An  interesting  class  of  cases  seen  in  older  individuals  is  that  follow- 
ing the  operation  for  the  removal  of  the  thyroid.    Where  this  has  been 
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cotiipU'tc  11  in^'Xt'drtiuildU.s  comlition   hus  supftri'UttL     A  sinal 
tht'  thyroid  U'ft  tH^hiiifl  vt'i\[  fiit-'wiil  ihls.    'VUv  uiiilir  .syinptiMtt-t  ccifl 
ona  ft'w  days  after  n|X"mlioiii.s,(f)nsLs(in^  of  trthny-likrfonviilsifiiis.j 
proslriilioii^aiul  <l(*atli.  iir«^  iluc  to  the  pcnimval  of  tUc  \»in\th\ni'u\s,\t 
^laiiduliir  UHlie.s  nearuritn  i\\v  lliyn^hl  wjiifli  rviilrnlly  pliiy  nti  iiiiftorta 
part  in  tht-  aninml  i^eiiiuuny. 

Myxcdcnui  cun  \w  prudu(-o<l  experimentally  in  ariiiiiaU   by  rt-tn 
the    thyroids.     Sporadic    cretinism    may   b**   rt'^^irdcd    as   inffintilc 
juvvnilc  niyxfdt'uia. 

In  snme  iiistiiiKC^  the  fimrtion  of  ihc  gland,  whik*  inipjurtNl,  t*^ 
entin'ly  di'-slroyfid.     This  may  give  rise  Ut  syinf)loiriH  wliich  Kav»r 
api>earaTKe   cif  mll<l   myxrd("mii,   iinil   tht'sc   huvL-    U'cii    cUrMTilKxl. 
Frenfli  ant!  Btlj^iitn  writers  as  myxird^mr  jruaie. 

Symptoroatology. -  The  synipttjms  may  fome  un  ut  any  time. 
have  Ihh'Ii  noted  ji  ft'w  \V(x'k>i  after  birth.     In  others  aUmt  the  fir 
seeond  year    Ttiest'  may  have  escaped  nnliir  \\uU\  a  lark  itf  drvelo^ 
hient  ealls  attention  t«  the  eondition.     Other  riLies  nmy  upjiear  li 
and  these  either  folluw  some  arutc  iiifeetiolUi  disea^fc  or  Mniw  uiiki 
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The  easra  setn  in  early  infancy  mm  Ik*  diffientt  to  n-cogniac 
tliev  nre  very  pruniMiiieei!.     The  irjfant  is  slu^p^h  aiiri  l4»rpid  anil 
not  pay  attention  t<i  anything.     The  tenipTatun.-  Ls  Ik-Iow  normal, 
the  \}in\\'  Ls  ejLsily  rhilleii.     It  fiels  eotd  U\  the  toueh.     The  t^xpr 
Is  not  snggt'-slive  of  hettUhy  iiifnnry,     Tlir  t'ves  uii"  piin"y  and  (Kr  tor 
iniiy  protrude  through  the  open  nimith.    TUr  tongue  itself  i-*  (luck  u 
un.shu|x'ly.    The  cry  is  hoarse  nnd  gntliinil.    The  alHlomm  i,-*  pnmiir 
As  lime  gt)e^  on  these  ehanieteristies  Ix-eome  more  and  mure  prunuui: 

The  eiise-s  seen  :ilH>ut  two  years  of  agi'  may  U*  told  ut  ii  ghimt*. 
have  a  very  eharacteristie  app«'arance-  They  arc  shorter  than  norm 
rhihln-n  nf  the  same  ag*-.  The  UmIv  w  ]»ro(«)rtii>natc|y  iarger  th4 
the  cxlremilJes^  and  die  heiul  sivins  tiHi  liirp'  for  Uith.  'Hie  (A 
hearl  is  low  atid  tli**  fiHtlanels  o(jen.  The  fontanels  may  n-main  dpi 
until  ten  or  twelve  years  of  age  or  even  later  than  that.  The  hair  i 
e<turwe  «nd  straight.  The  fatr  is  ven.'  striking  and  well  ilhistrnted  i 
riate  XXVI.  'I'hr  expressmn  Ls  ptg*like.  The  Ihlm-  of  the  ni«e 
lmja*i  an*!  tin-  eyes  wiilr  apart.  *l1ie  eyes  arc  .sh't-like,  n*minfting  oi 
pigs'  eyes;  (he  eyeli<|s  art'  pulTy,  The  eyebrtiws  nn*  seanty  or  want 
The  cliei'ks  am*  hirgi-  ami  sag.  The  lips  are  prominent;  the  tongt 
thick  and  usiudly  protrudes  through  the  halfHUuMi  mouth.  Then- 
to  be  iJr[ii>hng.  TIm*  teeth  an'  eruplcil  lale  and  are  apt  to  decay  *iirf 
The  neck  is  short  and  the  lu-ad  se*Mns  set  dire<-tly  on  the  Irtink.  'H 
arms  rind  legs  are  short  and  misshapen.  The  patients  iLSMume  a  huu^ 
nllitudi"  ami  gi-nendly  have  more  or  less  kyphosis  ox  lonlneviit.  4 
hands  are  short  and  spw|e-|ike,  with  hnuul,  pmminrni  hypothrfM 
enniienci's.  The  genitalia  are  edeniatou.s-l(M.)king  and  n-Miuin  ur^ 
velojMMl  thniuglioul  hfr  in  the  uulreatcd  eases.  The  alHlniiirn  is 
inent  ami  pndidous.  The  skin  Ls  cimrse  and  mugh.  <ialUi« 
waxy,     lliere  is  a  tendency  to  eezematnus  skin  eruption:*.    'VUc 
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body  has  an  edematous  appearance,  but  there  is  no  pitting  on  pressure. 
The  thyroid  may  be  absent  and  there  may  even  be  a  depression  in  its 
place.  In  the  older  cases  there  may  be  subcutaneous  fatty  tumors 
which  are  usually  symmetrical  and  most  frequently  just  above  the 
clavicles  or  above  the  shoulders.  Many  cretins  are  deaf-mutes,  but  if 
they  talk  the  voice  is  hoarse  and  guttural,  There  Ls  usually  marked 
constipation.  If  the  cretin  walks  at  all  he  is  late  in  learning,  and  he 
may  be  five  or  six  years  old  before  he  makes  any  effort.  When  he  does 
walk  the  gait  is  uncertain  and  of  a  waddling  character.  Cretins  are 
sluggish,  lethargic  individuals,  who  lead  a  rather  vegetable  type  of 
existence.    They  may  have  epileptiform  seizures. 

As  time  progresses  all  these  features  become  more  pronounced. 
They  remain  short  and  undersized,  and  when  the  disease  has  begun 
in  early  infancy  a  cretin  of  twenty  may  have  the  appearance  of  a  child 
of  three  or  four,  or  even  younger.  Their  mental  development  is  about 
equal  to  that  of  children  whose  age  they  resemble.  They  talk  but  little, 
if  at  all,  and  are  child-like  in  all  particulars.  I  know  of  a  cretin  of 
fifty-eight,  the  size  of  a  small  girl,  who  still  sits  on  the  floor  and  plays 
with  her  dolls. 

The  partially  developed  cases,  the  TnyxwdSme  jruste  of  the  French, 
may  be  less  easy  to  recognize.  A  chil<l  late  in  teething,  with  an  open 
fontanel,  who  ceases  "to  get  on,"  should  always  suggest  cretinism. 
The  skin  becomes  lax,  the  child  gets  fat  and  flabby,  and  the  ab<lonien 
prominent.  The  cretin  appearance  may  l>e  more  or  less  marked.  The 
loss  of  vivacity  is  striking. 

Diagnosis. — This  is  easy  as  a  rule.  A  child  with  an  open  fontanel 
later  than  eighteen  months,  the  delayed  dentition  or  any  of  the  other 
features  described,  should  suggest  the  disease.  Once  having  seen  a 
case,  or  a  photograph  of  one,  it  is  difficult  to  mistake  a  well-developed 
case  of  cretinism.  The  differential  diagnosis  is  from  several  other 
conditions. 

Mongolian  Idiocy. — This  most  nearly  resembles  cretinism.  There 
is  a  distinct  Mongolian  type  of  face;  they  are  dwarfed  and  of  a  low  grade 
mentally.  These  cases  are,  as  a  rule,  much  more  sprightly  than  cretins. 
They  have  no  myxedematoas  condition  of  the  sulK'utaneous  tissues 
and  are  more  shapely  than  the  cn^tin.  The  hands  may  show  a  crooking 
of  the  little  finger. 

Infantilism. — Mild  grades  of  cretinism  might  l>e  confused  with 
infantilism,  but  not  marke<l  cases.  Infantilism  Is  a  "morphological 
syndrome  characterized  by  the  preservation  in  the  adult  of  the  exterior 
form  of  infancy  with  the  non-appearance  of  the  swondary  sexual 
characters."  The  following  Ls  a  translation  of  a  French  description 
of  the  condition  (Lamy):  "The  face  is  rounded  and  chubby,  the  lips 
prominent  and  plump,  the  nose  poorly  developed,  the  face  smooth, 
the  skin  fine  and  of  a  clear  color,  the  hair  fine,  the  eyebrows  and  lashes 
sparse.  The  trunk  is  long  and  cylindrical.  The  abdomen  is  somewhat 
prominent,  the  arms  and  legs  plump  and  ta(>ering  from  the  trunk  to 
the  extremity.    A  layer  of  adipose  tissue  surrounds  the  body  and  masks 
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was  first  grafted  into  the  body;  later  Itie  patients 
fell  glands,  and  then  the  tlrJed  gland  was  used  ns  l>eing  more  con- 
venient for  administration.    The  desiccated  thyroids  are  now  su])plied 


!i  (claondrctdystFDphj-). 


M-i  talilet  form  by  several  mamifac'turing  chemists.  The  tablets  each 
c^pre^cnt  0,324  gra,  (5  gr.)  of  the  fresh  ^land  of  the  sheep.  The  dose 
should  be  small  at  first  and  fjradually  incrca-sed.  For  infants  it  is  well 
t^  begin  with  a  qimiter  of  a  tal>let,  tlirt-e  times  a  day.  If  no  effect  is 
Booted  the  dase  may  bo  gradvially  raised  to  0,324  gm,  (5  gr.)  three  times 
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a  flay*  anrl  when  this  is  not  efFective  two  or  even  thiw  tablets  rottv  lie 
riven  as  a  citjsc.    If  the  dosage  Ls  too  grrat  unplra-saiit  syn»i>tiniLs  ittrur; 

fever,  rapkl   puUt\  and    flitshin^  utv  llw 
Fto.  m  principal  ones.  ShoiiUl  thes*-  ort-ur  ibr  d«wc 

should  he  tltniini.s}ipd.  Tl  is  wi-ll  u>  Urcnk 
thr  trt'atiiifnt  urcasianally  and  ^ivr  tlir 
palicnt  a  finv  days'  rt-.st. 

TIk'  rffect  of  thV  trt- adiK'nt  is  tnanvlba^t. 
After  a  month  (*r  .six  weeks'  lin»r  ihorr  w 
a  loss  of   woiglit   ntid   llif  niyxfdfimkli»ua  , 
sil»}>'iirunfe    ^ra4hially    (lisapp*nrv.      'Iln? 
exprrssion  }>i*('i>iii4"s  Tiiorr  natural,  thr  fjii-cj 
loses  it.s   piiJfy  aptM'araiK'*\  thr   paltN-hnil ' 
orifit-es   hrcoini'   widiTj  the  alHtomeii  <lc- 
creiLscs     in    siste,  and    thr    rhild's    fi|rnn» 
assUTiii'-s    the    shaiK"    of    a   normal   rhiUI-  ^ 
Tlip  hair  anil  skin  hi-fi>nir   nsiiri'  nalumi 
in  apjH'arnnrf'.    In  yiaiiifcrr  iiifanU  trrtJi- 
in^  (jiK's  an  rapidly.    In  uldcr  indt^idualM 
in  whom   the   milk    IrHh   haw   not  lirni 
islird  there   is   a  ixphwrmrni   of  thr'*r  fiy 
the    permanent    teeth.      Th*'    jt?rirwth    in 
lu-ij^lit  i.s  very  .striking':  from  four  lo  ri^rt 
inthes,  and   even    mon\  has    liwn  nolnl 
in  a    year.     The    mental    chaii^    l"*   uIm; 
niarkeil,    Theehaiij^e  i.s  t;reati*st  in  your 
ert'tins.  hill    the   oliler  oni^   may   uImj  In 
Uniefited.    Tlie  child  U*jfiri^  to  tulk.  ^'•'^^LJ* 
if  it   talked   Iwfore    it    rapidtv  at^uin-^       ~~  **' 
hirj^T  voeaUnlary,     The    whole    U'lnf^ 
transformed  from  the  coiulilion  of  a  v*- 
We»i      t*tal>le  til  that  of  a  living  human  Iwiii^^ 
...aific>,»  Tfie    treatment    sh'ailt!    U'    e<inti»«~»^^| 

nntil  all  tracrs  of  the  ni>'xeilfnist«»  tt«] 
fonditiifn  have  disappeared*  and  until  natural  growth  has  ln-eii  i»4t/*~lk*| 
lislu'd.  Afier  that  time  very  .smull  df».ses  shoidd  Iw  ei>ntinijeil  ihmu^C^-J 
out   life,  4HM'   or  two  i>-^rain  tablets  a  week   MH'm    to   \n'   siiBitient  *<»| 

keep  the  individual  in  gtKnl  eimdition.    This  .should  Ik'  insisti^l  upt -'qJ 

when  taking  eharge  of  a  ease.     The  treatment  may  Ik*  stopfiofj  for 
month  or  six  weeks,  hnt  if  it  is  ilisetMitiniied  for  any  lon^-r  the  -^  \ 
U'^in  to  return.     Thi' eliild  Wronie^  lislk'HS  and  U'jjin.H  io>li.  ■  . 
symptoms  of  a  return  of  the  tnad>lr. 


AcbondrajitftnlA. 

And  HjJtit,  Arcbiii..  ..:  :\ 
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JiMietfs  ?\Tellitus  is  ehnraetcriw^d  in  ehildren  hy  the  same  sTinploatt] 
9cen  in   aihdt^,  th«   most  notable   U'iit^  the  glycinuriat  |iutyuna. 
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increased  appetite,  increased  thirst,  and  the  progressive  loss  of  weight. 
It  must  be  borne  in  mind  that  diabetes  mellitus  is  manifested  by  a 
symptom-complex,  and  that  the  mere  presence  of  sugar  in  the  urine 
may  not  mean  diabetes. 

The  disease  is  rare  in  childhood,  but  probal>ly  not  so  rare  as  was 
formerly  supposed.  Owing  to  the  carelessness  al>out  examining  the 
urine  of  young  children,  and  the  extreme  difficulty  in  securing  it  in 
some  instances,  the  disease  may  easily  be  overlooked. 

It  is  a  difficult  disease  to  study  in  children,  and  our  knowledge  of  the 
subject  is  based  on  comparatively  few  cases  and  on  fewer  autopsies. 

Etiology.  Frequency. — West,  in  700  cases,  gives  only  1  under  five 
years.  Ashby  and  Wright  mention  111  from  six  months  to  fifteen  years 
of  age.  Senator  foimd  1  case  in  5900  children  applying  at  a  polyclinic. 
Ebstein  found  1  in  004  children.  Pavy  in  ]3()0  cases  of  dialietes  gives 
8  under  ten  years.  Seegen  in  SOO  cases  of  diabetes  gives  4  under  ten 
years.    Schmitz  in  600  cases  gives  5  under  ten  years. 

Age. — Orloff  mentions  7  cases  in  nursing  infants.  Undoubted  cases 
have  been  reported  as  early  as  four  months  of  age.  The  very  early 
eases,  from  fourteen  days  to  one  month,  are  supposed  to  be  lactasuria, 
as  they  recovered. 

Wegdi.  Leroux. 

Oto   1  year Icnse.  lease. 

1  to  5  yean 26  cases.  23  cases. 

BtolO      " 81      "  «      " 

10  to  16      " 42      "  71      " 

S^ex. — In  adults  the  males  preponderate.  In  children  the  sex  influence 
seems  very  slight.  Males  are  slightly  more  often  affected  before  five 
years,  but  from  five  to  fifteen  years  the  sexes  are  about  equal,  or  if 
anything  a  slightly  larger  number  of  females  arc  aficcted. 

Diabetes  is  frequent  in  Jews,  in  adults,  but  race  influence  apparently 
plays  but  little  part  in  children. 

Heredity.- — There  is  a  strong  hereditary  tendency  to  the  disease.  Many 
iastances  are  on  reconl  where  there  are  two  or  more  cases  of  dial>ete.s 
in  the  child's  ancestors  or  family.  Of  the  other  diseases  mentioned  the 
neuropathic  temlency  and  gout  are  the  most  frequent.  Syphilis  and 
riieumatism   are   also   given   as   predispasing   causes. 

Exciting  Causes. — Blows  or  injuries  to  the  head  are  given  as  a  fre- 
quent exciting  cause.  Wegeli  mentions  11  out  of  108  cases  where  the 
diabetes  followed  trauma  of  the  head.  Blows  on  other  parts  of  the 
body  are  also  mentioned,  especially  the  spine,  back,  and  abdomen. 
Various  nervous  diseases,  such  as  tulxTculous  meningitis,  chorea,  and 
epilepsy  are  sometimes  associated.  Cold  is  also  reckoned  as  a  causative 
factor.  The  influence  of  previous  disea.ses,  esp(*cially  the  infections, 
must  not  be  forgotten.  Too  much  sugar  and  starch  in  the  food,  par- 
ticularly when  there  is  an  hereditary  predlspasition,  may  apparently 
bring  on  diabetes.  Starch  indigestion  may  he  noted  in  some  children 
with  an  hereditary  tendency  to  <Iiabetes. 

Pftthology. — This  is  apparently  the  same  as  in  adults.  As  yet  the 
subject  Ls  not  at  all  clear.    The  morbid  anatomy  is  based  on  compara- 
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lively  few  autopsies.    I^rcsions  have  been  noted  in  the  floor  of  lite  fourth 
ventrN'li'  aTid  also  in  thi*  pancreas. 

Symptomatology. — Thus  Ls  the  same  as  in  the  athilt.  There  are 
pt)lyuria,  glycosuria,  iiiiTeasiMl  uppetJte^  ami  iiiereiLseH  thirst. 

The  polyuria  is  fjuite  constant.  The  diiUJ  may  retpiire  rhan^n^ 
twenty  or  thirty  times  a  <lay.  When  the  urine  can  l>e  raeasure^l  u  varit-* 
hetween  1  Q\n\  5  Utreis,  Although  casc-s  have  been  n-|x)rtf<]  where  in 
tweiitv-four  hours  the  chllil  piiAseil  the  reinarkahle  aiiumiil  uf  Mi  liir*?*. 
The  ]>olyuria  Ls  luore  markeil  during  the  Juy  than  at  iiijjhl.  tlnurv^is 
Ls  a  fret[uent  .syiuptoni  and  one  whieh  ahotdd  ahvays  U'a*l  to  an  t-x;init> 
nation  of  the  urine.  Coming  on  in  a  ehild  who  has  previoiLsly  UM  hi* 
urine  all  night  it  is  suggestive. 

The  ap|K'tite  ].s  usually  very  much  increased,  and  gastric  and  inlfttlinaf 
tlisturhances  are  fn-queiU,  Diahetic  i'tiiliin'n  are  usmilly  ('<>asti|tat(d. 
The  gums  are  frecjiiently  swollen  and  hlee<l  easily.  'I'ho  niouih  and 
tongue  are  usually  dry. 

The  thirst  is  %'ery  pi-onoumvd,  and  the  children  drink  or  atlempl  U^ 
drink  any  Huid  in  -sight. 

The  skin  be<'oni*'s  dry  and  scaly  and  tluTt*  are  fn'tiucnt  eezemalnv^ 
diseases  or  furunculosls.  Pruritus  i>f  the  genitalia  ia  connnon.  Kdet*: 
may  l>e  seen  occasionally. 

The  children  waste  away,  ami  if  the  dt.sea*ie  la*Jts  any  length  of  t».m 
they  become  veritable  skeletfjtLs,     They  lase  strenglh  as  well. 

Headache  Is  fret|iuMil  ami  they  e<in»phiin  of  other  pains  and  neuratp^m. 
The  patellar  reflexes  may  t>e  dimifii.shed  or  lost  altogether.    There  iir-* 
alteration  in  the  ehihrs  character.     Dial>etie  children  1»eoome  irrita^t^ 
crosSt  capricious,  and  later  on  tliey  may  become  apathetic.     Irtson 
is  usually  present. 

The  sight  may  l>e  diminished  almost  to  blindness.     Von  (Jraefe 
others  have  reported  dialx'lic  cataracts  in  children, 

Tlie  disease  frequently  comes  on  sndilenly  in  young  jicople  rm  nif 
geuenilly  nins  a  rapid  course.  A.s  a  rule,  it  is  a  riuestion  of  weelcs 
months.  Ca^iC-s  have  been  reixjrttnl  where  death  easued  twelve  «J 
after  the  smiden  on.sel.  Kiilz  givi-s  46  eaae-s  iia  follows:  Hi  Uvc*l  1*31 
than  three  mouths,  14  le.^  than  one  year,  and  the  others  lived  betv^'^^n 
one  ami  fouryeare.  Death  usually  takes  place  from  pneumonia,  att»*r- 
eulosi^»  asthenia,  or  coma. 

Di/ihffir  f'ojrao.— There  may  he  prodromes,  coaststing  of  incpp-aj««i 
feebleness,  a  sweetish  chloruform-like  04lor  of  the  hr<*ath.  «nd  <iirt**«"''e 
acid  in  the  urine.    The  nttack  may  come  on  with  vontiting  and  diarrli«. 
The  child  l^ecomes  apathetic  nnrl  soon  loses  coa^cionsness,    'llie  pii/«l'* 
are  fixed  and  equal  and  may  l>e  either  dilated  i>r  contracted.    TJh*  Knn- 
jerks    are   abolished.      The   rectal    temperature    is   gi-nerally   lowt-mJ, 
although  it  may  t>e  raised.  The  puLse  Ls  rapid  and  the  bn»udiing  ^rre-f^u^tir. 
It  is  usually  of  a  deep,  sighing  character,  anri  may  U*  of  the  (^lirynr- 
Stokes   tyjM*.    Sometimes  it  is  called  dyspneie  eoma. 

The  ehild  becomes  algid  and  cyanotic  and  generally  die*  in  Iran 
eightet^n  to  thirty-fiix  hours. 
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The  Urine  in  Diabetes. — ^Tliis  is  pratticnlly  the  same  as  in  adiiJU. 
Thf  color  is  pale,  the  specific  g;ravity  raised  to  1.03()  or  1.040,  but  this 
Way  vary  greatly.  Proportionfitely  the  amnitnt  of  glyeofjen  exerettil 
is  rathtT  i^realer  in  chiMreii  than  in  ada!ts.    Thorc  may  \ye  all)Uniinitria. 

IVre  intiy  l>e  acetotniriat  es|x.'fially  a  few  weeks  before  death,  ami 

tlwr?  may  l>e  ihatx-tie  aoiil  in  the  urine. 

IDia^osis. — 'I'his  is  made  as  in  adults,  on  the  pn'.sener  of  the  cardinal 
syinplotna  amJ  hy  the  examination  of  the  urine.  The  fernu'iitatiuii  test 
is  the  most  reliable. 
("ure  i^hutild  \w  taken  to  e.^elude  hictosuria,  whieh  i.s  oeea^ionaHy  seen 
in  iofiints.  Alimentary  jk^lyfosuria  depending  on  (lie  ingestion  of  larg** 
amounts  of  sugar  .should  l»  exeliided  by  cutting  down  the  sugar  in  the 
*Ji<'t  to  u  niluinium. 

By  the  following  test  Bremer  claims  to  be  able  to  make  the  diagnosis 

of  diabete.s,  not  only  wheu  there  is  sugar  in  the  urine,  but  also  during 

the  sugar-free  intervals.     Moderately  thitk  .smears  of  blood  are  maile 

on  the  gla.ss  'ih'des.     A  smear  of  normal  blood  is  made  as  a  eoiitrol. 

'he.se  an*  heated  in  a  thermostat  up  to  llif)'^  C.    Wiien  cooled  they  are 

plaeefl  haek  to  hack  in  a  tall  staining  di.'^h  ami  stained  two  nduutes  in 

^  1  j>er  et-nt.  solution  of  Congo  red.    The  .stain  is  washed  olT.    Noniial 

bJfHj,]  takes  a  red  stain.      The  blood  of  dialx'ties  doe.s  not  stain  at  all  by 

''"s   metlioiL 

^l^gnoBtB. — The  prognosis  is  very  grave.  Death  is  the  nile.  Senator 
^y-^  that  no  form  of  treatment  is  of  any  ii.se.  In  2K  eases  of  Wegeli's, 
^1  |X'rsonal  observation,  2'i  <lit'd  and  ^i  still  had  diabetes  at  the  time 
^'  the  report.  The  rejjorted  i-ure?i  ai*e  usually  of  uliiiientary  glyco.suria 
J^*"  laetosuria,  or  are  only  remissions  in  the  real  disease,  which  appears 
'fiter  if  the  rase  U  followed. 

Traatment, — ^l^hi.^  is  of  little  avail,  but  may  l>e  tried,  as  von  Noorden 
^^Vs  that  we  do  not  know  what  strict  *liabetic  treatment  might  aecom- 
l^lish,  .^inee  it  h  seldom  tried  in  children. 

^  Infants  may  l)e  allowed  to  nui-se  at  the  breast.  Vichy  water  is  advised 
'*1  these  nursing  infants  by  Fi-ench  ^Titers.  A  tea.s|xjonful  Ls  given  at 
^'nch  nursing, 

Bottle-feil  babies  should  be  fe*!  on  modified  milk,  sweeteneij  with 
_^aecharin  or  mannite,  and  may  be  given  egg-water  or  l>eef-juice  and 
Bbroths  as  well.  Cream  should  be  given  in  &5  large  <]uunlitie.s  as 
^^Kissible. 

Infants  from  one  to  three  yeais  may  lie  given  a  h'tre  of  milk  n  day, 
"^^ith  cream,  egg-water,  meat'juiees,  broths,  raw  scra]>ed  beef,  anil 
purees  of  green  vegetables  (as  of  pea^;)  given  in  addition.  The  usual 
^abetie  breads  may  be  tried. 

In  older  children  the<liet  should  be  along  the  same  lines  as  that  reenra- 
mendcd  for  adults.  The  mam  indications  are  to  keep  up  the  patient's 
strength,  an<l,  if  possible,  to  increaLse  it  by  giving  footl  whieh  can  be 

KutiliKetl  by  the  body  and  to  avoid  complications.  These  indications  are 
best  fulfilled  by  a  diet  consisting  of  a  carefully  balanced  mixture  of 
pruteids  and  fats,  ^"ith  as  little  starchy  food  as  possible  and  no  sugar. 
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In  severe  cases  von  Noorden's  oatmeal  ciue  niity  1k'  it\i.^\}  'Vhh  consisb 
in  giving  a  very  well  cooked  oatmeal  to  v^uck  vt;getal>k  aiJMnatta  or 
cH^albiunen  and  butter  have  been  added.  It  is  given  evcrf  tiro  Ikmb, 
and  coffee  and  some  form  of  alcoholic  beverage  mav  be  alloiPed.  Svht 
wedc  or  ten  davs  meat  and  vegetables  are  aBowed  for  a  dajr  to  hnmk. 
the  monotony  d  the  diet.  Return  to  an  ordinaiy  diet  must  be  gradnaBjr 
made.  Remarkable  results  are  said  to  be  obtained  by  thit  <fiet  in 
severe  cases.    It  is  not  useful  in  the  lifter  forms. 

PwfhjfacHe  DieL — In  diabetic  famflies  it  is,  perfaap,  »  oood  thiDg 
to  Umit  ^  amount  of  carbohydrate  food.  It  is  a  <|uestion  mrtfaEr  iShm 
has  any  effect  in  diminishing  the  probability  of  tiie  mdividual'a  drvrio|H 
ing  diabetes.  Good,  sensilue,  hygi^iic  livmg  should  be  insisted  upoa* 
and  any  tendency  to  obesity  miuuiged  by  diet  and  exercise. 

Medicinal  TreaimerU. — ^A  great  many  drugs  have  been  advised.  Oprnm, 
mar^pltdDe  or,  preferably,  codeine,  give  the  best  results.  Bromide  of 
potassium  is  also  of  value  in  some  cases  and  antipyrfn  useful  m  the 
extremdy  nervous  patients.  Aisenk;  has  been  recommended,  as  baa 
nearly  every  drug  m  the  pharmacopeia.  Lactophosphate  d  lime  hit 
recently  been  used  by  some  observers  with  reputed  success. 
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CHAPTER    XXXV. 

FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM— CONVULSIVE 

DISORDERS. 

Methods  of  Examination. — The  elicitation  of  symptoms  referable 
to  the  nervous  system  in  children,  and  especially  in  infants,  is  usually 
associated  with  some  difficulty.  As  a  general  rule,  it  is  necessary  to 
have  the  child  thoroughly  stripped.  Any  palsy,  atrophy,  or  defonnity 
becomes  apparent  to  the  eye  of  the  examiner.  For  the  determination 
of  reflexes  it  is  also  quite  necessary  that  the  child  should  be  stripped 
and  as  far  as  possible  relaxed.  It  is  to  be  remembertul  in  this  connec- 
tion that  in  the  BMnski  reflex  extension,  instead  of  flexion  of  the  toes, 
when  the  foot  is  tickled,  a  pathological  condition  in  the  adult  and  even 
in  the  child  after  it  has  begun  to  walk,  is  a  normal  phenomenon  in  the 
infant. 

Reflexes. — The  normal  plantar  reflex  of  the  walking  child,  as  in  the 
adult,  is  a  marked  flexion  and  adduction  of  the  toes  when  the  plantar 
surface  of  the  foot  is  irritated  by  slowly  drawing  a  bhmt  point  along 
the  outer  or  inner  surface  of  the  sole.  '^Fhe  ankle  should  be  firmly  held 
by  the  left  hand  and  the  knee  should  be  flexed  before  attempting  to 
elicit  this  symptom.  The  other  reflexes  of  importance  to  be  considered 
in  the  diagnosis  of  diseases  of  the  nervous  system  in  children  are  as 
follows : 

The  Knee-jerk. — This  is  obtaine<l  in  young  children  only  with  diffi- 
culty. It  is  quite  necessary  to  have  the  patellar  tendon  in  a  con<lition 
of  slight  tension  and  to  have  the  attention  of  the  child  distracted,  and 
even  then  in  some  children  it  is  only  after  repeated  efforts  that  this 
phenomenon  can  be  demonstrated. 

The  Achilles- jerk. — This  is  best  obtained  by  having  the  child  in  a 
kneeling  position  and  then  giving  a  slight  tap  with  the  percussion  ham- 
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mer  at  the  insertion  of  the  Achilles  tendon.     This  reflex  is  usually 
obtained  without  much  difficulty. 

The  Biceps-jerk. — The  arm  of  the  child  should  be  held  relaxed  anc^A 
in  a  flexed  position  in  the  arm  of  the  examiner.    The  thumb  is  place(__:3 

over  the  biceps  tendon  and  a  slight  lap  of  the  hammer  on  the  thumLz:^ ) 

produces  a  reaction  in  the  biceps  which  can  be  easily  felt  by  the  pal 

pating  thumb. 

The  Triceps-jerk. — The  arm  should  be  flexed  and  allowed  to  han^s^S 
loose  over  the  arm  of  the  examiner;  a  slight  tap  is  then  given  at  tbai».«e 
insertion  of  the  triceps  tendon. 

The  Chin-jerk. — This  is  obtained  by  a  slight  tap  directly  on  the  chir:^  jn 
or  on  a  finger  of  the  examiner  held  against  the  relaxed  chin;  a  suddct:^  — n 
jerk  of  the  jaw  is  frequently  but  not  always  obtained. 

The  Cremasteric- jerk. — Scratching  the  inner  surface  of  the  thigjg'-^rh 
results  in  a  contraction  of  the  scrotum  and  elevation  of  the  testicles. 

The  Superficial  Abdominal  Reflexes. — Scratching   the   skin  of  tb^^H-  :ie 

abdomen  below  the  lower  margin  of  the  chest  results  in  a  sudden  mit^ i 

cular  contraction  on  the  side  irritated. 


The  Eye  Reflexes. — The  reactions  of  the  pupil  to  light  and  to  accoD 
mo<lation  are  obtained  in  the  usual  manner. 

The  Examination  for  Sensation. — The  determination  of  disturbanre-^J 
of  sensation  is  obtained,  first,  by  watching  the  expression  of  the  child*^"  J's 
face  when  a  comparative  test  of  the  appHcation  of  a  pinpoint  is  mad^iK' Je 
on  the  two  sides  of  the  body  or  between  an  area  of  normal  sensatior -^edd 
and  the  affected  area;  second,  by  the  degree  of  muscular  retraotiot -^cdii 
after  the  application  of  the  alwve  tests.  In  transverse  lesions  of  th^r-Ae 
cord  the  upiKT  limit  of  srtisatiori  is  easily  dctcnuincd  l)y  <lrawing  a 

sharp  point  aloii^thc  surfa<r  of  the  skin,  beginning'  in  tlie  area  of  loss  (  ^of 
sensation,  and  noting  the  evidence  of  painful  iiii|)ression  when  tlr  '•k' 
nonnal  skin  Is  ai>])r(>aelied. 

The  Electric  E.rn7ninati(ni. — In   making  an  examination  of  the  niu      ^<- 
elcs  for  reaetions  of  degeneration  it  is  usually  necessary  in  young  <h^"    //• 
dren  to  make  use  of  the  electrodes  without  curn-iit   so  a.s  to   aceuslo-       -r» 
and  reassure  the  child  to  the  use  of  the  apparatus.     In  eases  where  it  is 

im[H)ssilile    to   determine   the    formula   of    electric   degeneration,   ti^Bir 
character  of  the  uuiseiilar  reaction  itself  is  as  valuable  in  deterniini^K-i;' 
the  presence  of  degenerative  atrophy.     The  normal  nuiscle  n'acts  wl       i/i 
a  (piick,   lightning-like   contraction;   the  degt'nerating  muscle   give>         a 
slow,  vermicular  reaction  in  ])ro[M)rtion  to  the  extent  of  the  degenec — a- 
tion. 

The  Motor  Poircr.  —  Marked  loss  of  motor  fx>wer  is  nuinifest  ^  >i> 
ins|«'etion  by  the  position  of  the  j>art  affected,  the  fla'cidity  of  I  5»«' 
nuiseles,  and,  in  the  case  of  the  u[>|ht  extremity,  the  use  by  prefrrer^  <-*' 
of  the  opposite  limb  in  simple  motor  acts. 

Lumbar  puncture  :i\u\  its  diagnostic  value  arc  considered  under  TubM    *t- 
culous  Meningitis,  p.  382 
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OHOBEirOBM  DISEASES. 

There  is  an  extensive  group  of  disorders  of  motion  occurring  in  chiW- 
lood,  and  not  infrequently  extending  into  adult  life,  to  which  the  name 
f  Chorea  has  been  given.  Among  these  diseases  we  recognize  the 
ollowing: 

1.  Acute  Chorea.     Chorea  Minor. 

2.  Chorea  Major. 

3.  Habit  Chorea.    Habit  Spasm. 

4.  Electric  Chorea. 

5.  Chronic  Progressive  Chorea.     Huntingdon's  Chorea. 

6.  Organic  Chorea.     Post-hem iplegic  Chorea.    Athetosis. 

Acute  Chorea. — This  disease,  also  called  Sydenham's  Chorea,  Chorea 
ifinor  and  Saint  Vitus'  Dance,  is  the  most  important  in  our  classifica- 
ion.  It  is  ahnost  entirely  confined  to  childhood  and  characterized  by 
rregular,  involuntary,  purposeless  movements  affecting  the  voluntary 
luscles. 

Etiology. — It  occurs  with  much  more  frequency  in  the  female  sex 
ind  is  especially  prone  to  affect  those  of  a  nervous  temperament.  It  is 
are  in  infancy  and  after  puberty.  The  largest  number  of  cases  occur 
etween  the  fifth  and  fifteenth  year.  Girls  of  the  lower  classes,  of  poor 
lutrition,  and  subject  to  the  strain  of  public-school  education  and  the 
norry  of  examinations  furnish  a  large  percentage  of  the  cases  studied. 
H  the  infectious  fevers  rheumatism  plays  an  important  part  in  the 
tiology  of  this  infection.  The  acute  articular  inflammatory  type  of 
Kumatism  as  a  cause  of  chorea  is  comparatively  rare.  This  has 
xiurred  in  only  two  cases  of  the  last  sixty  cases  coming  under  my  obser- 
ition.  Vague  pains  about  the  joints,  with  occasionally  a  history  of  swell- 
ig  and  tenderness,  occur  much  more  frequently.  There  is  still  a  third 
roup  of  cases  presenting,  without  articular  or  pain  manifestations, 
a  acute  or  subacute  tonsillitis  or  pharyngitis.  If  all  the  al>ove  mani- 
sstations  be  classed  as  rheumatic,  we  are  necessarily  forced  to  con- 
ider  the  relation  between  rheumatism  and  chorea  as  very  close.  The 
*rench  writers  contend  that  there  is  a  very  ciase  relationship  between 
beumatism  and  chorea;  the  German  school  on  the  ether  hand,  while 
Emitting  a  certain  relationship,  do  not  go  so  far  as  the  former  The 
kjnerican  authorities  have  sometimes  taken  the  one  jK)sition  and  some- 
mes  the  other.  The  clinician  of  internal  medicine  is  more  likely  to 
^n'be  a  close  casual  relationship  between  rheumatism  and  chorea  than 
ic  specialist  on  nervous  diseases,  because  the  physician  is  more  likely 
see  the  chorea  as  a  complication  of  rheumatism  than  to  see  the  isolated 
9C  of  chorea,  and  to  investigate  the  relative  frequency  of  rheumatism, 
a  cause,  Poynton  states  that  chorea  is  "in  most  instances,  if  not  in  all, 
rheumatic  origin."  Of  the  five  hundred  and  fifty-four  cases  studied 
^^sler,  fifteen  and  five-tenths  per  cent,  gave  the  history  of  rheuma- 


804  DiSEASlilS  OF   THE  NEHVOUS  SYSTEM 

tistii  in  ihe  family;  fifteen  and  ei^ht-tenths  per  wnt.  giivr  r  liistonMrf 
arthritic  swelling,  acute  or  subamte^  and  only  twciUy-nme  [ht  irtA. 
•AS  M  ninxitnuni  gave  ii  history  of  rheuiiiutistii  or  vnptic  pains  ^mirtiow 
dfS<.'ril>tMl  lis  rheumatic  in  various  part^,  but  iiol  u.ssociiiU'^1  with  joint 
trouble.  Kaiifniant  in  a  study  of  forty  cases,  gave  rlK'uujntisni  n^  a  wtu- 
plication  in  six  of  these.  As  an  example  of  wlutt  lhe.se  stati&tics  niran, 
howeser,  in  one  of  the  cases  the  rheumatism  antedated  the  rlion-a  ihrtr 
yejirs.  The  following!  tabic  sUites  the  relationship  in  two  t^oluiniLv  Id 
the  first  coUunn  the  perrentage  is  tliat  uf  an  antecedent  rheiimatiaia. 
In  the  second  column  of  a  coiucideotal  rheuinutism  complicating  ifac 
chorea, 

l%f  OeiiL  pKtMM. 

1.  ^tui^s 26.5  1.15 

2.  PJi^kinson 2ti.75  7 

3.  Penmck 2H  7.« 

4.  Owi^n 2&  a 

5.  (*k]c    . 10 


In  many  of  the  articles  written  upon  fhcsc  subjects,  the  tenn  rhn>- 
niati.sni  is  usc<l  in  such  a^ciiend  way  to  express  va||jue  jMiiu.s,  heailndr, 
etc.j  tliat  they  are  of  little  value  in  stU4lyiiij;;  the  true  rclatiofi-ihip  i<?- 
twccn  rheumatism  and  chorea.  I  stateit  alMive  the  presence  uf  aiute 
iuflamniatory  articular  rheumatism  vms  only  two  ciiscs  in  sixty.  'Iliwe 
were  the  only  two  eOACs  which  presented  a  clinind  pjcttin'  (»f  nnilfjiilitid 
acute  articular  rheumatism.  Osier's  iria.sterly  study  of  ihe  .-vubjo-t  i*"! 
most  value  in  considering  die  etioh^y  of  the  ilisciLse.  ArmKiu  tlienlbei 
acute  infections  scarlet  fever  and  iw:'Utc  pyemia  o<*cttMionally  antodiUf 
chorea. 

As  aiiult  life  is  approached  pre|;unifcv  niav  Iwconie  an  imiMirtnnt  faeW- 
Amonf^  the-  detcrniininf;  facturi  fri^dil  and  mriital  emntidn  lia«*  lonp 
iM'cn  cfju.'iiilercd  of  much  iTn|Hjrtanre.  A  careful  studv,  however,  nf  i 
large  niiudicr  of  ca.scs  leads  me  U>  the  ronchiMon  that  they  have  lillle 
if  any  direct  inHucncf^  in  the  priMiniiiou  uf  ilie  rlisi'jt^r. 

Pathology.— Many  minor  condilions  of  ihe  (viilral  nervnuH  sv^rrn 
have  Ijceu  ftnmd.  T"  iinue  of  diese,  lnnvever.  ran  ihi*  symplnra.-*  »iit 
m\y  dejjree  of  certainty  Ik?  a^eriUHl.  Hyalitu^  ch-j^^'neraticm  of  tin*  ves- 
sels, fjcrivancular  leuktx^ytic  infiltration,  capillar^-  hcmorrhaffcs.  rdl 
defeneration,  and  thromlM^sis  i»f  (he  (fn^bral  rajtiHancs  hnv*  fn-n 
descrilM'd  in  a  very  sniall  niunlHT  at  cases.  The  fart  lliat  all  *■■' 
conditions  (K*cur  not  iiifretjiirnrly  witlH»iit  the  priHluc-tiim  4>f  > 
nicn'cineuts  f<)nTs  us  to  consider  this  disease  as  u  functional  di'«inW 
of  ibe  motor  cortex.  This  is  also  borne  out  by  th(*  (isychic  niaTiifc^ta" 
liotis.  The  presence  of  cmUtli  of  the  cuHical  ves«el.H  und  of  emltoliHni  "f 
the  central  artcn*  of  the  retina  in  a  small  numlHT  of  cjlscs  mav  licroi^ 
sidered  a.s  a  result  uf  the  ccmipliraling  endcM-arditis  rathe  (han  «* 
cause  of  the  disease. 

SymptoxnatoloK7. — Cases  of  chorea  <livido  themselves  natumllv  i"!" 
three  ^Tou[>s  according  to  the  severity  of  the  alfectiun:  (1)  mild  rlwurt. 
(2)  severe  chorea,  and  (3)  mali^uani  chorea,  or  churtNi  insanierw. 
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Mild  Chorea. — After  a  week  or  so  of  depression  and  nervous  irrita- 
bflity  slight,  irregular,  puqxiseless  movements  are  noticed  in  one  of  the 
[ipper  extremities.  This  is  associated  with  a  pseudo  loss  of  power, 
rhere  is  a  tendency  in  nearly  all  cases  to  drop  articles,  such  as  dishes, 
moons,  etc.,  even  before  the  parents  notice  the  irregular  movements. 
m  the  fully  developed  disease  this  inability  to  hold  articles  is  associated 
■dth  the  involuntary  movements.  At  the  beginning  of  a  choreic  jerk 
>f  the  arm  the  hand  is  also  affected,  and  a  relaxation  of  the  grasp  occurs 
timultaneous  with  the  movement.  The  movements  extend  at  first  to  the 
lower  extremity  of  the  same  side  and  may  be  confined  to  one  side  of 
iie  body  throughout  the  disease.  In  the  greater  number  of  cases  the 
lisease  extends  to  the  opposite  side  and  to  the  face  until  all  the  voluntary 
nuscles  are  affected.  The  movements  of  the  mild  form  of  the  disease 
:ease  during  sleep.  The  tongue  may  be  affected  and  the  speech  become 
jerky  and  mumbling  in  character. 

In  a  small  proportion  of  cases,  independent  of  the  intensity  of  active 
notor  disturbance,  a  real  loss  of  power  occurs,  usually  hemiplegic  in 
listribution,  called  post-chorea  hemiplegia.  I^he  loss  of  power  never 
imounts  to  a  complete  paralysis,  but  may  be  sufficiently  intense  to  pro- 
luce  difficulty  in  walking  and  an  inability  to  raise  the  arm  alx)ve  the 
evel  of  the  shoulder.  In  a  case  recently  under  my  observation  the 
lemiplegia  was  so  marked  that  the  boy  was  compelled  to  drag  the  leg  in 
iralking,  and  was  not  only  not  able  to  raise  the  arm,  but  was  unable  to 
sold  it  in  an  elevated  p<isition  after  it  had  been  placed  there.  In  this  case 
Jhe  choreic  movemente  were  only  slightly  marked  and  confined  at  first  to 
he  palsied  side,  but  later  exten(led  to  the  rest  of  the  body.  The  weak- 
less  of  the  right  side  rapidly  disappeared  under  treatment. 

The  mentality  is  affectetl  even  in  mild  ca-ses.  There  Ls  a  dul!  expres- 
aon  of  the  face  and  marked  irritability.  Outbreaks  of  temper  and 
narked  emotional  disturl)ances,  such  as  crying  spells,  arc  frequent,  and 
n  a  small  number  of  cases,  night  terrors. 

Severe  Chorea. — The  symptoms  are  practically  the  same  as  those  of 
he  mild  form,  differing  only  in  intensity.  The  movements  l)ecome 
nuch  more  marked  and  constant,  the  respirations  become  jerky  and 
rregular,  the  heart  action  irregular,  and  the  chikl  speaks  only  with 
lifficulty  and  with  an  accentuation  of  the  movements,  or  at  times  is 
inable  to  speak  at  all.  While  the  movements  in  this  form  are  only 
liscontinued  during  sleep  they  may  in  some  cases  be  subdued,  and  the 
hild  may  be  awakened  by  a  sudden  jerky  movement  of  an  arm  or  leg. 
Vfotor  weakness  is  in  this  form  the  rule,  but  whether  it  is  a  real  loss  of 
»wer  or  due  to  the  associated  movements  is  often  difficult  to  deter- 
nine.  The  mental  symptoms  are  much  more  accentuated — the  child 
acks  power  of  concentration,  is  very  irascible,  and  has  failure  of  memory. 
rhere  are  cases  on  reconl  of  distinct  mental  alienation,  melancholia, 
lementia,  etc.,  but  no  such  cases  have  come  under  my  own  observation, 
Pever  b  present  in  a  large  number  of  cases.  It  is  usually  very  slight, 
l"  to  2*",  but  at  times  may  be  as  high  as  101°  F.  A  decided  temper- 
Rture  should  alwavs  suggest  the  possibility  of  some  complication, 
55 
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Maiignmxl  Chorea  or  Cftorea  Insanienif. — This  nmy  hv  a  Icrminil 
conclitum  of  tht  seven.'  form  or  may  ilevdop  as  a  (iUtinct  t\'pe  fmiu  ihc 
beginning.  It  wcurs  inon*  fret^iu'iilly  iis  we  appmurh  luhjit  lifr,  ml 
there  is  usually  sonw  ^unirce  of  mental  worry  or  intense  nnxictv  as  i 
complicating  fartor  in  thf  etiolo^',  Tho  motor  nuunfi'-sttitium  U-iiiw 
intense,  miivcrsulj  and  <-oiLstanl,  They  intt'rft're  with  die  skf  [.  of  tlr 
patientj  anil  rapid  exhaustion  occurs.  A  confused  delirium  or  a  »iW 
maniacal  oul!>reak  ensues,  the  teni]>erature  risinj^  an  kigb  its  104°  F.,u(l 
a  fatjil  termination  is  the  asnal  result, 

Oompilcatioiu. — C'ondititnis  usually  eon-sidertnl  rheunialie  in  r!u> 
at'tcr  rtre  the  mast  freciiient  complications.  'I'he  most  inip«irtaiil  ni 
these  are  erythema  nodosum,  subcutaneous  rheumatic  nodules,  rhd^ 
matie  purpura,  and  cardiac  complications.      (See  p*  575*) 

Kndorarditif!. — Many  of  the  ehihlren  affected  are  in  &ueh  a  poort* 
nourished  and  anemic  eonditi<jn  thiit  functional  t>r  accidrnlid  muniiurt 
wouUl  naturally  lie  exjH'cteiJ.  Care  .should  ihcreforf  1m-  rxrrt'ivol  Id 
differentiating;  functional  murmurs,  which  oecur  with  surprisia^*  frf- 
queney,  from  those  due  to  afi  acute  active  endiM-jinliiU.  It  mif t  Ir 
remembered  that  or)^anie  munnurs  somt'times  dLsupix-ar.  A  soft  ^jv 
tolie  murmur  heard  alonjj  the  base  of  the  heart  anti  even  iv*  fura-illic 
left  sternal  margin,  with  a  normal  outline  of  enniiae  ^Inlness,  in  n  ftnoHy 
nourished  anemic  child,  may  l>e  considered  funeti<malf  but  rr<|uira 
observation.  A  rough  or  harsh  murtnur  either  with  or  without  nw* 
ciated  cnlarj^'ment  of  the  heart  and  di.splaeement  of  the  h|«-x  I>nit.»n4 
also  heard  in  the  axilla,  indicates  an  active  valvular  rnd*x*anliti«.  OAit 
found  in  72  of  140  patients  examined,  more  tlian  two  yrturs  after  tht 
attack,  evidence  of  organic  heart  dbease. 

Pericarditis, — In  easeu  with  distinct  e^ndenc^es  of  artieiilar  rheumfllisjn 
pericartlitb  Is  an  occasional  complication. 

Herpes  poster  wcasionally  occurs,  and  may  l*e  atlributnl  twtJKUrf 
of  arsenic. 

Diagnosis. — If  the  irrejL^ular,  purposeless  character  of  the  moTemPirts 
of  ehoR-a  Iw  kept  in  mind  there  is  little  difKctdty  in  making  thr  '!««• 
nosis.  Friedreich's  ataxia  presents  slow,  irrt'^nlar.  nxtn-  or  jcs*  alh'* 
toid  niovrment'4,  which  may  U*  mistaken  for  chorra.  Thrre  i*.  (w**- 
ever,  a  history  of  the  di.sease  affecting  otlier  member^  uf  lire  famih. 
Nystagmus,  a  scanning  speech,  and  loas  of  prhwer  an*  al<o  prrwnL 
The  quick,  jerky  movement^;  of  chorea  are  altogt-lhi-r  diffrn-nt  fmin  ll* 
movements  of  Friwlreich's  ataxia.  The  clum*ic  movt-mi-iiu  uf  li_v<icTV 
eal  children  simulate  very  closely  at  lim»»s  tho-ic  of  trur  rhort^u;  this  B 
particularly  so  whrn*  the  children  have  an  opfMirtunity  lo  oIwt« 
cases  of  true  chorea.  In  the  hysterical  typ<*  the  iniH\'iih»il  moveniriiW 
are  cxaj^^ratwl,  usually  rhythmical  in  type,  and  fm]uenlly  disapp'*' 
when  the  attention  of  the  child  is  distracted,  ami  Itvscni-d  if  not  »ho- 
gether  absent  when  not  under  ubst-rvation.  Tfien-  arr  usually  otb<* 
associated  symptoms  of  hysteria :  eonvulsion.s,  ane^ithesias,  ci^ntmrtioo 
of  the  visual  fiehls,  reverea!  of  the  color  fields,  sp»LsnuMbe  ^Inihismo*. 
etc.    The  diagnusis  can  usually  be  made  with  certainly  by  the  inflnrtX* 
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nf  STi^^s(ion  aiitl  liypnotism  h.s  they  t-ompletply  nintro!  the  mnveinent;). 
Il  is  to  Ih'  mnfmlx"rt'<i,  however,  in  this  riJumM'tion  that  minor  hys- 
tericul  pheitmnpna  arc  frequently  present  in  true  c-horea. 

The  tasotor  weaknesH  of  tnie  chorea  may  very  ejisily  be  inLstriken  for 
.n  orgHnic  parnlysis  due  to  hemorrhage  of  the  brain,  cerobriil  eiiibolLsm, 
poliomyelitis^  etc.  The  history  of  the  aft'ectinn  iSevelops  insidiously 
without  ili.sturbauees  of  tlie  reflexe-s  and  with  the  preseiiee  of  the  choreic 
nioveiiients  which,  while  they  at  first  may  he  minor,  beeonie  miuit:  marked 
stA  the  <liriea.se  progresses.  If  the  rule  of  diaj^nosis  of  nervous  affeetioas 
of  childhooii,  of  carefully  Inspectinj*  the  iiaketl  cliild  before  beginning 
the  routine  examination,  be  observed,  this  mistake  in  diagnasls  will  not 
occur. 

The  maniacal  form  of  malignant  chorea  rnay  with  some  ilifKeulty  Iw 
mistaken  for  BeSI's  inania,  hysterieul  insanity,  etc.  Attention  to  the 
jerky,  irregular,  purposeless  character  of  the  movements  will  eu-sily  lead 
ti)  a  correct  diagnosis. 

Treatoiept, — The  eare  and  the  prevention  of  fimetional  tli.'ionlers  of 
the  nervous  system  will  be  fully  treated  in  a  sulwecjuent  chapter.  Chorea 
at  all  times,  even  in  the  milder  forrUvS  of  the  affection,  is  .sufficiently serious 
to  ileinand  the  eareful  attention  and  su}>ervision  of  the  phy.sieian.  All 
eases  ilo  better,  the  course  of  the  ilisea.-ie  is  shortened,  and  the  clanger 
of  complications  lessened,  by  confining  the  child  to  Ix'd  during  the  period 
of  active  syiii|>toni.'^.     Anything  that  tends  to  produce  mental  excite- 

»nient  should  be  rigidly  excluded.  A  nurse  traincfl  to  hantilc  nervous 
pomlitions  Is  a  very  helpful  ui^junet  to  the  treatment.  The  <liet  should 
b*'  simple  aii<!  nutrition.s,  with  tea  and  coffee  excliideil.  In  the  severe 
ca*?es  isolation  Ls  neees.sary.  ("are  sluudd  always  Ix-  used  in  permitting 
visitors;  strangers  shouhl  he  exi-lu*led  from  the  sick-room,  and  even 
nienil>erB  of  the  family  when  their  visits  or  presence  prcMJue*'  undue 
excitement.  School  duties  ami  intellectual  efforts  should  !>e  avoided. 
Crentle  massage,  with  warm  bathing  and  a  warm  or  cold  wet  pack 
often  have  a  c|uieting  influence  when  proiKrly  adtninisterc<l.  It  Ls 
quite  necessury  in  the  p*mrly  nourished »  wliere  overfeeding  is  necessary, 

»t«j  keep  the  muscle.s  in  gottd  conditi4>n  by  routine  massage,  followed 
during  eonvulescenee  by  passive  and  resistetl  movements.  These, 
however,  should  l>e  carefully  watched  nnd,  if  any  tendenry  to  accentua- 
tion in  (he  motor  phenomena  is  manifested  they  should  l>e  decreased 
7r  stopped  altogether.  Electricity  is  sometimes  of  value  l>oth  as  a  l>otly 
Btimutant  and  in  keeping  the  muscles  in  good  cfrntlitiimf  Init  often  pni- 
Iduees  too  much  ext^iteinent  to  l>e  iise<l.  Galvanlsiu  should  l)c  applied 
preference  to  furinlism. 

The  medicinal  treatnient   is  confined  to  the  use  of  alterative  tonics 
nerve  sedatives.     Of  the  ffirmer  arsenic  in  the  form  of  Fowler's 
ohition  is  of  distinct  value.    It  shouhl  he  given  in  small  doses  n.l2  to  0.3 
tec.  Ctwo  to  five  drops)  and  in*  reased  hy  one  ilrop  a  day  until  fifteen  drops 
tare  reached.     In  older  children  it  may  l)e  incre^Lsed  to  1.2  c.c.  (twenty 
[drops)  three  times  a  day.    It  is,  however,  itiadvisaljle  to  give  large  ilose,^ 
I  cases  not  under  the  direct  observation  of  the  physician.    Pain  or  other 
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disturbance  of  tho  stonifiHi  with  puffinesa  about  the  cyits  should  U-  tlie 
signal  to  stop  the  iiye  u\  tJi*'  tini^.    It  iii;iy,  however,  Ik*  cniitinmil  Ufrr. 
The  lonjf^-fontiiiiiet!   U3c   of  arsenic   may   leaxl   t<>  ur^enirul   neuriii*— 
Care  should  therefore  be  used  in  prescribiiig  this  drug  in  dUpm-Mir^?^ 
cases. 

Dfmovan's  solution  of  iotlide  of  arsenic  and  mercur\%  in  dos«*  of  0.1 
to  0.3  c.c.  (two  to  five  drops)  three  times  daily,     Str}T'hninr,eimieif»»p^ 
ami  henaih)iina  may  Iw  of  use.     In  riLses  where  there  in  marked  imtu- 
liilitv,  bromide  of  sfnla  in  eoinbinatloti  with  .suiaU  duse^  of  .strj'rlniim 
hiLs    a   very  sedative   effeet.    The   bromides   and   tritmal    in    doscii 
from  0.325  to  0*65  gtn,  (5  to  10  gr.)  are  of  value  in  dLstiir}>e<l  or 
slevp. 

Ina-smueh  as  recurrences  of  this  alTeetion  are  very  eonimoit  (as  oftc 
a.s  six  to  eight  attacks  in  siiceessive  years  lx*iiig  reccmied'i  ^iit  iir 
shnultl  l)e  used  in  the  hygienie  surroundings  of  such  ehildr»'n,  and  thr^ 
shoidtl  be  n'nioved  from  the  overwork  and  excitement  tif  theN|>nnf*rxani 
inations,  partieulnrly  tit  the  public  schools,  at  which  time  rela|»c5  fr 
quenlly  orfMr. 

Chorea  Major.— The  Chorea  Major  (Epidemic  Hysterical  Cbon'H)»t}i 
dancing  epidemits  of  the  Middle  A^^,  to  whieh  the  lemi.s  Saint  Vilu^ 
danee,  Saint  Anthony's  «lance,  ete.,  were  oriffimilly  applied,  finds  its  : 
totype  of  the  present  <lay  in  epidemics  of  hysterieal  outbreaks  ainoflr^rii 
negroes  at  relif'ious  revivabs.  There  is  a  lonfhiiou  (K-ciisionally  rtw^  «-irt 
with  in  iiLstitutiotis  for  the  care  and  ethieation  of  rhildn-ii  n-seinblitig  tru- 
chorea  and  affect  I  ufflarije  minilx'rsof  eliildren.  In  tlieepidemir  re|wirtt?T-: 
by  Weir  Mitehell  at  the  Chureh  Home  for  Chililren  near  Phitadrlphr 
there  were,  Iwyides  rhythmie  choreie  movements,  hysterical  c-onvuUionK~"«;v 
ifhisions^  and  halluciniitions  affeetini;  ii  lar^re  nuinlHT  i»f  eliildn'n.  'llfl  In* 
elinienl  picture  was  the  same  in  all  (lie  Ciines,  with  .slr^lit  UKwIitieation^  n\ 
and  wa.s  stijg^c^ted  to  the  ehildren  aifected  by  the  attack  of  ihe  fir^^HTM 
cIiiM.  Kpitlernies  of  thi.-^  affeetion  are  lH*st  trealetl  i>y  isolation  of  *^ 
individual  eases,  rest  in  bed,  ma,ssa^%  *»v*Tfeedin^,  aiul  sugj^'Hlion. 

Dia^osis, — The  ubs<*iu*e  of  fever,  the  norntal  cnridition  of  the  irNrx^^BSif  j 
and  the  evident  bysterieal  charaeter  of  the  alTeetion  will  diiFerenUfttr         i 
fniui  epidemie  eerebnwpinal  menin>;iti^. 

Habit  Chorea.— Haliit  Spasm  or  Convulsive  Tic.  'ITibs  (^mrlition  i» 
ver\'  friMjui'mlv  met  with  in  ehiMrtMi  from  six  to  fourteen  veaps  of  aiBSTt 
althoiifih  it  may  m-eur  at  any  time  of  fhildfioc«l  or  lulult  Ufr.  In  eh  ^1* 
dreri  of  neurotic  ti'iTi|x'rHmen(*  or  those  with  an  appHrtnitly  nom^-*l 
nervous  mrehani.sui,  but  with  defective  home  or  scIuhjI  irainitif;,  and  ^^ 
"s|>oiled  ehililren"  who  have  never  Imitu  sid>jeetefi  In  projier  4liM'i|iJi^** 
nr  trHinin;r,  habit  spit>m,s  an*  of  fre*|Net)t  tHvurrencv.  The  nKivemrr '^■** 
dilTer  fnnu  those  of  Syilenlianrs  ehorea  by  iheir  eviih'iit  purpu^i  "^^ 
character  and  their  !<Kalization  to  a  sinple  muscle  or  a  group  ■** 
museles, 

Syroptomatology.^The  museles  of  thf  face  are  nn>st  frrqwn^BJy 
afTetted*  A  sudden,  quick  blinking  of  the  cyc^,  whieli  may  l»r  Trpeat-^™ 
very  fretjueutly  at  short  intervals,  or  occuf  only  a  few  tiuiev  durui^rK-^ 
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dfty,  13  the  form  most  frrquontly  mft  with.     Tlie  eyebrows  in  other 

rases  are  suddenly  elevated;  tlie  faee  may  lie  drawn  to  one  side,  or  the 

fueial  musclfs  of  both  snle.s  niny  lie  affected,  prodtieiii^  a  sudden  involiin- 

tiir\'  grin.     The  tongiie  may  lie  alTeeted,  and  a  sudden  movement  of 

the-  ton^e  as  if  mtiistening  the  lower  lip  may  be  so  frequently  repeated 

as   to  prodiicv  an  infiumed  eonditioo  of  the  skin  of  thii*  art^a.     In  one 

t'liild  who  had  l>een  able  vtnluntiirily  to  proihiee  a  movement  of  the  ears, 

ft    smiden  jerky  movement  of  hf>th  ejirs  <levelopefJ  inde|M'niU'n(  of  the 

volit[rtn  of  the  |>atient.     Spasm  of  the  museles  of  the  m^ek  result  in  a 

j'^rkin^  of  the  head  to  one  side;  shrugging  of  one  or  both  shoulders  is 

f*<it  iiifrecjuent. 

There  are  iisuaUyno  other  symptoms  apart  from  the  motor  phenomena. 
H^'sterieal  outbreaks  are  oceaHionally  me(  with  in  the  type  of  children 
suil)ject  to  this  affection. 

Diagnosis.^ in  rare  eases  several  j^roups  of  museles  may  l>f  affeeted 
*.t  thf  same  timej  but  they  can  1>e  eaf^ily  differentiated  from  Sydenham's 
C'B-fc.flTea  by  tiie  purposive  eliaraeter  of  llie  movements. 

There isaeotiilition  ofthemuseles  of  thefaee,nio.st  frequently  Walized 
tt^r^  thi'  ttrbiciiUiris  palpt*i>riirnm  and  due  tr)  the  toxie  inflnenee  of  tea 
'*-»~itl  eoiTee  on  the  ner\'oiiij  nu-ehanism,  whieh  shotdd  \w  <iistinetlv  <htfer- 
*^*^liitled  from  habit  spasm.  The  manifestations  are  lij=rhtninp;-Hke  eon- 
'^^f^^sftctions  of  the  individual  fibriHas  affeetinfj  all  of  these  librilla-  in  rapid 
^*^<Tesaion,  producing  at  the  most  a  shght  (jiiiverinp  motion  of  the  hds, 
^^■^it  never  lemling  to  the  distinct  blinking  tif  habit  ehort-a.  This  is  a,«j 
*"^jiiently  met  with  in  adult  life  as  in  children^  and  rapidly  yields  to 
'•"^alinent  when  tea  and  eoiTee  are  excluded  frtmi  the  diet.  In  some  of 
^-  w^f  cases  eye  strain  is  a  factor. 

Hahit   spa.sm   sliould    also   l>e   dift'erentinted    from    what   has   l>een 

^■■ewribetl  as  impulsive  tic  ((iilles  de  la  'i'ourette's  disease),    |St>me  of  the 

^^rn»3  of  this  condition  ap[>ear  to  me  to  Ije  a  more  serious  an<l  wiile- 

**^rpad  affection  of  the  toxic  conrlition,  aliove  de.scrihed,  affecting  the 

^^rhicnlaris  pal|iebrariim,  and  due  to  .some  intfjxieatiou  of  the  system. 

*t  is  not  infre(|Uently  fatal.     It   Ix'jjins,  as  a  ride,  in  very  early  life, 

^Ithoiij^h  it  may  occur  as  late  as  early  adnit  life.     "^J^he  muscular  move- 

laents  may  affect  all  the  votuntar)'  museles,  are  lightning-like  rti  <'har- 

«icter,   with   marked    fibrillary   movements.      Another   gmnp  of   cases 

<lescril>eil  under  this  eouflition  presents  the  same  tpiiek  action  of  the 

muscles,  with  mental  iliiitiirliance  ami  the  use  of  foul  language.     The 

explosive  quick  character  of  the  movements,  the  mental  ilisturhance, 

ami   the  coprolalia  jshould  differentiate  it  from  either  Syilenham's  or 

simple  habit  chorea. 

Tteatment.^ — In  both  habit  spasm  anc!  impulsive  tie  an  underlying 
cause  shoulil  be  carefully  searched  f(^^  ami  removetl.  In  the  habit  spa'^m 
a^Mjut  the  eyes  errors  of  refraction  anil  h>s,s  of  muscle  balance  should  l>e 
first  corrected.  The  mucous  membrane  of  the  nose  and  the  condition 
of  the  turbinated  Ixidies  shouhl  lie  examined  to  determine  any  cause 
for  irritation.  Tlie  ears  and  teeth  shonUI  in  the  same  way  rceeivp 
attention  in  all  ca^s  where  the  symptoms  are  referable  to  any  part 
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of  the  face,  [ri'itative  reflex  flisturhuiHfs  in  (he  genitourinary  irad, 
such  a.H  phimusist  etc.,  shoiilil  Ik*  relieved,  Otir  rax**  i»f  nmi|tlri 
slinigi^ing  ir!()Vi.niieiit.s  about  th<'  shniilrh-rs  ari<l  twisting  inoveTiH'nUnf 
llie  trunk  nvslsteil  trcatnicnt  until  u  njiij;h  wiHilk-n  swi-utcr  wlmh  ihf 
boy  wore  next  (<»  thf  skin  had  Ihhti  wpltwixJ  by  proper  undrri'lothiiif*- 
The  spasm  then  rapidly  di.'iappoarcd. 

The  f^enend  uutritiun  of  the  l>oily  should  be  hnni^^ht  lo  a  normil 
standard  iunl  a   proper  di.sciphne   infiist-d  in  a   nmline  way  itiK*  (Im- 
child's  lift*.     While  pYitiitive  iliseiplinary  niea.snres  jHnnelinie'*  su<Trptl 
in  early  imitative  case.^  they  fn'(|i[ently  do  hanii.     "^I'he  rhilrl  :«hiMjM  I"* 
sent  tii  bed  at  d  definite  time  early  in  the  evening  and  tx»m(rllc<l  U' 
remain  in  Ired  an  hfvtir  after  the  usual  time  of  rising,  iKitli  ils  ii  di-HeiplituU^ 
nieasiijie  and  to  .sfcnrc  an  aihl^^l  atnoiint  of  rest   for  the  wrjilwii*^ 
nervou.s  system.    A  pt-riml  of  rest  in  the  niiddU-  4»f  the  day  is  fl|so«4w^ 
able.    A  eotd  s]X)n^  balh  or  needle  bath  is  valuable  as  a  tonif  stimuli*^ 
if  the  ehiid  reacts  well,    A  simple  diet  without  tea  and  eoffet*  and  »  i*^ 
little  meat,  but  with  plenty  of  milk,  eggs,  an*!  vegetables  i:t  indicate 
Alterative  tonies,  such  as  Fowler's  solution,  quinine^  and  stryehnirM\tf 
sometimes  of  value;  more  fn^piently  l)ettcr  n-snlts  are  seeun-il  by  I 
use  of  bromides  and  other  nerve  st'datives.    The  rliild  should  Ik*  etMi^L 
a^'il  to  inhibit  the  movements  as  far  as  pos.sible. 

Electric  Chorea, — This  is  a  rare  rlisease,  first  rleserilied  Uy  Dubii 
and  is  nianife.stetl  as  intensely  rapid  rhvthmie  ninvements  in  the  exlm 
ities.rari'ly  In  tlie  heail  and  faee.     The  movements  may  U-  vrn'  viitlei  _ 

and  have  the  app'.'araiKv  as  if  produced  liy  an  eleetrie  shot-k.     In  I      ^l* 
severe  form  deserilHni  by  Dubtni  as  oeeurrinj;  in  Italy,  paralytic  tyn^^if^ 
turns  supervene,  and  may  be  assoeiattMl  with  epilrptiforni  ci>nvuUi«i^^*»'i- 
Pain  in  the  head  and  ne(_'k  may  Ix^  pr**sent  early,  and  toward  the  (TmI         <]la 
the  attack  atniphy  ami  wa^sting  of  the  mnsch's  idwy  m-eiir.     Kevcr  nu      nifl 
be  prpseiU,    The  ruses  terminates  in  a  few  weeks  or  a  month  fn^^m 
heart   failure*  or  cfjma.       A  form  of  eleetrie  rhorea,  jjrobal»ly  ilue         'o 
hysteria,  hiis  been  deseril>c'<i  by  Bergeron.     Heno<'h   has  also  rlesi-riU 
a  f<>rm   of  electric  chorea   differing^  from   Imtlt   tlie  alxjvr.  and   nma»"iH 
festeil   by   spasmixlie   attacks   of    lightning-like  eontractions   (imtin^e^i 
to   the   muscles   about  the  shoulder-blade,   it   is   prt>bably  a  form      -W 
mv'M'lonus. 

Treatment. — This  should  be  rlirected  to  the  removal  of  nny  undrrivi  ^n« 
intoxieation.  Free  purgation,  eldorul  and  the  t>romifJes  have  lieen  iml  ^* 
but  to  little  effect. 

Chronic  Progressive  Chorea.— While    this    ilisea.s<-.   iie.^eribril      -»* 
Ilmitiiigdun's  cJiorea,   i,-*  typically  a  disease  of  adidt   life,  a  peeiil»  ^^^  , 
condition  resembling  the  ailuU   form  devcU»f>ed   iti  a  ehiM,  tlir  tlii  ^■*^| 

son  of  a  memljer  of  a  family,  all  of  wliotn  have  either  died  of  ut    "^ 

present  have  Hunting4lon's  chorea,  AUmt  the  stM'ond  year  nf  I  ^''' 
efioreiform  movetnents  resembling  the  movements  of  Sydi*nham'<  ty  "f^ 
U'giin  in  one  of  tlie  lower  extrendties  aufi  spread  to  the  rest  of  tlie  U«-^By- 
The  movements  eonlinuetl  for  over  a  ptnod  of  tw<»  years  and  dri^" 
(Kviirpeil  from  scarlet  fever.     Kemak  and  Oppenheim  have  dcscrib^w 
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similar  condition  affecting  several  children  of  a  woman  suffering  with 
ermanent  hemichorea. 

Diagnosis. — This  disease  can  be  differentiated  from  Sydenham's 
lorea,  which  it  closely  resembles  in  the  clinical  picture,  by  the  presence 
I  the  adult  form  of  chorea  in  one  of  the  parents  and  the  chronic  nature 
f  the  affection. 

Treatment. — No  method  of  treatment  has  produced  appreciable  re- 
ilts  in  this  disease.  Hypnotic  suggestion  may  control  the  movements 
mporarily.  The  mental  deterioration  demands  asylum  treatment. 
<ta^anic  Choreas.  Post-hemipiegric  Chorea. — After  some  of  the  cerebral 
dsies  of  childhood,  which  will  be  later  described,  a  series  of  movements 
svelops  in  the  palsied  arm,  to  which  the  name  of  chorea  has  been 
toneously  given.  These  movements  are:  (a)  gross  rhythmic  tremors; 
')  athetoid  movements  (slow,  snake-like  movements  of  the  extremity), 
hich  may  be  constant  during  the  waking  hours  or  brought  on  by 
tempts  at  volitional  movement  and  could  not  be  mistaken  for  the 
lick,  jerky  movements  of  Sydenham's  type  or  the  purposive  move- 
ents  of  habit  chorea. 

Minor  athetoid  movements  may  be  present,  with  practically  no  loss 
power  in  organic  lesions  sufficiently  near  the  motor  fibres  of  the 
•ain  to  produce  irritation  without  destruction. 

Athetoid  movements  at  times  become  so  annoying  that  amputation 
'  the  offending  part  has  been  done,  but  the  results  arc  not  in  propor- 
>n  to  the  gravity  of  the  operation.  Recently  transplantation  of  the 
ndons  has  been  suggested  by  Spiller  with  much  benefit. 
Prehemiplegic  Chorea. — This  is  very  rarely  if  ever  met  with  in  children, 
it  is  of  not  infrequent  occurrence  in  adult  life  immediately  preceding 
I  apoplectic  attack.  It  is  due  to  vascular  nutritional  changes  and 
Hows  one  of  the  above  forms  of  movement. 


THE  CONVULSIVE  DISORDERS  OF  CHILDHOOD. 

REFLEX  CONVULSIONS. 

The  nervous  system  of  the  infant  is  so  sensitive  to  the  influence  of 
(xins  and  reflex  irritation  that  a  convulsion  is  not  an  infrequent  occur- 
!nce  in  the  life  history  of  a  normal  child.  It  should,  however,  always 
;  borne  in  mind  that  convulsions  in  infancy  or  childhood  which  may 
»  ascribcfl  to  slight  causes,  such  as  teething,  minor  infections,  etc., 
mote  an  unstable  condition  of  the  motor  nervous  system,  which  may 
jvelop  a  convulsive  habit  with  greater  ease  and  with  less  cause  than  in 
normal  nervous  system.  The  onset  of  the  infectious  fevers,  especially 
lose  associated  with  high  fever,  are  very  prone  to  be  ushered  in  with 
invulsions.  This  is  probably  due  more  to  intoxication  than  to  the 
brile  disturbance.  Peripheral  irritation  of  the  gastroenteric  tract, 
testina!  fermentation,  intestinal  parasites,  genitourinary  irritation 
thimosis),  nasopharyngeal  irritation  (adenoids),  delayed  dentition,  and 
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rickets  are  frcfjurnt  causes  of  convulsive  (listiirlmincfs^  rickrb  brinji 
the  Dio£t  common  umJerlying  vice  of  constitution  whifh  prpill-tposri iu 
this  instahility*  Cei^bra]  hemorrhape  and  other  or|^aiiic  Inoons  of 
the  brniji  an?  asscK-iateil  w  ith  cunviiLsjuns.  Extreme  passive  conpstion 
such  as  lliat  caiisetl  by  tl\e  pflroxysms  of  whoojjing-K-oiijfh  iimv  aUi 
cause  convulsions  hy  miniile  or  gross  extravni^atioas  of  hl«>o(i  in  tir 
brain  rortex* 

fiymptomatology. — The  convulsions  vary  so  in  the  ctinical  jMftiin'  ihil 
it  is  mrt'  fur  two  to  tw^  exactly  ahkc.  Tlicy  usually  conic  on  suii(ifiiiv 
without  previous  warning,  ami  with  or  wiihout  an  incidental  m;ihr 
boiJy  in  .suddenly  thrown  in  a  condition  of  trtunic  H{>u.sm,  the  bt-ail  a 
retraclcil,  the  eyes  tnm  up»  the  pupiLs  are  dilated,  and  do  not  rrwl 
to  Hght.  Clonic  convuLsionH  may  follow  ortlicy  may  l«"  cntirelv  hIumjL 
The  motlicr  asually  ^ive.s  a  history  of  "  inward  .spitsms,"  I'.r.,  a  yun^ 
tonic  spasm  without  the  clonic  convulslorfa.  In  some  ea-^es,  nr^ilrw* 
ness  and  twitching  of  the  muscles  of  the  anus,  grinding  of  tlir  trctliin 
older  ("hildriMi,  may  pri.'cpde  the  convulsive  sUi^*.  The  ajMujiiii  atunlW 
liegin  in  the  upperextrcmities.  The  ImkIv  is  held  rigiil,  ihr  vyt-^i  rwnl.thr 
heail  retracteil  and  breathing  h  suspended  for  a  short  time,  as  u  n-^tAi 
of  which  the  face  becomes  congealed.  Fo'ii  minute  or  two,  jdijthtur 
extensive  jerkings  of  the  extremities  may  follow.  After  they  eca-Tidir 
child  falls  into  a  natural  sleep,  or  more  frequently  into  astate  of  .'*tiipi>r 
or  in  fatal  eases  into  a  deep  coma.  It  is  uncommon,  except  in  piiirn- 
flex  convulsions  due  to  overloading  of  the  stoma<'h,  or  tlicise  ij.-*lrriii|{ 
in  an  acute  infection,  for  the  couvulsiotLt  to  be  aingie.  It  w  a  rule  ti> 
have  rej>eated  convulsitvns  which  may  lje  separate*!  from  one  nntttbrr  l? 
a  dLitlnct  interval,  or  the  convulsions  may  follow  each  oilier  in  rft|>il 
succession.  In  such  cases,  the  child  may  never  rec<.>ver  from  the  mm*- 
tose  condition.  It  h  exceptional  to  have  a  fatal  outcome  of  tlip  «iiiS^ 
Isolated  convulsions.  After  the  convulsions  have  4lLsappeare<tt  ^  '^^^ 
may  present  nothing  abnormal  in  an  examination  of  the  nervnm  svs- 
U^m.  It  is  not  infretjnent  howf^ver,  to  find  a  weak  or  pan-tic  riinditi'i'' 
of  one  side  of  the  body,  which  may  rapidly  dliappear.  ('(Hnplf* 
hemiplegia,  persistent  in  type,  which  later  Itecome*  spastic,  b  ni»t  ifr 
ftt^cpiently  seen. 

The  persistence  of  the  convulsive  hat>it  Ls  a  matter  for  seTw^it*  W" 
si<ienitton.  In  unstable  children,  ei'ery  effort  should  f>e  made  to  \if^ 
vent  recurring  attacks  and  Ui  minimize  the  ilnnger  to  ihr  tirnrou* 
system  by  lessening  the  intensity  of  the  indivi<hial  attacks.  In  ^ 
analysis  of  1450  cfuses  of  epilepsy,  Gowers  found  that  ISCt  liegan  during 
the  Hrst  three  years  of  life.  Osier  gives  a  nnich  higher  iirrcentiyir: '« 
4G0  cases  of  epilepsy  in  children,  1S7  U-gan  ihiring  the  first  thfw 
years;  74  of  these  l)egan  during  the  first  year.  It  docs  not  fell"*' 
however,  that  convulsions  during  childboorl  neccssarllv  imply  epiJfp" 
attacks  during  later  life.  Great  care,  however,  should  W  tttlcea  oi^^ 
children  to  relieve  the  developmental  prrioti  4>riife  fnm»  any  untrff^ 
sary  strain  on  the  nervous  .system,  an*!  to  guard  the  child  frota  vf^ 
irritability. 
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Prognosis. — In  simple  reflex  convulsions  the  prognosis,  so  far  as  life 
is  concerned,  may  be  considered  to  be  good;  the  large  mortality  in 
children,  as  put  down  in  the  health  reports  as  due  to  convulsions, 
embraces  such  a  large  variety  of  conditions,  including  the  organic  palsies 
of  childhood,  meningeal  hemorrhage,  uremia,  etc.,  that  they  lead  to  a 
false  impression  as  to  the  mortality  of  this  affection.  There  is,  however, 
not  only  danger  of  death  from  asphyxia,  but  also  a  possibility  of  hemor- 
rhagic extravasation,  which  may  lead  to  paralysis.  Repeated  con- 
vulsions if  not  controlled  may  finally  develop  into  major  epilepsy. 

Treatment. — The  same  precautions  to  safeguard  the  general  health  of 
the  child  and  to  establish  a  proper  stability  of  the  nervous  system,  as 
suggested  for  epilepsy,  should  be  carried  out.  Reflex  causes  should 
be  removed  as  far  as  possible.  For  the  treatment  of  the  individual 
convulsion,  the  hot  bath  at  100*'  to  105°  F.  in  slight  cases  may  be 
of  some  benefit;  in  the  severe  convulsions  it  is  of  little  value  and 
takes  up  time  that  should  be  devoted  to  other  measures.  Inhalations  of 
chloroform  or  nitrite  of  amyl,  or  equal  parts  of  both,  should  be  continued 
until  the  convulsions  have  disappeared.  Enemata  to  empty  the  large 
intestine  will  be  helpful  in  a  great  many  cases.  Small  doses  of  opium 
in  combination  with  the  bromides  will  usually  prevent  the  return  of 
convulsions.  After  a  day  or  two  the  bromides  or  chloral  should  be 
reduced  to  smaller  doses  and  kept  up  for  at  least  a  week.  In  acute 
febrile  cases  means  should  be  used  to  reduce  the  temperature  in  order 
to  guard  against  subsequent  attacks.  Where  gastric  irritation  is  present 
calomel  should  be  used  to  evacuate  the  bowels.  Convulsions  with 
marked  laryngeal  symptoms  (laryngismus  stridulus)  should  be  treated 
on  the  same  principles;  the  child,  however,  should  be  held  in  an  upright 
position  and,  if  breathing  is  too  markedly  interfered  with,  traction  of  the 
tongue  or  cold  douches  to  the  chest  should  Iw  employed.  Rickets,  which 
is  present,  is  often  a  predisposing  factor,  and  should,  of  course,  receive 
careful  dietetic  and  hygienic  consideration. 


EPILEPST. 

Epileptic  attacks  in  childhood  may  be  divided  for  purpose  of  descrip- 
tion into  (1)  Grand  Mai,  (2)  Petit  Mai. 

Etiology. — At  least  one-fourth  of  all  cases  of  this  disease  begin  before 
the  tenth  year  of  age,  and  the  great  majority  of  the  remainder  (at  least 
three-fourths)  before  the  twentieth  year.  The  few  remaining  cases 
may  occur  at  any  time  of  life,  but  a  careful  investigation  of  the  early 
history  will  usually  reveal  some  evidence  of  epileptic  manifestations 
in  childhowl.  Thus,  a  young  woman  of  twenty-six  years,  suffering  from 
epileptic  convulsions  for  the  past  two  years,  had  attacks  of  petit  nial 
in  childhood,  which  were  not  considered  of  sufficient  importance  at  the 
time  to  merit  medical  attention.  Females  are  more  likely  to  be  affected 
than  males.  This  is  especially  true  about  the  time  of  pul>erty  and 
under  the  influence  of  the  development  of  the  menstrual  period. 
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Heredity  is  an  I'spet-ially  im|M)rtant  etiological  farlor.  Tivr  iM'rrdhj 
of  fitstinct  i'])ilcp»iy,  aUlinujjli  prt'Sftil  acc4>rtling  lo  sonitr  olwervers  iu 
40  IXT  rent,  of  tht'  rases,  U  of  not  .such  fre([iifnl  o<riim*mr  ns  byslrria. 
insanity,  syphilLs,  and,  p(jssibly»  alcoholism  in  the  pnivriLs.  Corwliint 
reflex  irritation  is  ttften  a  determining  faetor  in  llje  pr^Hliii'tioii  of  epileptic 
attacks.  la  an  int!ivi4lual  with  an  unstable  nervous  system,  wmstanl 
reflex  irritation  along  the  gastroenteric  or  (he  i^'iiitouriuiiry  lnu-t,  if 
not  relievetl  Wore  the  convulsive  haUit  is  thoroughly  dcvelopwl,  may 
lea/l  to  tliP  formation  of  a  true  epilepsy- 

Symptomatology.  1.  Ppfit  MaL — A  child  with  petit  mal  nuiy  sliow 
nothing  more  than  ii  sudden  lo.'iS  of  comcionsne>i.s,  la-yting  fnun  a  few 
si^eoinh  to  several  inituites.  The  ehiki  suddenly  stops  in  ib>  phiy  or  ii» 
the  middle  of  a  eonversatitirij  l>ecomes  pale,  or,  [lerhaps,  flushetl,  hu 
n  tiazed  expri'Hsion,  and  cither  resumes  the  conversation  without  any 
knowtedgi-  of  its  interruption,  or  may  be  confus<"d,  :iH^htly  in<*ohent»l. , 
anfl  pei-forni  some  .simple  or  complex  automatic  act.  In  tlio.se  ca.spN  in. 
which  the  attack  w  of  some  duration  the  child,  if  he  happen  to  Ix?  al-^^att 
the  time  walking,  may  continue  and  suddenly  fmd  himM-lf  in  bouu — ^me 
stranj^c  hwation,  I  have  known  K^asoa  of  sudden  miconseioii.s»«!ia  iiktftaKJi 
epilepsy  to  last  ua  long  sis  an  hour,  ihiring  which  time  a  variety  offt^cjf 
complex  antl  apparently  ctmscious  and  rational  a^'ti  an*  <'oniinitl«i  uf^^cjl 
which  there  i.s  absolutely  no  recollectioiii,  or  only  a  dim  r(*<-(»ll<*<'tion^nB  4i 
of  rliose  at  the  beginning  of  the  attaJ*k.  To  this  form  the  leniv  pxychic^r^^e 
epiiepuff  ha.s  betMi  applie^l.  Petit  mal,  or  psychic  epilejieiv,  may  exi.<t^*^^^ 
alone  or  in  <'ouil>inution  with — 

2.  firand  MqL — The  grand  mal,  or  the  epileptit?  fit,  as  occurring  in)»T»  n 
childhood;^  may  present  any  one  or  all  of  the  following  manifestalioaH=^  -^i 

(a)  Aura  or  signal  .^vniptom.     Immediately  preceding  the  attw-k  a^^aca 
warning  of  its  approach   is   frcfpiently  given,  which   may  lie  of  only^^^  v 
mtimenttirj'  duration  or  snfhciently  long  to  enable  lite  patient  to  pniteel 
himself  from  injury.     Most  frequently   this  sensation  Is  a  feeling 
discomfort  or  an  indefinable  sensation  Iwginning  in  the  stomach  i>r  !*on 

of  the  other  viscera,  and  either  remaining  Iwalized  then*  or  ascendir,^ 

to  the  head,  when  conscionsn(«9.s  i.s  lost.  In  a  boy  of  six  years  prtntinlialB--^"" 
dislres-s  and  palpitation  ushered  in  the  attack.  A  sensation  of  a  hifin  '  ^^'^ 
may  be  present  in  the  extremity.  Haushes  of  light  Iwrfore  the  eyes.  itr-«  •*'' 
colored  balls  may  be  seen;  a  peculiar  souml  or  woni  or  seuteiw*  nmx  hr  -»  ■■ 
heard;  a  peculiar  taste  or  odor  or,  in  some  ca.se-s,  even  an  idea,  «  Un*l— *""  •" 
scape,  a  vision  of  creeping  bugs,<jr  of  snakc^v  may  1m'  pn-sent  lM*fore  thr" 
attack.  Slight  motor  di.stnrbance.s  may  l>e  present  lieforc  ccin'*cions™T*  ■ 
is  lost,  A  few  secot\ds  after  the  In^ginning  of  the  aura  the  child  falls 
suddenly  and  heavily  to  the  floor  in  a^ 

{h)  '{\\mv  spasm.  Consciousness  hi  now  {o^\  the  head  is  rrtmrlnl 
and  may  l>e  turned  to  tme  .side.  The  extremities  and  the  nnisclr*  of 
the  trunk  are  In  rigid  spasm,  respiration  ceases,  the  fen*e  btcotnev 
cyanoscil,  and  in  a  few  seconds  the — ' 

(c)  Clonic  spa.sm  l>egins.  The  child  l>egin»  to  jerk  (he  exlremtlim 
rhylhinically,  (he  arms  lieing  slightly    Hex**d    and    extended.    Tbr  rx- 
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s\  legs  are  likewiso  affectt'd  and  Iieiil  a  tattoo  with  tlie  herl.s  nn  ihe 
floor;  the  fac-e  is  iiivolvctl  in  the  rh\11iniifal  contrat-tioii,  the  re.spiraiioas 
are  stertorou.s,  the  fvcs  aro  turnrd  upward  and  may  \yc  the  seat  of 
jerky  raovfineiiits,  the  ton{j;iie  mar  he  bitten  and  blmxiy,  and  frothy 
saliva  may  stain  the  f^iee  and  clnthiniyj.  The  hlachler  is  very  fre- 
quently and  the  rectum  occjusionally  evaeimted  during  thf  attack. 
This  clonic  stage  may  laat  from  a  half  to  five  minutes  ftnd  then  pass 
over  into  the^ 

(rf)  Comat<xse  sta^e,  Tlie  jcrkings  gradually  cease,  hreathing  l^eeomes 
less  stert()rt>us,  the  muscles  hccome  relaxed,  eonscionsness  is  still  lost, 
and  the  eyes  remain  either  wiile  open  or  half  eloHeil.  Thi^s  eondition 
gra<laally  giies  over  info  natural  .sleep,  from  which  the  patient  awakens 
in  a  semidazetl  condition  with  headaehe  antl  soreness  of  the  niiLseh^s  and 
tonjj^iie.  Ill  Hoiue  caaes  automatif  actiotis  (jccur,  siieh  as  taking  oft'  the 
clothes,  running  movements,  etc.  Maniacal  outbreaks  sometimes  follow 
the  attack  and  a  gradual  loss  of  mental  power  is  the  rule  where  the 
attacks  occur  at  frequent  intervals.  A  monoplefjic  or  liemiplegte  pap- 
slysi-s.  temporary-  in  character,  very  rarely  follows  the  fit.  The  child  is 
always  nnconscioo.s  dtirni;f^  an  attack  of  true  epilepsy. 

DiagnoBis. — Ily-steria,  uremia,  and  simple  reflex  convulsions  mav  he 
mistaken  for  <'pilepsy.  The  epileptic  convulsion  is  distingm'shcil  from 
the  hysterical  convulsion  by  the  lo.^s  of  consciousness,  the  sequence  of 
the  different  stages  al)ovc  described,  the  rhythmic  movements  affecting 
the  flexors  and  the  extensors,  the  relaxation  of  the  vesical  and  rectal 
sphincters,  an<!  the  biting  of  the  tongue.  Uremic  convulsions  may 
olosely  simulate  the  epileptic  con  vnlsioOj  but  are  easily  separated  from  it 
Ijy  the  examination  of  the  urine  and  the  asstx-iatcd  ytLseiilar  symptoms. 
The  reHex  convulsions  of  childhood  do  not  differ  from  real  epilepsy  in 
infancy. 

Prognosis. — As  a  genera!  rule,  the  earlier  in  life  the  ccmvuLsive  epileptic 
tiabit  U'cnmcs  established  the  more  incurable  it  is.  In  rare  cases  the 
cY>nvidsions  may  cease  under  appropriate  treatment  as  adidt  life  is 
approached.  Where,  however,  the  convulsions  occur  at  fre(|iient  inter- 
Tf-als,  not  only  is  there  little  hoi^e  of  Cf>ntrol,  but  distinct  mental  deterio- 
ration may  be  expected. 

Treatment. — A  careful  examination  for  visceral  <listurlmnccs  and  a 
correction  as  far  as  possililc  is  a  ver^-  necessary  prcliminarv'  to  the  treat- 
ment of  this  disease.  lieHcx  disturbances  in  the  nasopharyngeal  gas- 
troenteric and  genitourinary  tracts  should  l>e  carefully  H<fught  for  anrl  re- 
Tno%'ed.  particular  attention  should  l>c  paid  throughout  the  treatment  to 
keeping  the  stomach  and  bowels  in  gtw-d  c<mflitIon.  The  bowels  should 
he  moved  everyday;  constipiition  and  overloading  the  stomach  are  the 
most  frequent  detennining  factors  of  the  individual  attacks.  Intestinal 
toxemia  rlue  to  the  improper  ingi'stion  of  meats  is  such  a  deleterious 
factor  that  it  has  been  my  rule  to  insist  on  a  vegetable  and  milk  4!iet. 
TVa,  coifee  an«l  tobacco  should  l>e  absf^hitely  prr>hil>itcd,  A  life  as 
free  from  excitement  sis  jH)ssible,  preferably  in  the  country,  should  \)e 
enjoined.     Regularity   in   habits   of   eating,   sleeping,   and   exercise   is 


titff.ssnry  In  order  to  restore  as  far  as  possible  a  prujHT  balance 
regularity  of  function  of  the  ]it*n-e  tissues.  The  rxi-rfise  sliould 
carefully  regulated  to  secure  a  proper cornlition  of  the  muscles,  with  tlw 
least  exeiteinent  Hnd  the  least  fatigue,  A  p**rioii  of  sleep  in  the  miiltilc 
of  the  flay  lessens  the  mental  and  phvsieal  fatigue  and  prevent?,  the 
early  nij^lit-fiU'ep  from  !>eing  too  intense.  A  lar^  nnrnlK!rof  cases  haw 
their  fits  at  night,  and  usually  when  sleep  is  di*epost. 

Many  4ln(g.s  are  recommended  for  the  cure  or  control  of  this  afTectinn. 
The  bromides  are  by  far  the  Viest  medieiniil  agents  at  uur  commaml. 
SuHirient  Ijroniide  should  Iw  given  to  control  the  attacks.  In  niH-tunial 
epilepsy  as  higii  us  I^JW  gni-  (1  dr.)  of  sodiinn  lm>nii<le  may  be  given 
in  a  single  tlose  before  the  child  retires.  A  much  Rinaller  tpiaiitity  uiay 
be  sufBcient,  but  this  is  a  matter  of  experiment  in  each  indiriihinl 
ease. 

^Vhen  the  attack.^  occur  during  the  day  fmm  0,324  to  1  ,'S  gm.  (5  to 
2()gr.)  ilo-ses  may  l>e  given  after  each  tneal.    When  the  attacks  ocrur  at . 
periodic  intervals  (approximately  every-  month  in  a  ease  at  pn-scnt  undr 
my  rare)  the  dose  may  l>e  doubled  a  few  flays  previous  to  the  time  of 
the  expeeted  attack.    Where  control  of  the  convnbions  is  secured.  Ixid 
the  hygienic  and  ilrug  treatment  should  l>e  eontinuiil  f*)r  at  It-ast  twi; 
years  after  the  laM  attack.     Ai^enic  in  the  form  of  Fowler's  soliitiur: 
assists  in  controlling  skin  manifestation's  of  the  brouildt's.     Aceliuuhd 
phenacetin,  chloretone,  may  be  eombitiotJ  in  0.324  gni.  (5  gr.)  doM-s  witi 
the  bromides,  or  given  se])arately  when   it  is  con.sider<t*<i  advisable  t- 
intermit  the  bromide  treatment,  on  account  of  gastric  disturbnntc  r* 
meiitid  symptoms.    <^are,  however,  should  l»e  U3e<|  to  prevent  canJta 
deprcflsion  from  the  use  <»f  these  drugs. 

Solanum  cariolensis  in  1.25  to  S.T.'i  e.c.  (gtt  xx  to  foj)  of  the  ttiii 
extract  may  also  \w  iweil  as  a  subslitule  for  the  bromides.  The  treutfiit*i 
of  the  individual  attack  consisLs  m<'rcly  in  prevrntiim  of  injnrv  t4i  ll 
tongue  or  the  person.  A  towel  inserted  Ix'tvveen  the  tci-tli  and  n  pilKi 
placed  !>eneath  the  he:ul  meet  these  retpiirements.  Wlieii  one  etmvulsi* 
follows  the  other  in  rapid  succession  fepileptje  status)  free  purjcalic 
should  be  obtainciL  Chloral  and  bromide  by  rectum  are  mo>i  satisfartd- 
as  seilatives.  The  patient  may  Ih*  bled,  but  very  young  children  do  i 
bear  the  la'is  of  much  blooil. 


HYSTERIA. 


Hysteria  is  a  comparatively  rare  disease  of  childhood.     It  is  the  l^-pii 
functional  nervous  disease  for  which  there  is  no  known  pothokvgv'. 

Etiology. ^tt  is  much  more  frefjuent  in  the  female  sex,  es]*e<*ially 
adult  life  is  apprimcbed.     It  is  also  of  much  more  fnH|uerit  oc*w 
in  the  Latin  races,    A  neurotic  heredity  is  very  fn'f]Ucntly  present, 
"germ"  of  hysteria  may  lje  sai<i  to  Ih'  p^^^sent  iu  every  female  chiM; 
in  those  of  a  nervous  temperament,   the   worry   of   fort*tn|   MJuioIi^^ 
overwork,  fright,  or  any  intense  emotional  disiturbancc  may  drtrnu 
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outbreak.    Masturbation  is  att  itnjKirtftnt  ctiol*>jfit'al  fiictor  in  l>t)tli 
exes  antl  must  not  Ix'  overlooked  in  girls. 

Symptomatology^^^^he  clinicul  pirturc  of  hysteria  varies  so  widely 
that  it  woiilil  Ik"  inipossilile  in  a  sliort  space  to  jpve  an  a<ie(|iiate  account 
of  it5  protean  manifestations.  We  may  divide  the  symptoms  into  several 
groups,  but  it  must  be  remeinl>ered  that  every  possible  combination 
of  these  may  oeeiir.     The  most  im|x>rtant  and  diagnostic  group  of 

rymptoms  may  be  eonsidered  to  I"*: 
1.   The  Sertsory  Ma?iiffifiatwns. — The  pain  in  children  ls  apparently 
of  a  very  ag4jni2ing  character  an<l  may  Ik,*  rt-ferred  to  any  part  of  the 
bo<!y.      It  U  usually  associated  with  hyperestliesia  so  intense  over  the 
part  »ffecte(i  (hat  the  slightest  touch  of  cotton  will  cause  the  patient  to 
cry  out.    The  hyperesthesia^  while  most  intense  over  the  scat  of  pain, 
may  be  present  to  a  leaser  degree  over  one-half  of  the  body,  or  may  l»e 
localized  in  regular  or  fantastic  forms  to  an  extn-niity  or  jjortions  of  the 
trunk.     Like  the  anesthetic  disturbances,  it  does  not  correspond  to  the 
anatomical  distribution  of  the  nerve  supplying  the  part,  and  this  faet, 
to^jcther   with   its  exaggeration   as   compare<l   with   the   tenderness   of 
infliLnimutoni'  or  other  organic  conditions  will  usually  stamp  its  functional 
character.     Anesthesia  is  of  mueh  more  frefjiR-nt  cK-currenee  antl  follows 
the  same  rules.     In  rare  case.s  there  may  be  universal  anesthesia  of  the 
skin  and  the  superficial  mucous  membranes,  the  cornea,  however,  being 
practically  never  involved.      A  pin-]>rick  over  the   anesthetic  areas  is 
usually  not  followed  by  bleeding.     In  rart^  eases  there  may  l>e  other 
vasomotor   di.?turbanc-efi,  such  as  local   or  extensive   erlema.      In  one 
fft-se  a  circu nis<'rilMKi  firm  edenut  of  the  piplJteal  space  associated  with 
a  band  of  hyperesthesia  about  the  knee  and  anesthesia  of  the  leg  below 
the  knee  was  mistaken  for  a  tumor  fonnation. 

2.  Motor  MajtifcHatiotui. — -These  arc  usually  associated  with  cither  of 
the  .senst>ry  di.sturbances  alx>ve  described  in  the  part  affected.  Hysterica! 
paralysis  may  affect  an  individual  gnnip  of  mu«icles,  as  the  muscles  of 
the  larvox  and  produce  aphonia;  more  commonly  an  entin'  extremity 
mav  be  affected,  or  that  they  niay  Ik*  a  heniiplegic  type.  The  face,  as 
a  rule,  is  not  involve<l.  \'en'  rarely  a  <|uadriplegia  may  l^te  present. 
The  reflexes  are  always  present,  allhough  it  may  l>e  necessary  to  distract 
the  attention  of  the  child  Iw'for*^  they  can  bt^  clicitcti.  As  a  rule,  the 
reflexes  are  tpiiek.  Although  anesthesia  may  l>e  present,  pain  may  also 
be  coinphiined  of,  and  lenderncfis  to  pressure  may  be  present  over  the 
muscles  or  nerves.  The  presence  of  the  ri'Hexes,  the  history  of  the  onset, 
an*l  the  infincnee  of  suggestion  will  separate  this  paralysis  from  that  due 
to  neuritis  or  organic  disestse  of  the  brain.  Hy;^terical  contracture  or 
hysterical  spasm  may  likewise  afTect  a  group  of  muscles,  an  entire 
extremity,  or  several  extremities.  It  is  also  associated  witli  the  sensory 
disturbances^  and  likewise  yieUls  to  suggestion.  Hysterical  tremors  or 
gross  jerkings  may  affect  a  single  meinln-'r  or  be  widespread  over  the 
entire  Ixwly.  They  are  usually  rhythmical  in  character,  although  they 
may  assume  any  form,  but  do  not,  as  a  rule,  follow  the  type  of  any  of 
the  organic  affections.    A  combination  of  contracture  of  some  museles 


aHSCK'intPil  witli  rt-liixation  of  othf-ra  In  the  uhilotiiinal  nt'i^on  pTWlwcw 
the  fttlse  or  phantom  luniors.     These  (lihapijear  umler  ether. 

The  hystttrk-al  oonvulsion  usually  affects  all  the  voluntarj*  uiust-Ies 
at  one  time  or  other.  While  the  French  elinlclans  have  «Jfs<'ril«'<l  n 
regular  series  4)f  p.syt'hk'  und  motor  event-s  during  the  eourse  of  the 
convulsinn,  the^e  are  more  the  re.siilt  of  supgestioN  than  of  any  innute 
tentleney  to  follow  a  (definite  clinieal  picture.  The  eotiviilsions  may 
follow'  any  f^^^ll;  they  may  Ix"  brought  on  by  e.\eitemeiit  or  emotion  ur 
oc^cur  spontaneously,  but  usually  in  the  presenee  of  persons  from  whom 
sympathy  may  be  cX]>eetetL  A  sutklen  tetanic  ^^ptLsm,  (hiring  which  ihc 
botly  is  highly  archeil,  the  patient  perfectly  eonscious  or  appjtn-ntlv 
uneonHcious,  but  receiving  iinpre-ssions  from  withouit  with  reM[)iraii"»tti. 
normal  nr  jerky  in  character,  may  be  the  only  manifestation.  This^ 
Iiowever,  ia  usually  followe<l  by  -wild  cries,  irivjfular  jerkinjrs  of  the  anu^ 
or  legs,  or  at  timea  clawing  or  .swimming  movements,  .\fter  the  Jifliu-lra 
pHiJses  oiT  the  patient  renioin.s  in  an  exeilefl  state^  hut  <!or,s  nr»t  fall  int<» 
the  sound  sleep  of  general  epilepsy.  Patients  stationetl  in  an  epile-pii  ^ 
ward  of  a  general  hospital,  where  they  may  oliservi*  real  rpilrptie  fit^ 
present  in  their  own  convulsions  a  picture  that  can  l_>e  easily  dLstinguwhc- 
from  true  epilepsy.  There  ts,  as  a  rule,  no  real  loss  of  eon.'iic'ioiiNnt— r  — ■ 
and  the  jerkiiigs  do  not  follow  the  Hexor  and  extensor  1yi>e.  'I'hc  i 
is  never  bitten  nor  is  the  bladder  evai'imted  tkiring  the  liystcricip 
vulsion,  with  a  possible  exception  of  tliase  cases  where  the  rcpeali 
qucj^tioning  of  the  examiner  along  the.se  lines  suggest  to  the  hysteric — 
patient  the  importance  of  such  fiiets  in  diagnosis,  Th*^  pupils  &.m 
noniial  during  the  hysterical  convulsion.  It  must  Ik*  remendicn — 
however,  in  this  connection  that  hysterical  outbreaks  may  follow  n  t 
epileptic  seizure. 

3.  ViACfral   Sjfuipfoms. — Inability  to  swallow^  due  to  nn   hysterica*- 
spasm  of  the  esophagus,  can  Ix*  easily  differentiute<l  from  true  stricture         —  ti' 
the  pivs.sflgc  of  a  full-size  bougie.    Hysterical  hiccough  may  rM-c-nr  nUttn 
be  iissoi/iated  with  aphonia  or  cyanosis.    The  swallowing  of  air  as^r. 
cialed  with  cither  tremendous  distention  of  the  abdomen  or  prolon; 
belching  attacks  <K'easionally  occni^^  and  may  W  a.s.soeintcd  with  I 
terical  eoiividsinns.     Hysterical  congh  with  hcinoptysi.s,  anorexia, 
loss  of  weight  has  In^en  mistaken  for  pulmonary  tnlxTculosis. 

Hysterical   anorexia   and   hysterical  vomiting  may   lead   to  marl 
emaciation.      Hysterical  cliarrhea  is  not  infreiiuent.      Brafiyeanlia 
more  frerpiently  tachycardia  may  }>c  associated  with  intense  prcrorr^ia/ 
pain, 

4.  Mciitttl  Sijinpfnmjt.-^Jn  combination  with  any  of  the  aWtvc  gFT»»m 
of  symptoms  an  emotional  atmtxsphere  surrounds  the  patient  whie^-i  t* 
very  characteristic.     Craving  for  sympathy  is  rarely  a  verl>al  reriiml  o/* 
symptoms  such  as  met  with  in  neurasthenia,  hnt  rathrr  n  <lemnml    fir 
action   such   as  causeless  crying   attacks,  expression   of  intense  p«w. 
anxiety  nr  fear,  or.some  of  the  above  motor  manifestations  n1  nn  oj>[K*nuD* 
moment-     A   iier\'oiis   irritability   associated    with   laughing  or  *T'Wn|f 
spells  may  become  so  marked  a.5  to  lead  to  distinct  mental  alienation.  The 


/stcrical  insanity  la  meroly  an  iicfentuatioii  of  intense  emotion  and 
Kcitement,  and  may  be  either  very  active  or  \ye  aaaociated  with  such 
depres.sion  as  U»  lead  tt)  simulated  or  reaJ  attempts  at  suicide. 

Diagnosis, — The  main  points  of  a  diagin)sis  have  Iwen  coniiiticred 
under  the  indivitlual  symptoms.  Hysteria  should  never  Ix^  diugnosed 
until  organic  disease  lias  Ik^ ii  entirely  exekided  or  the  organic  eleaient 
disijociated  from  the  fimftional  manifestations.  The  previous  history  of 
the  case  and  the  influence  of  suf^j^ation  in  controlling  indiviilnid  syin|j- 
totns  are  the  most  im|x>rtant  factors  in  making  the  iHajpfnosss.  While  the 
hysterical  manifestations  closely  n\senihle  organic  disease  then-  is  always 
something  atypical,  and  the  exaggeration  alone  is  usually  sufficient  to 
call  the  attention  to  the  possibility  of  hysteria,  which  may  Ix*  confirmed 
by  the  sensory  manifestations.  In  childhotMl  more  than  at  any  other 
time  of  life  do  we  meet  with  nionosyniptomatic  hysteria.  In  rare  cases 
it  may  be  even  necessary  to  hypnotize  the  patient  in  order  to  disjM'l  a 
paralysis,  a  tremor,  or  contracture. 

Treatment. — To  [irotcct  children  of  a  nervous  temperament  from  the 
development  of  Iiysteriaan*!  allied  functional  diiw>rtlers,  great  care  should 
be  used  in  the  education  of  the  child.  This  refers  as  much  to  home 
training  as  to  school  edncation.  A  firm  discipline  temptTcd  witti  kind- 
ness is  very  necessar)'  in  both  places.  Regular  methods  of  life,  with 
plenty  of  out-of-tloor  exercise;  a  good,  nutritious  diet,  with  little  meat 
and  no  ten  or  coffee,  should  Ik*  insisted  upon.  Care  shouhl  be  used, 
csjM'cially  in  growing  girls,  to  prevent  overwork  at  school  and.  to  relieve 
the  child  as  far  as  possible  from  the  ^^'orry  of  examinations.  ^Vhen 
hysteria  develops  it  may  be  necessary  to  treat  lM>th  the  indivitlual  attacks 
and  the  dbiease  itself.  In  the  milder  cases  a  chanjije  of  living  alniosphcre 
of  the  patient,  under  the  guidance  of  a  trained  nurse  or  a  companion  at 
some  country  resort  away  from  the  influence  anri  sympathy  of  over^ 
anxious  relatives  and  friends,  h  all  that  is  necessary.  In  all  cases  under- 
lying organic  or  functional  dLsturbances  of  the  viscera  shoiild  l>e  care- 
fully Roiijjht  for  and  eliminated.  Constipation  shouUI  be  relieved  by 
appropriate  remedies,  and  proper  sleep  secured  by  the  use  of  bromides, 
trionab  etc.  In  all  but  the  most  .severe  ciwes  I  ha\'c  found  a  modified 
rest  treatment  either  at  home,  or,  lictter,  at  some  health  resort,  the  most 
iHTieficial  methml  of  treatment.  The  regulations  onee  established  should 
Ije  absohitely  insisted  upon.  A  physician  should  see  the  patient  every 
day  or  every  second  day,  an*!  carefully  inquire  into  the  details  of  the 
treatment.  Directions  as  far  as  possible  should  lye  written  out  in  detail. 
Where  directions  are  simply  given  and  no  further  in(|uiry  made  it  may 
be  safe  to  assume  in  nearly  every  case  that  violations  will  frequently 
oceur. 

Apart  from  the  l>encticial  results  to  the  exhausted  and  unstable 
nervous  system,  the  discipline  aiid  moral  encouragement  by  the  phy.si<;ian 
are  of  value  in  stren^hening  a  weakened  vvill-pijwer.  Twelve  hours 
rest  at  night  shonlil  be  insisted  u|Hfn.  It  is  quite  itnmaterial  whether 
the  patient  sleeps  all  this  time  or  not.  At  least  two  hours*  rest  in  bed 
in  the  middle  of  the  day,  at  a  definite  pre9cril>ed  houFj  is  necessary  to 
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overcome  the  fatigue  developed  duriug  the  tluy  iind  to  givf  Uie  nenrom 
system  a  chance  to  ret'U})cratc.    The  exercise  should  l>e  cun'fully  nTpi- 
lated  and  selected  in  such  a  way  us  to  give  as  muc!i  pleasure  as  prwNiUe 
with  the  least  excitement.    In  the  severe  cases,  and  in  thosi'  in  which  t|*e 
nuisclL's  are  saft  anil  flabby,  well-rcj^ulatcd  niassajfc  .sboxild  pp 
out-of-dour  exerci.^es.     Electricity  is  also  of  value  Uith  4Ls  a  -    '  -% 

tonic  and  to  secure  a  proper  condition  of  the  muj<e)es.    All  of  the  ir|jL*— 
ktions  should  be  sf>  arraii|^d  at  fixe<]  intervals  as  to  keep  the  patier^t 
cK'cii))ied  and  to  keep  the  mind  us  fur  as  jKissible  away  fniTu  llie  |tx-^E=al 
syitiplnrns  and  the  patient    herself.      For  the  individual    symptoindi,  % 

su^^'^stion  that  there  is  u  constant  iinprovcinent  will  usually  l>e  all  ih^^Bgt 
h  necessary.  If  the  patient's  mind  is  not  too  much  concenlnitrd  on  aE=:^ai; 
individual  symptom^  it  is  much  la'ltcr  to  ili.sn-^unJ  tn^atment  in  th  ^^uX 
direction  unlil  the  systeiiiutic  Ireatrneiit  is  Ihorotigldy  developed  juw^bwI 
the  confidence  of  the  patient  s*'cureil.  A  firm,  hopeful,  confident  aditmP^  ^'^ 
with  II  proper  tactful  dispensation  of  sympathy  or  liarshrie.s,'i»iirt'iitvess»^^KUT 
(pialiHcatioHH  for  tiie  physician  to  secure  results  in  the  handlin|;  of  ibc 
eases.  The  n*latives  and  fricmls  of  the  pxtient  sliotihl  either  nwt 
j>ennitted  to  stn*  the  patient  at  all  or  only  at  intervals,  lunl  then  ofl 
M'ward  f(jr  the  tontn»I  of  some  particuhir  nianifestati<>n  of  the  i)i.>tea. 
Overfeeding  nuiy  l>e  necessary  in  cases  of  low  nutrition,  anil  a  vt 
careful  discrimination  in  the  u^  of  massa^,  exercise,  and  dietiog 
flabby,  fat  individuah,  Si-dative  tonics  in  ctmditions  of  excer^^ive  nen'i_ 
irritability,  are  often  indicatCLl.  1  have  found  the  following  preseripli*. 
of  conHidcrable  value: 


a— flo<IU  bwimkl. 

Tr.  iiucli  vom.     . 
Tr.  4:]n4;bonft  comp,   . 

A^  il«t 

It.  etHtg.  ICC.  (sj)  Ll.d. 

Elll.  vaierlikniEiLiiiinoDijL' 
At.  etaitf.  4c.c.  cyj)  1. 1,  d. 


,    0.08  to  1.3  Km. 
.    U.tBtijl.Ocx:. 

od  16.00  u.c 


U.US  to  I  8  fpa. 


(ffU.  Tiasz). 

UfU.  T  to  XT>. 
^gw.  t  h>  xxl. 


Valerian,  asafelidn,  ])arahiclmle,  and  other  hhiisinhis  ilnifjH  ape  r"i 
rjuently  UM'f|,bnt  are  iriairdy  of  value  on  iiceouril  of  ifirir  4li>ai;reea^-»lt 
taste.     In  anemic  conditions  the  inm  preparations  an'  serviwablc. 

In  very  seven'  oiKstiiuitc  cases  the  full  n'st  treatment  as  ontlinril  •>.' 
^V^'i^  ^titchell  jL;i\'es  the  Ix^^t  results.  The  |iHtient  should  never  ** 
Ireateil  at  home,  but  renatved  to  a  liospital  or  s^uue  irLstitution  wit*.—"? 
absdhite  s!'**lnsion  in  a  rpdet  room  <'aii  be  seeure<L  An  intelli^-nt  nu.**^ 
faudliar  with  the  irealnu-nt,  or,  better,  a  nurse  csjM'cially  trainol  U*^  '* 
and  k-ui^'ciiial  to  the  patient,  is  essentiab  Absolute  rest  in  ImhI  willn  -»^u* 
even  peniii.s.'iioh  lo  rt^atl,  write, feed,or  nlherwisf  van'  for  lic-rx-lf  nhoi  ^W 
be  insisted  upon.  Massaj^',  electricity,  and  ovfrfeeilin^  are  utl  ^^"^^ 
essentials  of  the  treatment.  The  same  rules  as  to  rc^^'ularity, system, a^  ^w 
control  as  alw>ve  outlined  in  the  mo*lifi<«d  rest  fn-atmenl  should  ^ 
carried  out.  It  tiiay  lie  neeessan.-  in  s«)nie  eases  to  start  on  the  sim^K"' 
milk  diet  anil  >;radually  add  other  frnid  as  soon  as  the  system  is  educate-'** 
to  take  care  of  it.    Exclusion  of  visitors  and  even  of  news  of  the  outs^Sdf 
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>rlti  is  at  first  iiwrssfirj',  and  kitrr  prTrniUc*l  accdrding  to  the  rules 
iH>ve  liiiti  tinwn  ir>  the  muilifii'd  trefttnu-iiL  Tho  j^rcjitcst  care  must 
«■  us^\  towArd  the  end  «jf  the  (reatrm-rit  in  restoring  die  patit-nt  to 
lormal  menial  amt  physical  surnniiidiiigs.  The  patient  .should  at  first 
»e  pcnnittetl  to  sit  up  for  a  short  tirn(",  and  thLs  timt'  increased  if  no 
intowanl  symptoms  art'  [jroducfd.  Fatigue^  nervousness,  and  iua^jmnia 
ire  indications  that  too  niui'h  is  iR'inj;  atteinptetl.  Tlio  same  is  true 
iheii  ihe  patient  bt^gins  to  walk  and  to  take  out-of-tJoor  exereises. 
k'sjJonsihiUty  of  f^radually  thinking  for  herself  and  of  deciding  as  to 
^tliernL-aponsibilides  of  life  should  lie  gradtially  shifted  fmni  thephysieian 
i>  the  patient  until  a  normal  condition  oVftaiiis.  A  rt^gutar  method  of 
[fc  should  Ix'  insisted  u|>on  for  a  long  linio.  The  edncation  of  a  proper 
jiode  *»f  living  and  of  the  eare  of  the  nervous  system  are  not  the  Icaat  of 
he  l>enefits  to  l>e  exi>eetef|  from  this  treatment. 

pW^hilc  hy-steria  is  prone  to  recur  in  those  who  have  once  thoroughly 
eveloped  the  di.sease,  normal  nervous  health  rests  to  a  great  extent  in 
te  hands  of  the  patient,  antl  if  she  ha.s  profited  by  the  lessons  learned, 
i(i  the  influenee  of  rest,  R'gnlarity,  and  .system  in  keeping  the  nervous 
'.stem  at  its  highest  [xnnt  of  effieieney,  thus  avoiding  any  uniiceessaTy 
rain,  there  is  little  likdiliood  in  the  majority  of  cases  of  a  return  of 
le   affection, 

k  NEUEA3THENIA, 

nubile  Neurasthenia  is  an  uncommon  condition  in  rhiltlhocKJ,  mild 
id,  rart'Iy^  more  severe  forms  are  o<^easi<jnally  met  with,  It  usually 
?vclops  in  ehiUlren  of  a  higli-strung  nervous  temjM^ranient  who  are 
?ii»g  pu.shcd  too  fa-st  at  school,  asstK'iated  with  the  woriy*  of  an  oiieom- 
1^  exuniiiiation  or  possihly  of  some  lioine  affliction.  It  may  follow  an 
ifliicoKa.  Mastnrhation  in  gT«:>wing  children  may  Iw  an  important 
ictor.  Eye  strain  is  frefjuently  pn'seut.  It  has  also  l>een  observed  in 
iFancy  where  a  baby  ha,s  been  kept  agitated  and  distnrUNl. 
Symptomatology- — Mental  and  physical  fatigue  an^  the  predonu'nating 
,'ni]jtoiiis.  The  ehihl  becomes  moody,  intn>sj>cetive,  and  in  a  ehihl 
ppmaching  adult  life  suicidal  tendencies  may  be  manifested.  Obscs- 
ons  with  impulses  to  do  a  wrong  thing  i»r  to  satisfy  a  morbid  desire 
lay  Ix'  associate*!  in  the  severe  forms  witli  loss  iff  memory,  fiiiiure  to 
jtioentrate  the  attention,  and  intense  excitability  or  deprt*ssion.  Pain 
\  the  head  or  back  may  b**  ^'oniplained  of,  but  there  are  no  obje<-tive 
i*iturbances  of  sensation.  A  .subjective  sensation  of  cold  water  running 
ver  the  Ixuly  or  ants  crawling  over  the  skin  may  be  present.  While 
le  n-flexes  are  usually  (piick,  there  are  no  paralyses  of  other  tnotor 
janifestations  other  than  fatigue  and  a  fine  tremor  after  excitement 
£  niental  and  physical  exertion. 

iDiagnosia. — An  incipient  tuberculosis,  an  nnsitspeeCed  cardiac  or 
fiial  ilisease  is  so  frettnetitly  mi^itaken  fnr  neurasthenia  that  we  are 
nly  justified  in  making  this  diagnosis  after  the  most  careful  examlna- 
lon  and  exclusion  of  organic  disease. 

m 
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Treatment.— The  t-ari'  of  llie  fhild*  llic  hy^it-iR*  of  its  lifr,  am)  t}» 
treatnieril  of  (hf  (Hijeasc  ilo  not  liiffer  fn>m  ihat  alx)ve  uullinnt  fic 
hysteria.  An  infant  should  lie  allnwtvl  to  lea<l  a  pt'rfeclJjf  nonuil  life 
withuut  ciiiturLuince  by  relative:^  and  fricuiLi. 


xaOMSEN'S  DISEASE. 


This  may  be  cninsKjerwl  to  be  an  ht^reilitary  dist'jis*'  uffw*tin^  several 
members  uf  the  same  fmiiily  ami  is  oalktl  Myntonia  Coivgciiita.  In 
I'homscn^s  family  the  atkttiun  amid  Ix-  trax-fd  tlirou^jh  i\\o  ^Mit-ratiorH. 
In  some  ta-ses  the  heredity  is  miMsing,  and  isoliit'^l  ttidividual  nn'iiil^ri 
of  H  family  may  br  alTeelwI.  Sporadie eu-*ies  pri'seiUm^'llw  .  :  '  il 
pietUR-  are  iMva-sioiially    met   with.     Transititry  eondilitin  x 

this  djsi'iise  al.si>  ocfur.  It  is  n  rare  eomlitioii,  Imt  I  have  srrn  tiirrr 
c'a.scs  in  Kuropean  clinies,  and  one  case  wliieli  eamc  under  my  own 
observation. 

Pathology. — Tfic  nervous  system  so  far  tis  Uns  In^en  stn^lied  hassbtiwn 
no  [laiholo^ifal  lesions.  Hyp'rtrophy  of  the  primitive  mii.si-]e  iibtts 
with  tiudtipllfatitjn  of  the  tniisi-le  nueU'-i  has  fiern  found. 

Bymptomatology.  — The  iliseiu*e  tifvelops  early  in  ehildluMnl  ami  ii 
manifested  by  a  rijridlty  of  the  muscles  when  a  voluntary  inovfiunil  ■ 
attempted.  If  the  ehild  he  in  a  sittinj^  posture  and  attempts  tn  p'l  up 
and  walk,  the  musele*  of  th*.'  leg  and  hack  Iweorne  rigid,  and  it  i*  onh 
after  ri'fx'ateil  attempts  at  motion  that  snffieient  reljtxalion  if>-rir> 
to  permit  fn^^y  movement.  With  eaeh  suceesaive  movenient  iiiorrfrcf 
dom  la  gained,  until  after  several  steps  a  normal  eomlitron  uNaiiu- 
Tlie  same  eondition  Is  present  In  the  Hrm.s  nml  rarely  in  the  fnn-  awi 
laryn^'al  mnseles.  Exposure  lo  i-old  ami  emotioi^id  i-xcitrmeiil  acmii- 
uate  the  symptoms.  Mental  weakness  has  l>eeii  notieecl.  'ITw  roijsdw 
are  normal  or  overt  lev  tioped^  but  are  usually  Meak  m  I'omparison  to 
the  vohmie  of  mtiscle  tissue.  As  atlull  life  is  wppnuiehiNl  a  pwiKlo- 
liy|)4Ttn»p}iie  eoiiditinn  with  rlefMisits  of  fat  l»etween  the  miix'lr  fiiiW 
ami  marked  motor  weakness  may  develop,  A  tap  on  the  muM"lr.'»  [ifl^ 
duces  a  loeal  spasm,  which  hists  several  mimites  Iwfope  rrlaxjition 
occurs.  The  same  is  Inu'  of  the  reaetion  of  both  muscle  and  nen-T  lo 
electric  currents.  There  is  no  knoM-n  treatment  that  ha.s  miirh  influ- 
ence on  the  course  of  the  disease,    Spnitanenns  ar^■^l  hius  Invcn  iw'^'i- 

Kulenberff  hiLS  jgiven  the  temi  amijenilat  pnramyitttniin  lo  a  mmlifi^ 
ention  of  the  alx^fve  diseaw?.  It  b  uImj  hereditari'  in  eharaeter,  u(  • 
family  nature,  an<l  manifested  by  a  tonic  spasm  lasthi^  fnm}  a  f'** 
minuted  to  several  hours,  brought  on  by  exp»stm*  to  e<>hl.  There  wW 
absence  of  increased  mechanical  excitability  and  also  of  the  niyotoflk 
eleelric  reaction. 


» 
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PARAMYOCLONUS  MULTIPLEX. 

T'his  is  also  an  herpdilan'  affeetion  and  h  one  of  the  rarest  of  the 

motor  disfH-st's,  ttUhotigh  not  so  rare  n-s  ThoiiLsenV  dts^'iise.    Males  are 

more    frtfuitfiiily  alfwtt-il.     Intense  fright,  straining,  or    utlicr    emo- 

linnal   diaturlnuu-e  has   been  blanieij  for  it.    Rapid    rhythmical   con- 

traf-titins,  varyin|i;  from  fifty  to   one  hundred  iind  fifty  to  the  minute, 

atrp^Minjij    intlividual    ninsc'li'.s    or   groups  of  muscles    and,  a.s  a    rule, 

5^yninietrical    ninscles,  are  the  chief  clinical   manifestatioas.    Trcmiir  of 

'^b*?  ntusi'tes  may  be  present  thiring  the   inlcrvaia  between  tlie  gro^s^r 

''«nic  niovemenb.    The  face  niu.'jcles  are  usiialfy  exemjit  and  in  this 

pect  it  is  unlike  chorea  ur  the  t)ther  clonic  spa.snis.     The  muscle  enn- 

^^aetions  are  m>  rapiil  and  of  isuch  short  duration  that  ihe  movements 

'ti  the  oNtremilies  produced  jire,  as  a  rule,  not  marked.     There  is  no 

change   in  the  electric  excitability,     It  is  more  frequent  in  adidt  life, 

although  it  may  wcur  in  children.    If  associatwl  with  epilepsy  it  is  termed 

liywioniis  epilep.sy.     It  \a  differentiated  from  Sydenham's  or  electric 

*"hnrea  by  the  rapidity  of  the  contractions,  the  absence  of  the  irregidar 

inovementii  of  tlie  extremities,  aiul  the  course  of  the  disease.     A  very  few 

<'iisc?^  hiive  btH-n  enlirely  cured.    The  prognosis  in  most  eases  is  serious. 

Treatment.— Alterative  (onit-s,  nerve  sedatives,  increase  of  the  body 

nutrition,  and  reguluted  gj'mnaslic  exercises  sometimes  do  good. 


(JrocrruBNAL  enukesis  in  nervous  disorders  of  childhood. 
<?bildren  otherwise  of  ^mhI  habit  during  the  day  not  infrequently 
ftianifcst  di-sturbaniffi  cvf  micturition  ^luring  the  ni^ht.  This  usually 
Occurs  during  the  soundest  sleep  and  this  in  itself  ma\  be  sufficient  in 
St>iiie  cases  to  accoiuit  for  it.  In  other  cases  it  is  due  to  faulty  trsining 
urwl  an  aversion  on  tlie  part  of  the  child  to  permit  an  interruption  of  its 
sleep.  In  rare  ea.scs.  and  this  is  especially  true  of  thoi^e  in  which  night 
^^terrors  are  associattnl,  it  may  Ih*  a  manifestation  of  an  oncominjtj  or 
^fcevelo]>ed  epilepsy.  In  the  latter  eases  the  ton^ie  may  be  bitten,  or 
^^^♦•adaehe  or  drowsiness  fie  present  during  the  following  day.  While 
niglit  terrr>rs  may  be  merelv  the  manifestation  of  the  fear  engendered 
Upijn  waking  from  a  sound  sleej)  by  a  frightftil  dream  it  should  be  borne 
in  mind  thai  this  cfmrlition  is  most  frequently  present  in  children  uf  a 
Hfr\-c>us  temperament  and  of  neunilic  heredity.  It  occurs  usually 
Ix-lween  the  third  antl  eighth  yenr  of  life  an<l  may  persist  e\'en  to  adult 
life.  The  history  of  nipht  terrors  in  children  occurs  so  frequently  in  the 
histor}^  of  epileptic  chiMren,  and  in  those  who  have  been  cured  of  the 
cxjnvulsive  habit,  that  the  relation  of  enuresis  and  night  terrors  lo 
epilepsy  should  always  Ik"  Itorne  in  miml.  Other  factors  art*  mentioned 
in  the  section  relating  lo  the  Diseases  of  the  Genitourinary  System. 

Treatment. ^Allhuuj^h   at  times  a  very  stubborn  condition  it  will,  in 
children  of  normal  mentality,  yield  to  careful  training.    Salt  and  salty 
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foods  should  be  carefully  eliminated  from  the  diet,  and  liquida  exdnM 
after  the  middle  of  .the  day.  Tbe  time  of  the  occiurenoe  of  the  miefaH 
rition  should  be  carefully  noted  and  the  child  awakened  liom  hdf  m 
hour  to  an  hour  before  this  time  and  the  bladder  evacuated.  Where 
more  than  one  evacuation  of  the  bladder  occurs  during  the  nigfat, 
the  child  should  be  awakened  at  hequent  intervals.  If  dnigi  be 
used  the  tincture  of  belladonna  should  be  given  in  asoendtiiff  doaei 
until  physiological  results  are  obtained.  It  is  useless  in  small  donor 
where  given  alone  without  the  assistance  of  the  above  directioiis.  Win 
night  terrors  are  present  the  bromides  are  indicated.  The  hjpBBaefeg^ 
men  outlined  under  Epilepsy  should  be  carried  out  if  thoe  h  cioi 
suspicion  of  a  beginning  ejmepsy.  Corporal  punishment  fnqaaik 
produces  results  opposite  to  that  desired.  The  treatment  of  incoolh 
nence  of  urine  due  to  myelitis,  Pott's  disease,  spinal  tumor,  enoeplis* 
litis,  etc.,  is  given  under  these  diseases.  In  retarded  mental  demop* 
ment,  idiocy,  etc.,  treatment  is  practically  useless. 


CHAPTER  XXXVI. 

ORGANIC  NERVOUS  DISEASES— DISEASES  OF  THE  NERVES  AND 
SPINAL  CORD— ABIOTROPIIIC   DISEASES. 

ORGANIC  NERVOUS  DISEASES. 
DISEASES  OF  THE  PERIPHERAL  NERVES. 

Inflammation  of  the  nerves.  Neuritis,  may  l>e  localisced  to  a  single 
nerve,  it  may  affect  seveml  nerves,  or  it  may  involve  almost  if  not  all  of 
the  peripheral  nervous  system.  To  the  two  latter  forms  is  given  the 
term  miUtiple  neuritis. 

Etiology. — While  idiopathic  forms  of  neuritis  have  lieen  described 
and  exposure  to  cold  and  wet  given  as  a  cause,  it  may  l>e  said,  as  a  general 
rule,  that  if  traumatism  or  pressure  on  the  nerves  he  exdudetl  it  may  be 
as3ume<l  that  the  neuritis  is  caused  by  an  underlying  intoxication  or 
the  presence  of  some  micro-organism  in  the  nerve. 

Pathology. — From  a  pathological  standpoint  two  distinct  forms  of 
neuritLsmay  berecognize<i — a  parenchymatous  and  an  interstitial.  Paren- 
chymatous neuritis  is  a  toxic  degeneration  affecting  the  axis  cylinder 
and  its  myelin  protecting  sheath,  and  with  no  changes  or  very  minor 
changes  in  the  connective  tissue.  This  condition,  the  best  type  of  which 
is  seen  in  lead  palsy,  lacks  the  characteristic  manifestations  of  an  inflam- 
matory process  and  is  more  strictly  a  degeneration  than  an  inflamma- 
tion. There  is  no  elevation  of  terajx-rature,  no  redness  of  the  nerve, 
and  the  bloodvessels  of  the  interstitial  tissue  are  neither  surrounded 
by  or  infiltrated  by  hemorrhages  or  small  cells.  In  a  well-developed 
case  the  myelin  becomes  swollen  and  degenerates  into  small  globules 
of  fat,  the  axis  cylinder  becomes  granular,  and  is  finally  broken  down. 
In  progressive  cases  these  materials  are  absorbed  and  nothing  may 
remain  but  a  connective-tissue  band;  in  other  eases  the  process  may 
stop  at  any  one  of  the  above  stages,  followed  by,  first,  regeneration  of 
the  axis  cylinder,  and  later  of  the  myelin  sheath  from  the  nuclei  of  the 
connective-tissue  sheath  of  Schwann.  This  condition  of  the  nerve  is 
the  same  as  that  seen  after  cutting  off  the  blood  supply,  after  prolonged 
pressure,  or  destruction  of  the  cells  of  the  anterior  horn  of  the  spinal 
cord.  We  most  frequently  meet  with  this  fonn  of  degeneration  in  the 
chronic  intoxication  of  lead,  and  in  certain  infectious  processes  such  as 
tuberculosis,  diphtheria,  etc. 

In  true  inflammation  of  the  nerves,  inter.^titial  neuritis,  the  nerve  is 
swollen,  congested,  of  a  thicker  and  redder  color,  as  a  rule,  although 
in  advanced  stages  it  may  be  yellow  from  the  presence  of   pus  and 
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serum.  On  microscopic  examinution*  besides  the  chatijyrs  above  noted 
in  papcnchyrnatoiis  degeneration^  t}iere  L*  a  marked  O(»nge«tion  tit 
the  bloodvciiselSj  capillar)'  ordilTti.sed  hemorrhage,  ami  an  >>iitwuKkring 
of  leukocyte,*;,  all  of  which  exert  a  toxic  and  pressure  inHuenK  on 
the  nerve  fibres.  Above  and  below  the  point  of  active  inlUmmation 
clegeneration  ijf  the  nerve  fibres  in  a  distal  direction  from  it*  nutnlin' 
cell  cijuneetion  may  be  seen.  Here  a^^uin  the  pmcess  may  jft»  on  tu 
complete  defeneration,  or  it  may  stop  with  complete  or  partiul  rep-iir> 
ation  at  any  stage  of  the  process.  The  prm-ess  of  regeiieratii)ni%ai 
a  rule,  very  slow*  varying  from  six  weeks  in  the  milder  types  to  ns  niMXtj 
months  in  the  more  severe  forms.  Injuries  to  ner%'<^  may  <4ct  up  in 
infiaianiatory  process,  or  an  injury  to  tlie  nerve  fibres  may  pnxlu« 
a  secondar)*  ilcg<*nerution  vvithnut  evidence  of  inHamniator)'  dt'(!^■rr^ 
alton,  ffiving  a  picture  similar  to  that  of  paretic]iynmton.H  <lcgi*nrrati[»n. 
This  process  may  be  slight  or  advance  to  complete  de^<nerulion.  IV 
latter  occurs  where  aear  tissue  develops  in  such  a  way  as  to  eotDplrtrlr 
interfere  with  the  tran.siniyaion  of  impulses  or  the  rep'nerution  uf  tlw 
avis  cylinder.  Hie  same  is  true  of  the  effei'ts  of  tumors  of  nrnr*  <* 
the  results  of  th*-  inclusion  of  a  nerve  in  the  callus  from  a  friM-tiin\ 

Sytnptoznatolo^.  1,  Paretic htfmaiotut  Xetiritiji, — 'I'he  type  of  lla* 
form  of  neuritis  is  that  seen  in  <liphtheria.  There  it  no  fever,  pain,  or 
tenderness  alcnig  the  course  of  the  nerve.  The  only  symptom  prweii^ 
is  a  paralysis  in  the  distribution  of  the  nerve  iiffeclnl,  w^hich  is  usiiallv 
complete  and  may  Ix'  asstx'iated  with  loss  of  si'nsaliixi  in  the  skin  art* 
supplied.  Trophic  influence  may  also  l>e  affected,  and  wasting  wnj 
oeeur.  In  the  milder  forms  the  sensation  is  not  ill-iturbed.  In  diphthrria 
the  nenes  to  the  palate,  the  extraocular  nnjwlrs,  and  those  of  iIk* 
lower  extremity  are  usually  affected.  Pn)gjinsis,  except  in  iho.'^^rrws 
where  the  vagus  is  affecteti,  is  g<M)d,  rc*x>vcry  usunlly  taking  fjbuv  in 
from  six  weeks  to  six  month.s-  In  lead  poisoning  the  museuios|»iral 
nerve  is  usually  afTeeteti  on  Iwth  sides,  with  a  resulting  bilrttersl  vnvi- 
drop. 

2.  Inferstilial  Nntriffjt. — The  toxins  of  the  infectious  fevers  /influrnMi 
typhoid,  malaria,  bulwnic  plague,  pyemia,  syphilis,  lcpn>sy.  U'riben). 
alcohol,  arsenic,  mercury,  zinc,  ether,  bisulphite  of  cartion,  and  caclWrtir 
states,  such  as  cancer,  are  the  most  eomnion  causes.  'Jlie  syiuptoou 
are  those  of  jiny  a<:'Ute  inHamniation.  If  the  neuriti*  Ik*  sufli<4ftit)/ 
extensive  there  inay  l>e  .slight  fever.  Whm  a  .singU-  nerve  i.n  affrctw 
the  symptoms  arc  of  course  IfKiilisa-il  Ut  the  distribution  of  thi^  wf^'- 
Pain  is  the  predominating  symptom.  This  may  Ijt  of  a  dull  orof»" 
intense  stabbing  character  Tenderness  is  marke<l  along  tl»e  onijr* 
of  the  nerve  and  not  infrequently  in  the  palsied  musiles.  In  superiiii*! 
ner\'es  the  nerve  may  Ix*  distinctly  swdlleti  in  palpation.  'Die  fumii"" 
of  the  nerve  (motion,  sensation,  nutritiun)  is  parlially  or  ci»mpl''i'''y 
destroyed.  In  the  early  stages  tingling  am]  furmicntion  may  he  avs^jH- 
atei!  with  slight  hyperesthesia;  this  rapidly  gives  wuy  b»  loss  of  scn«tii*n 
and  motor  paralysis.  The  reflexes  in  the  ilislntiulion  of  iftc  i"*^'^ 
affected  are  lost.     I  have  never  swn  a  cofiv  where  I  fell  justified  in 
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making  the  diagnosis  *tt  iieiiriti.s  with  tlie  rcfiexes  normal  or  increased  in 
the  distribution  of  the  atfected  nerve,  Trnphie  disturbances — wjtsting 
of  ihe  muscles,  glossiness  of  the  skin,  loeal  edema,  defeelivc  or  per- 
verted nutrition  of  the  nails — *!cvelop  in  stmie  eitses  early,  in  other  eases 
iatc  or  not  at  alL  The  trop!iie  disturbaneo  is  early  inanifestetl  by  the 
J^actiun  of  the  nnisfles  in  the  eleetric  current.  There  is  complete 
failure  of  reaction  to  the  rapidly  interrupted  eun-cnt,  and  ilie  reaction 
to  the  galvanic  current  is  slow  and  vermicular  in.stea(-l  of  a  nontial  c|iiiek 
contraction.  This  slow  eontraetion  Ls  a  more  ptisilive  and  ditignostip 
si^rn  than  the  change  in  the  formula.  Instead  of  the  stronger  eontrae- 
t>on  being  obtainefj  when  the  cathode  La  applie^l  to  the  affected  muscle 
^ttU  closed,  the  stronger  contraction  is  ot»taine4l  wlien  the  anode  is 
^ppliinJ.  VVlien  nmltiple  nerves  are  affected  the  term  multiple  neuritis 
*^  employed.  While  alcohol  i.s  the  most  common  form  of  multiple  neuritis 
'^^ot  with  in  the  adult  that  ihie  to  the  infections  fevers,  or  the  metallic 
l**>isoiis  is  most  common  in  chlldhotMi,  In  influenza  all  four  extrcniilies 
**^uy  be  involveil  and  the  symptoms  be  as.sociated  with  considerable 
fV>ver.  A  fatal  termination  in  such  c&ses  may  ensue  from  involvement 
*^f  the  cardiac  nerves. 

l^iagnosiii.— The  absence  of  the  reflexes,  the  associated  motor  ami 
^5^i>iiori'  paralysis^  the  change  in  the  electric  reaction,  and  the  distribu- 
■■■o*^  of  the  sjTiiptoms  corresponding  to  the  anatomical  distribution  of 
***«?  nerves  will  usually  make  the  diagnosis.  In  exeeptiomilly  rare  eases 
*^-*^^  inflammation  may  extend  to  the  spinal  cord,  with  the  proilluction  of 
'^"*^'*|itis.  Disease  of  the  spinal  cord  may  l>e  excluded  by  the  absence 
*^^  the  involvement  of  the  blo^ider  and  rectum,  and  of  markcfl  sensory 
^^**^nges  on  the  trunk.  In  multiple  neuritis  the  tenderness  over  the 
^^*n'es  with  the  pix'servation  of  the  bladder  and  rectal  function  will 
^^*^erentiate  this  disease  frctm  myelitis. 

^PrognosiSr — The  prt>gnosis  in  any  given  case  of  neuritis  must  dejK^nd 

'^^^   a  careful  study  of  the  Itx'al  nmnifes  tat  ions  for  st>uie  time.     Where 

■^^  loss  of  nen-e  fimetinn  is  complete  and  tlie  reactions  of  rlegeneration 

^l^^yplop  ejirly,  and  where  there  is  a  marked  tenrlency  of  a  jmjgrcssive 

*>"pe  for  the  muscles   affected  to  fail  to  react  to  increased  ([Uantities 

*"-*f  the  galvanic  current,  and  where  other  trophic  nuinifestalions  <lcvelop 

^**rlv,  the  prognosis  is  grave  for  return  of  funHion.     If  it  return  at  all 

|*t  will  only  Ik*  after  many  months  of  careful  smrj  painstaking  treatment, 
'Vhi're  the  electric  renetions  are  only  slightly  distiirljci!  or  rievelttp 
Soine  time  (weeks)  after  the  onset  the  prognosis  is  favorable.  In  those 
^asTS  where  no  change  of  the  electric  reactions  are  notefl  retum  of 
^\in<'tion  may  be  expected  in  several  weeks. 
Xreatmeat. — ^Rest  of  the  Ixxly  ami  ahsohite  rest  of  the  part  nffeefed 
^re  absolutely  necessary.  Any  underlying  inti>X)eation  or  ])atholngical 
lesion  causing  pressure  should  be  removed  as  early  as  ]K>ssible.  The 
^neral  Iwdy  functions,  anrl  especially  the  gastroenteric  tract,  should  be 

tVjrought  into  a  normal  eoiwlition  as  soon  as  possible  in  order  to  prevent 
«ny  atliled  intoxication.  To  relieve  the  intense  pain  pheuacetin  in  doses 
of  0.06  to  0.3  gm.  (1  to  5  gr*)  or  combined  with  salicylates  is  valuable.     It 
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ridjr  miiihilnnB  for  fMralyw  dot-  tn  hruin  k>siarv^.    '[>»<  |w»}v^i  iJt 
OERbnl  naliarn  is  spaatic  in  type.  Themu'^  thL-f  tvfr  nf  panUjxk  u 
iaecid,  with  last  rcBtaaes  and  reactioti.<  or  rrgt-nrniiion. 

The  pngmont  depends  upon  ^  taiue  rules  as  j^\'eii  above  in  r»ei  ^ 
of  mnintis.  "^ 

Treatment. — ^Treatment  is  by  massage  and  electricity,  carried  oat  as 
soon  as  Is  prarticable.  If  after  a  year  the  paralysis  is  persistent  resec- 
tion of  the  nerves  may  be  required  (p.  890). 

A  peripheral  paralysis  may  be  prenatal  in  type,  and  possibly  due 
to  a  malposition  of  the  fetus  in  utero.  The  paralysis  in  a  case  of  Dr. 
Burk's  was  present  at  birth  and  associated  with  clubhands  and  clubfeet 
'ITie  reflexes  were  present  in  the  forearms,  but  were  absent  in  the  upper 
arms.  This  was  probably  a  case  of  plexus  palsy,  due  to  a  malposition 
of  the  fetus  in  which  pressure  was  exertjed  on  the  brachial  plexus  on  both 
sides. 

Facial  paralysis  has  been  produced  by  the  pressure  of  the  forceps  oo 
the  facial  nerve  (vide  infra). 

Facial  Palsy  (Bell's  Palsy). — Paralysis  due  to  lesions  of  the  seventh 
nerve  rniiy  develop  at  any  time  of  childhood  and  are  due  to  the  saine 
causes  aa  in  a<lult  life.  The  most  frequent  of  these  is  exposure  and  » 
commonly  termed  rheumatic  palsy.  This  form  of  the  disease  is  prol>- 
ably  due  to  some  infection.  Two  of  the  eighteen  cases  which  c«ii* 
under  my  observation  during  the  past  year  were  children.  ItusuiBy 
follows  exposure  to  a  draught,  although  no  such  history  may  be  presen** 
ami  outside  of  a  pharyngitis  or  tonsillitis  no  evidence  of  rheumatisniB 
usually  present.     The  next  most  frequent  cause  is  disease  of  the  middle 
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par    ThU  may  be  simply  an   iiivdlvcineiil  of  the  nerve  by  a  purulent 

process,  or,  more  fret|UorUly,  it  ft»lloWH  operation  on  the  middle  ear  with 

rraumatbm  to  the  nerve.     The  thini  atnl  least  frt*<|ueal  cause   is  the 

mvolveraent  of  the  seventh  nerve  within  l!ie  skull  hy  meningiti-s,  fracture 

at  thtf  biise,  inflamniatioi^s,  tiiiuors  or  absces^s;  of  the  pons  between  the 

nijelei|.s  of  the  nerve  ami  its  exit. 

I         Sympt<sfliatology. — Inasmueh  as  the  seventh  nerve  is  purely  a  motor 

ruerve  to  the  muscles  of  tlie  face,  the  symptoms  are  merely  a  more  or  less 

c*oiTipietP  paralysis  of  motion,  with  seeomhtry  wauiting  on  one  side  of  the 

facML'-     The  child  is  unable  to  close  the  eye.  every  attempt  Iwtng  asso- 

ei*»t^  with  an  upwartl  movement  of  the  eyeball  (Bell's  symptom). 

'l-^K^  fnrehead  is  flat  on  the  affected  side,  and  there  is  an  ahs<'nee  nf 

swtnkling  when  the  brows  are  elevated.    The  moulh  droftps  and  there 

Fig-  156 
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^  un  absence  or  flattening  of  the  nas*>labial  fold.  There  may  Ive  a  spot 
^«  tenderness  at  the  exit  of  the  nerve  from  the  skull.  In  rare  cases  pain 
J^ay  l)e  enmplained  of,  hut  this  will  usually  be  found  to  1>e  due  to  an 
**>volvement  of  the  fifth  nerve,  and  sensitive  area.s  will  Ik'  present  at  the 
^3<lt  points  nf  this  ner\'e-  In  severe  eases  degeneration  of  the  nvn.^'les 
^Sll  oc^ur,  ami  where  recovery  of  function  iloes  not  lake  place  a  secondary 
^^nlraction  of  the  affected  muscles  may  pull  the  face  toward  the  afTected 
^Jde  in  such  a  way  as  to  ^ve  the  app*^nrancc  as  if  the  opposite  side  were 
l^uralyzed.  In  mild  eases  the  symptoms  will  l>c  more  plainly  broUj^ht 
■^ut  by  foreihle  closure  of  the  eyes  or  hy  gt-tting  the  child  to  laugh,  pout, 
<^r  show  the  teeth,     (isee  Fij;.  iTCi.) 

Dia^osig.^ — Fr4»m  lesion**  in  the  hrain  aliove  the  nucleus  Bell's  palsy 
^an  easily  be  diffcrenliated  by  Jhr  absence  of  any  symptoms  other  »han 
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those  referable  to  the  face.     In  lofobrul  lesions  a  purulysis  of  an  u 

h'g,  sciisnry  ili-sliirhance.-i,  ;iiul  uHrt  rniiiiul  tjerve  Ir.sitins  will  U'  (iiwat 

Prognosia. —  In  fuses  st'condary  to  n[MTali\('  atliifks  tin  tlir  rar  or  ihf 
nia.>4toi(l  the  pamlysis  is  usually  c-oniplctc  and  |)ennHnent.  'I'Jie  niaj»riiv 
of  ciisea  of  the  rheiimatie  class  ^'ct  well  afh-r  a  Imi^T  i>r  aliortcr  period. 
Prof^iosis  eiiii  Iw  fairly  aoruPali.'ly  nuule  by  a  Miwly  of  llit*  rintrii* 
rPiU'tions.  If  thtr  nui.st-les  react  with  a  far&ilie  current  at  (hrrtn|..f» 
week,  anil  if  the  reaction  to  the  galvanic  current  is  cjuick  without  rlian^jr 
of  the  fonnula,  C4>mplptr  recovery  within  six  wi^ks  may  l»e  expednl.  If, 
on  (he  other  haml,  farailic  irritability  U'  lo-^t  ami  tlic  niu'tioti  tudir 
galvanic  current  Ik^  slow,  but  where  the  eathi-Miubelusinf;  conlriu-ticin  i^ 
still  greater  or  at  least  ef|Lial  to  the  anoilal-closiiiji^  coiitraiiioti.  rreiivrn 
neetl  not  be  expwteil  in  less  than  six  weeks  and  will  prolmhlv  takf 
Ix'tween  three  and  six  montha.  In  those  cases  where  the  conlrwtjun  i» 
very  alow  and  where  the  anodal-closing  conlraciion  is  jjreatrr  than  tV 
eat  hud  a  1-e  losing  a  few  day.-i  after  the  on-s^t,  and  where  larp-r  i^tjautitirs 
of  the  fjalvanic  current  are  necessary  to  prntliirc  a  contrariinn  fnjiiMluT 
*o  day,  an  unfavorable  prognoaLs  .shoulil  be  given*  and  if  function  n-turni 
at  all  it  will  be  only  after  one  or  two  years  of  cai-cful  and  jMiitwlakiii;' 
treatment. 

h\  some  cases  the  superior  distribution  regains  it»  function  lirst,  Hiit 
in  the  lar|^r  nurnl>er  function  returns  first  in  the  lower  distribution  awl 
later,  if  at  all,  in  the  sui>erior  distribution. 

Treatment. — The  milder  cases  recover  rapidly  without  anv  spi'ial 
treatment.  In  the  scvcrt  cases  a  blister  or  other  fonn  of  cnnnti'nTritfl- 
tion  midway  iH^twccn  the  angle  uf  the  jaw  imd  l!ie  injistitid  ftnxf^i 
should  Ix'  applieiL  Electricity  -sfionld  not  Ik*  ln-pin  fi»r  at  Inist  n  wn-k 
afler  the  onset.  A  mild  galvanic  current  sufficient  to  secun*  a  inilil  ">»• 
traction  of  the  affected  muscles  should  l)c  used,  The  smallest  pw^iiik 
current  to  secure  cfmtnictions  should  Iw*  employed,  and  should  iwvif 
he  so  str<mg  a*i  to  produce  pain  or  vertigo.  It  is  alwiivs  a  safe  r\\V'\^ 
using  electricity  about  the  hcail  tn  apply  the  current  iifter  iin  inctrw 
to  one's  own  mastoi<ls^  and  note  the  effect  Ix-fore  applying  il  tn  the  putifut- 

Medicinal  agents  produce  little  result.  If  there  be  an  aAsorislnl 
involvement  of  the  fifth  nerve,  or  even  wnthout  tliis  if  then-  lie  rftliw* 
ijf  the  throat,  salicylate*  of  .stxla  may  be  used.  Altrralivr  tonics  sucli  ■ 
the  tincturi'  of  nux  vomica.  Fowlers  soUuioii*  or  the  iron  pn-pantviiv 
may  l)c  given. 

In  eases  where  the  degeneration  hjis  iM^n  nrognvwivr  and  v\vnf 
there  is  no  evidence'  of  n\stitntiiin  nf  function  cither  In  vnliiiuTml  i-fTi>rt 
or  to  the  electric  stiiiuilns,  nerve  triin.sjtliinfatinn  has  Iwcn  tri**<l  «il^ 
fair  results.  (Taylor,  Clark.)  The  fiwial  is  cut  and  its  dixtaJ  fJ*l 
is  inserted  by  lateral  anastomosis  into  the  sheath  of  the  hypers*! 
nerve.  Fraxier  stales  tliat,  as  a  rule,  the  so*mer  tl»e  operation  » 
ilone  the  f>etter  the  results  to  K*  cx|x"cltHb  Wliei*  we  iH-lievr  lir 
nerve  to  Iw  destroyed,  as  after  4>|MTatit>ns  on  the  middle  ear, '^'■■• 
ojierution  should  In*  performeil  without  tielay.  If  in  dntdkiful  r*5rs 
lit    the    expiration   of    six    mouths   there   is   not  thi*   sligbtirsl   fi^  "f 
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recovery,  operate  at  once.  As  to  operation  in  cases  of  long  standing 
(i.  e.t  two  up  to  twenty  years)  each  case  must  l>e  judged  from  the  stand- 
point of  the  electric  excitability  of  the  facial  muscles.  If  the  facial 
muscles  are  completely  atrophied  and  will  no  longer  respond  to  gal- 
vanic stimulation,  the  prospects  of  restoration  of  function  are  extremely 
doubtful.  For  a  full  discussion  of  this  subject  with  a  discussion  of  the 
technique  of  the  operation,  etc.,  see  Frazier,  Penn^lvania  Medical  Jour- 
nal, June,  1904,  vol.  vii.,  No.  9.* 

Boot  Palsies. — Forcible  stretching  of  the  extremities,  especially  of 
the  arms  in  gymnastic  feats,  may  give  rise  to  a  degenerative  condition 
which  has  been  ascribed  to  lesions  of  the  nerve  roots.  The  symptoms 
do  not  differ  from  that  of  the  oKstetrical  palsies  or  other  forms  of  plexus 
neuritis  except  in  the  persistence  of  the  symptoms.  When  the  eighth 
lervical  and  first  dorsal  roots  are  affected  there  may  l>e  dilatation  of 
the  pupil,  with  unilateral  sweating  of  the  face  on  the  affected  side 
[Klumpke's  paralysis).  The  treatment  is  the  same  as  that  given  al>ove 
inder  Neuritis.  The  prognosis  is  unfavorable,  when  the  roots  are  in- 
rolvetl.     Operative  procedures  on  the  nerve  trunks  give  better  results. 


DISEASES  or  THE  SPINAL  CORD. 

A0T7TE  ANTERIOR  POLIOUTELITIS.     SPINAL  PARALYSIS  OF 

CHILDHOOD. 

The  peculiar  blood  supply  of  the  spinal  cord  whereby  the  gray  matter 
)f  the  anterior  horns  receives  its  nutrition  almost  <Iirect  from  the  anterior 
ipinal  artery,  exposes  this  portion  of  the  spinal  cord  to  a  more  direct 
ittack  from  infectious  or  toxic  material  in  the  cireulating  blood  than 
>ccurs  in  the  other  columns  of  the  cord.  It  was  at  one  time  thought 
hat  an  inflammatory  process  cireumscribed  and  localized,  to  a  limited 
irea  was  always  Icx-alized  to  the  anterior  horns,  but  recent  observations 
lave  shown  a  similar  process  affecting  the  posterior  spinal  ganglia  in 
lerpes  zoster. 

Etiology. — Several  epidemics  have  l)een  described.  The  disease  is 
>robably  of  an  infectious  nature,  and  although  isolated  organisms  have 
leen  found  in  the  cerebrospinal  fluid  no  distinct  causative  agent  has 
)een  isolated.  While  as  a  rule  children  in  robust  health  are  affected,  it  is 
lot  infrequent  in  a  large  numlwr  of  cases  to  get  occasionally  a  direct 
mtecedent  history  of  scarlet  fever,  measles,  or  gastro<Miterie  disturb- 
mces.  Mothers  usually  blame  some  slight  injury,  but  traumatism  as  a 
actor  need  not  be  considered. 

Pathology. — The  lumbar  region  of  the  cord  is  most  frequently  affected, 
ind  next  to  this  the  ci^rvical  region.  The  pathological  process  varies 
rom  a  simple  acute  congestion  to  an  active  acute  inflammation.    In  the 

1  Bee  slao  Clark,  Taylor  and  Prout,  American  Joamal  of  the  Medical  Sciences.  October,  1905,  for  a 
bU  teport  on  this  cUub  of  cases. 
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later  sta^s  then-  is  a  liilatation  of  die  artrrios,  with  small  cftpilUir 
lK'niorihap4'S  hihI  a  lK*a|nti^  iipnf  sinull,  nmint  crKs  jiImjijI  ihr  vn/ck 
Iiniiu'diiitrly  siirrinindiii^  tlic  trtilral  fiK'iil  urea,  vvlirn*  ill*'  rif ht  rrlU 
arc  i)ii<lrT;;(iin^('()?n|>h't<:  iii'^*nprulinii,  ilicrt'  U  a  pfriftx-iil  ».>nr  of  oift- 
g(*stif>n  ill  which  the  nerve  wWa,  althmiffh  Hfff^-tecl,  are  not  Iwynml  ibr 

sta^    of  ri'p'JK^ratitin,  and   In   whi<*h  fttftr 
Ftn.  177  the  axis  cviirnlcni  are  jiwollcti.    ThU  mw 

mav  extemi  to  the  white  suhstancf  of  tfr 
cord  in  the  iinmetliate  neiuhlK^rluK"!  nf 
the  anterior  lionis.  In  eases  that  Iwvf  n- 
\s\vi\  for  a  lonj;  time.cirrum.sciil)*'*!  »lrn(iliv 
'KTiirs,  with  deen-ai*!.'  in  size  of  ih*' aiilmii! 
[lorus  ariil  a  piirlial  or  <'oiiij>l*'lr  ahsi'itn  of 
ilic  fiinrtionntinii;  j^an^lion  ei'lls.  'Vhv  put^x)- 
Icipnil  fmH-exs  n»ay  Ih'  found  oh  hii^h  M^tbr 
ini-dii]9a  in  ntiv  rases,  and  an  iiiuiIo^mk 
liji'iilized,  eircninscrilK-d  inilannnalorf  jmh 
tess  jiuiy  Ik*  ft'iiial  "»  the  eerehniia  ifit* 
trphalilis). 

Symptomatology.  —  A  perfectly  healtJi; 
rhihl  or  une  ronvaleM'in^  fnini  srnrlH  fcm 
{>r  other  acute  infrciinn  may  awaken  intlr 
irioniiti^'  wiUi  ti  parrdysis  of  h  (frrmp  <if 
lIlli^i^le."^  or  an  entin*  exireniily.  Man  f^i- 
fptenlly  the  iliseiwe  may  eofue  an  witli 
fi-vrr,  ninjjinjirfroin  1112°  to  104**  R.ftrvU'''"- 
eiiited  with  Vfunilinj;  and  anon'xia.  In  ntn- 
ciL-^rs  delirium  ami  rorividsJiiiis  nmrli  t!H''»'*' 
sel.  The  fever  lasts  at  ihe  inixst  u  few  ilii?» 
rtnd  nmy  l»e  so  sUjjht  as  to  l)e  overiool^nl' 
I'jKm  ejcaniiniilion  of  the*  afTf'ctol  |wrt  thr 
piirajysis  is  ftnniil  Id  \tr  Harriil.  witfi  a  "'^ 
pk-te  ahscnri'  of  n'Hi*xi*,s  in  \Uk'  di>*rilnitit"i 
of  the  pHl.'iie<i  niiisfles.  This  rule  lia»  "*" 
r-x((*pii(»n.  The  mnnnonest  1(»eatiiiii  fti  ^^ 
pandysis  is  in  the  pfTom-i  pnaip.  In  tIjt 
l*<K'al  zone  of  the  itiflamriiat4trv  pnai^N*  tV 
loss  i»f  firin'tinri  will  riMTiHin  (txnplelc  aJul 
pernjanent.  In  the  perifocal  iione  wli''^ 
the  nerve  eells  have  l>e*'n  ullenni,  Kul  vltrtf 
rt'siitiilion  of  function  is  possible,  tli*mii*- 
cles  will,  after  a  few  d«ys,  \w^m  tu  rejrain  funeiion,  until  »l  ^ 
wlirre  a  w]»ile  lindi  wjls  at  lirsl  aJfeeh'd  thf  paralysis  may  pf** 
in  only  a  sirij,'|r  itiiLsrlr.  a  jjronp  of  niusele.'i.  or  the  Hexore  ilowf* 
The  paralysis  is  hIwavs  of  an  fttmphic,  *U'gi*ner»linK  type  <Rp- 
177),  and  after  n  f*'w  days  Ihfre  will  tw  pri'sciit  a  slowinj;  of  wn* 
trartuui  to  tlie  pdvimie  eiirnMit»  with  thr  :uuMhd-eU>Mn^  eontrartirMi 
gnalrr  than  iUv  cathtMhtl;  in  unfavonihle  eases  the  fuiinn-  lo  rratl  U» 


IVdioniyeliMmincctlije  me  Ji&fi  iirm 
nud  Tight  Ir^. 
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leased  tuianlitics  of  the  pilvunk' current  prof^n-sses,  imlil  iiftcr  a  few 
atlis  tli(TO  is  a1>st:)iutcly  no  rt'at'tiMn.  Where  llu'  involvvmnit  is  f  x- 
fSvt'  tiu-  liinl>  fails  to  gniw  and  rL'iiiains  much  shortrr  than  ihut  (if 
1  op|X>.site  side  (Fig.  178j;  tht-  circuiation  is  defective,  the  [luib 
caring  eynnqsed  and  feeling  rohlcr  tlian  the  normal  one.  Where 
(Osing  miiycics  to  those  pariilvzetl  retain  tlieir  function  viiriotis  dcft>r- 
le.s    may  result,   (!ue  to  the   unopiMtsed  contraction   of  the   normal 

bisation  is  not  disturlx-d,  us  a  rule,  although  in  some  ca."ies  the 
cted  miisetes  nuiy  l>e  tender  to  pressurc*  The  sphincters  remain  intact, 
ire  ia  no  disturbance  of  mentaUty. 


AC'iite  aiiturlur  pcillumyoliUs. 

liftgnosifi.^ — In  the  acute  staift^  tins  di,st'ii,sc  niu.st  be  tlitTerentiated 
n  siin]ile  t'oii^'stivc  condiliuns  of  (he  cord,  neuritis,  rachitic  [jst^udo- 
|ly:<i.^,  and  cerebral  palHies.  There  is  a  class  of  rfin'  case.4,  two  of 
ch  have  eome  under  my  notice,  where,  after  an  appurc-nlly  caus<'Ivss 
rile  attack,  lioth  lower  limbs  liave  smhlenly  Iteeonif*  paralyzed  with 
I  of  reflexes^  and  with  n<j  disturbance  of  sensation.  In  both  eascM  the 
fnosb  of  acute  anterior  j>o!iomye|ttis,  with  an  uufnvorable  prognosis 
Account  of  the  extent  of  the  paralysia,  was  given.    In  ix>th  cases  after 
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a  iviM'k  till'  paralysis  cnliroly  cleared  up.  I  know  of  no  way  of  makinif 
thr  ililTriTiUiiil  iliagiif)sirt  in  (h^M-  ni.sr^i  in  tin-  first  few  <lay.s,  but  if  in 
pwrjilysis  4*f  lliis  extf^nt  ihr  rt^at'lioiis  of  ilcj^-mTHtioii  jin-  not  lypc 
(ievfU>|K^d  Ix'fore  the  end  of  ihf  wci-k  u  fuvoml>lt>  |jrof;iio.sU  shniikll 
given. 

Th**  pseiidoparatysiH  of  rickets  shows  tho  followin^r  rliniml  piriurr: 
it  affects  botli  t*xtremitie,s  ami  is  at  times  a-'^Hiatt'd  willi  lus-^of  n-flt-v*, 
rostal  lx*a*liri^'  ant]  enlar)^M|  tjjipliyscs,  woft  iniist'k'.s.  sWfutitii*  «l»ou( 
tho  lirad,  and  a  hi.story  of  dcftrlivf  fti'din^.  Tlit'  n-inUTiu-ns  of  Sf-orhtuir 
infants  with  psonrloparaly.sis  m\<\  the  hcMnorrha^r  f^uni.H  will  dttan 
Hi-snppear  ijy  tlictt'ti<-  trvatnicnt.  Fr**i[i  \\w  is-tvhniX  piib*irs  poHomvrlite 
can  Ik*  <litfer(.'ntint('(l  liy  tln'  Hacviii  1v|m'  fif  flit'  piiraly>iN,  uiili  iIk'  Iimi 
of  th*.'  irflexes  aTi<l  the  alwcnc-c  of  mental  sytiiptoms,  (Vn-hral  .<f»n.»licr 
pirapU'pia,  wliich  is  most  often  mistiikL'ii  f4>r  pulininycliti.-*.  aUn-ts  Urh 
lower  extretuitics;  the  reflexes  are  exaggeratr^l;  tlie  niuseUvi  jife  !i|»<tH-; 
there  aR'  no  n-ai-tions  of  degeneration;  iJie  condition  is  UMially  pn-si-nl 
from  birth  or  very  early  life,  and  th<'ri'  is  a  liistory  <*f  dillicuU  cr  pnr 
lon|?"<l  lalwir  4>r  iiLstrumental  tlelivery. 

'I'he  absence  of  pain  and  of  lenderricivs  jilong  the  nerve  trunks,  and 
the  sudden  oniiet  will  tlifferentiate  pohijiiiyelitis  from  neuritis.  I  haw 
found  the  greatest  difficulty  in  diagnosticating  those  cities  in  wliirh  ik- 
paralysi.s  is  1fK*ali>»^<l  to  u  single  niu-scle  or  miLscle  j^JUp.  It  miisl  t* 
OMnemhered  that  the  only  reflexes  lost  are  those  iiiuler  llu*  iiioturrow- 
tro!  of  the  paralyzed  muscle.  In  a  child  of  four  yeari  i»f  ap*  wliolirpin 
to  walk  on  the  heel  a  careful  examination  R'\ealefi  h  df^'neraiin);  |«r- 
alysi.s  of  the  gastrocneiniiLs  and  soleiLs  on  one  side  with  an  alisnuvof 
the  Achilles  reflex  on  that  side.  Al]  ihe  olhrr  iiiUjM'leH  of  theextlwuitT 
and  all  the  other  rcHexes  were  [jcrfe^'tly  nonnal. 

PiognoBU. — -The  prognosis  of  any  individual  ciL*te  Hhauld  not  Iw roiuif 
until  after  th*'  cu-se  has  been  stmiied  for  a  few  wveks.  The  [wnniA. 
however,  may  \yc  assured  that  the  resulting  paralysis  will  not  br  ?o 
extensive  as  that  al  the  onset.  The  rnon-  liniitiMl  tlie-  paralysis  the  U-tlrr 
the  progno.sL*.  but  it  is  rare  except  in  the  most  limlletl  cases  for  a  com- 
plete return  of  function.  The  prf>gin»si5  i.s  tietter  when  the  paralv* 
affect,'*  the  anterior  distribution  of  the  lower  extremity  than  wIipd  il 
affects  the  p4>sterior.  and  more  return  of  function  may  lie  expi-et*'!- 
The  eleeiric  exumination  offt-rs  the  l>est  riieth<Hl  of  deti-niiiuitip  wh*t 
miiM'K-s  will  regain  function. 

Treatment,  —AI)M>lute  n\st  in  l>ed  for  at  least  two  or  three  wwki  i.« 
necessary  if  we  wouki  limit  the  pnHfss  to  its  ]>riinary  deslriictivr  wtf 
and  give  the  cells  in  the  congestive  area  a  full  ehanc<*  to  rrgnin  thrir 
function.  If  .seen  early  in  the  fehrile  .stagf*  purgation  should  U*  ti^tal*- 
lisheel,  anil  the  fever  rethiced  by  a  simple  fever  inixtun-  and  fn-e  ,%weatii^. 
While  drugs  have  no  curative  agency  the  salicylates  and  Iwlladonn* 
have  lieeu  much  u.sed.  Tixy  or  wet  cups,  blisters,  and  leeehes  have  hrrt 
applied  over  the  lumbar  area  of  the  e4jrd,  with  the  idea  of  relievingli* 
t^ngestioUf  but  I  have  never  .stn-n  any  U'nelit  fn>nj  their  u.se.  Afti'rlw 
second  or  third  weeji,  during  which  lime  the  tiutritioti  of  the  child  iiwuM 
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be  carefully  attended  to,  massage  and  passive  movements  should  be 
instituted.  While  it  is  advisable  to  secure  the  services  of  a  trained 
masseur,  inasmuch  as  it  will  be  often  necessary  and  advisable  to  keep  up 
this  treatment  at  least  a  year,  and  often  for  two  or  three  years,  where  the 
results  justify  continuance,  some  member  of  the  family  can  usually  be 
taught  the  underlying  principles  of  massage  so  as  to  pnxluce  excellent 
results.  Except  in  the  very  well-to-do  it  has  been  my  rule  to  start  the 
treatment  with  a  trained  masseur  and  have  the  most  interested  ami 
suitable  person  in  the  family  taught  the  necessary  manipulation,  and 
when  a  sufficient  degree  of  proficiency  is  acquire<i  to  continue  the  home 
treatment.  The  idea  in  the  treatment  is  to  have  a  well-nourished  muscle 
fibre  ready  to  take  up  the  function  as  soon  as  sufficient  nerve  power 
returns  to  the  affected  cells.  Care  must  l)c  used  to  prevent  <leforraities, 
and  is  best  obtained  by  passive  movements  given  with  massage.  While 
electricity  is  a  valuable  adjunct  in  keeping  the  muscles  in  goo<l  condition, 
it  is  not  necessary  where  proper  massage  can  l)e  secured.  That  current 
should  be  ust*d  which  secures  the  l)est  contraction  with  the  least  degree 
[>f  pain  and  discomfort  and  with  the  least  cjuantity  of  current.  Gymnastic 
exercises  if  well  regulated  are  A'aluable  after  the  airove  treatment  is  well 
3stablished.  Where  a  muscle  can  be  made  to  do  its  work  without  the 
assistance  of  apparatus  the  latter  should  not  be  employed.  Where  the 
paralysis,  however,  is  such  that  it  will  be  necessary  to  aid  in  securing 
rigidity  of  the  limb  to  overcome  a  marked  toe-drop  or  lateral  deviation 
it  the  foot,  a  simple,  light,  mechanical  appliance  will  be  indicated.  The 
more  simple  and  lighter  the  apparatus  the  t)etter,  and  it  will  not  be 
accessary  in  ail  cases  to  secure  either  the  services  of  an  orthopedist  or 
instrument  maker  to  secure  good  results.  An  elastic  band  applied  to 
the  shoe  and  to  a  garter  below  the  knee  in  such  a  way  as  to  take  up  the 
function  of  the  paralyzed  muscles  will  l>e  much  more  comfortable  and 
ierviceable  than  a  complicated  metal  brace.  A  careful  study  of  the 
nuscles  affected  and  of  the  mechanism  of  their  action  will  decide  in 
my  individual  case  whether  special  apparatus  will  be  necessary.  In 
iny  event  the  greatest  care  in  supervision  on  the  part  of  both  the 
ittending  physician  and  the  orthopedist  should  be  given  in  order  to 
cultivate  any  returning  power,  to  supply  any  increasing  deficiency,  or  to 
»rrect  any  developing  deformity.  In  cases  coming  under  observa- 
ion  late  it  may  be  necessary  to  do  a  tenotomy  in  order  to  secure  pn)per 
Msition  before  braces  can  be  applied.  In  selected  cases  excellent  results 
nay  be  obtained  by  the  transplantation  of  tendons.  W'hen  a  single 
nuscle  or  allied  group  of  muscles  are  paralyzed  an<i  the  opposing  mus- 
lies,  or  even  muscles  with  a  similar  function,  l>e  intact,  the  tendon  may 
>e  dividwl  and  either  half  of  the  tendon  or  the  entire  tendon  implanted  on 
:hat  of  the  paralyzed  muscle.  Thus  one  of  the  tendons  of  the  conmion 
extensors  of  the  leg  or  even  half  of  this  may  be  attached  to  that  of  the 
mterior  tibial  when  this  is  paralyzed.  '^Hie  tendon  of  the  soleus  or  the 
iplit  tendon  of  the  tendo  Achillis  may  Ik*  implantwl  u{X)n  the  perineus 
ongus  et  brevis  to  restore  function  in  this  distribution.  In  the  upper 
eg  distribution  the  flexors  of  the  leg  may  be  transplanted  to  the  tendon 
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i»F  tlir  (Hindrk'cps  wltli  j^>o(l  ri'ssill.s,  Siiiiilar  wsiilts  may  \iv  ohtaiitnl 
ill  (Ih'  ii]»]K'i'  t'Xtrctnity.  'Hit-  transf<TriK'i'  nf  fijiu^tion  nf  flexor  fiiiLNrW 
(it  tliiit  nf  cxti'Tistir.s  ttr  till'  Tt'vt-rse  is  i'slaltli>bf<l  willicnit  i|(f}tr(i|tvm»i 
with  littli"  rtfort  and  training  on  IIk-  part  of  iIk*  itiitirnt.  lUTrntlif 
SpilliT  htiti  i\\\'n\vd  tht-  m-rvts  in  a  loit;cit(i(liii:tl  <lirr(-tujn  ami  im|)laiitni 
hnlf  iif  the  iiervo  i^tiinfi;  to  a  TM>rmal  ftiiH-tiotiating  TTUi:S<'Ir  siiHi  rs  the 
ef)iiinioii  i'xti*ii.surs  nf  llu-  K'j^'  Ui  a  piiraKKrd  iiiitfri(;r  tiliial.  Il  \s,  hnw- 
t'VtT,  too  anon  tu  snv  how  imK-li  value  ihis  inrlluMl  \viii  httvv.  'Hinm't- 
ically  it  should  give  iH'tter  results  tlum  iiupittJttation. 


ACUTE  MTELITIS. 


InHammatory  *onilition,M  of  thesuhstanw  of  thciipinal  r^tnl,  Myditi*. 
muy  Ik'  (liviikMl  a^conUiif;  to  tlieir  fovjrse  into  iK'Ut<\  sulMwuk,  uvl 
chronic  forma.  The  iliseiuse  may  be  Itiiiited  to  one  purl  of  llic  eunl  iff 
may  Ih'  very  extensive. 

Etiology.— An  inftrtion  of  the  sjiinal  ti.s.si3es  rhirin^  or  following  iiiie 
(if  the  acute  infcctioius  fevers  is  the  most  ctinniutn  vhum!  c»f  llie  (ILwil*. 
it  has  lx*en  known  in  follow  smallpox,  typboi*l  fcvrr»  ilyst'Ulenr,  p^m^^ 
rhea,  syphilis,  pneunioniii,  inHiienza,  malaria.  toii.<^illitis.  and  nf^v 
proct-HHes  such  as  cystitis,  pyelonephritis,  felon.s,  alwd'xs  of  the  tuitruitit 
and  endocarditis.  It  re,snlts  not  itifn^ijnently  by  i'Xlrnsion  from  puniitiit 
condftioii.s  of  the  menin^'s  in  epidetoie  ecrt'lntj.sjiiiial  m<'iMii)fili.i  Ji'i*! 
luljcrciilous  nienin^tis.  Lf>calized  )il>scess<'5  in  tlir  bone*  of  llie  ?!«««■ 
may  rupture  into  the  spinal  ''anal,  with  the  production  of  a  transvTr-- 
septic  myelitis.  Abscesses  without  the  sjiinc  may  cxteiHj  alonj;  lh<" 
ncrre  sheaths  aiu!  pre>diicc  a  septie  infrrtioii  of  th<'  conl.  Tmiiniatitin 
frtftn  stab  wtnniids,  bullet  wounds,  fracture  ot  the  spine,  seven*  llV^^ 
exertion,  and  septic  infection  following  operations  on  (he  spinf  tar 
recognixiMt  causes,  ^rranmati-fui  withinit  niptnre  of  the  ovfHvinjt 
tissues  umy  lead  to  multiple  punctate  hcmorrlin^'s,  which  tn  tunt  »ri 
iiti  irritants  and  lead  to  an  i*vcrjiro\vth  of  thesnpfMjrtinptivsue  of  tlico'^l, 
|>R\sentin|^  the  niunifeslations  of  chronic  myelitis,  Kxteiwivr  b^•nn'^ 
rfui^'  may  occur,  with  flcNtniction  of  wjffl  ti?ksuc.  I  havr  reportril  » 
eiLse  of  complete  destruction  of  almost  the  cntin*  dorsal  i-onl  from 
cxlrnsive  lierutiirrha^ic  exlrHvasution  following;  srven-  tracti«in  on  llw 
lower  extremities  at  larlh,  fS*'c  article  on  Spinal  Ilemorrha^M  Sub- 
acute myelitis  is  a  cttnuintn  conrlition  in  l*olt'.s  ili.sciLsr,  due  to  pn^eiiirt 
on  the  cttrd  fnmi  the  thickened  menin^-s.  Alcohol,  l**a*i,  mrrrury* ami 
phosphorus  have  lM*en  hhinu-d  for  dissennnnted  arciW  of  myclim 
Uudouhted  eases  dcvehjp  afler  cxptjsiin'  In  cold,  hut  whether  tlw  iifl'l 
acts  in  Inwcrinj^  the  rcsistauee  to  other  infections  or  acts  utjon  sJiar 
other  underlying  intoxication  has  m>t  been  dctcnninccL  U'hilr  tir 
disease  may  tK-ciir  at  any  time  of  life  it  is  h*sH  fmpient  in  cliildhuoil 
than  in  ailnlt  life. 

Pathology. — The  pathological  process  may  Ix*  limiteit  Ui  one  of  Iw 
s«;giuents  of  the  cord,  may  extend  upward  or  downward  to  tbc  res*  <^ 
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the  corI,  or  may  be  a  diffu-sed  ]>roce^s  with  fiissciiiiniitcd  Ir-siong  ubout 
the  vesseb,  averting  in  an  irregular  way  portions  of  or  tKc  entire  c\m\. 
The  membrftiiou-seoveritigof  the  cord  may  l>e  reddened  and  injeeted  or 
may  iLj>|.ietir  |x*rfectly  nornial.  On  seetion  of  the  affected  jirea,s  the  eord 
is  of  a  .soft,  creamy  eonsisteuee;  the  gray  matter  eaniiot  lie  ditrerentiatcd 
from  the  white  and  the  cord  substance  b  either  of  a  red,  iiijeett^d  color 
or,  if  the  disease  has  existed  for  some  time,  irregular  ureas  of  yellow'  rnay 
t>e  aiJniixefJ  with  the  red.  If  the  process  be  localized,  serondan'  de^n- 
fration  occurs  in  the  iwistcrior  cohirnna  ami  the  direct  cert^ljcllar  tract 
from  the  jxiint  uf  the  lesion  to  the  medulla,  uml  iJej^^enemtion  of  the 
?rossed  pyramidal  motor  tracts  and  the  direct  pyramidal  tract.s  IHow 
the  p(jiut  of  le.sion  to  the  sacral  corth  On  microseopic  exaniinaliun  the 
bloodvessels  are  congested  throughout  the  entii'c  emss-scction  of  the 
•ord,  capillary  hemorrhages  are  present  In  the  frray  matter  and,  at  times, 
n  the  white  siibatance,  and  a  very  marked  and  extensive  acemrmlation 
)f  small  round  cells  takes  place  alH>ut  the  vessels  or  infiltrates  the 
■iilire  area  of  section.  The  nerve  cells  of  the  anterior  horn  are  found 
II  all  stages  of  degeneration.  The  evidence  of  intense  destriietion  of 
ise  cord  tissue  is  shown  by  the  extensiii-e  change  into  fat  when  tiie  soo 
ions  are  staineil  by  osniic  a*.'id.  The  cells  of  the  neuroglia  su]>|>fhrting 
issue  undergo  active  proliferation  in  intense  eiuscs,  and  supjily  the  area 
if  the  de-stroyed  nervous  elements  when  healing  takes  place.  These 
ellji  may  art  with  the  leukocytes  a^s  scavengers  for  the  removal  of  the 
lestroyed  nervous  tissue.  In  the  rhsseininated  form  sfuall  fiH-al  areas 
f  perivtiseular  round-cell  aecunudation  will  be  found  scattenxl  here 
nd  there  throughout  the  eord.  In  .such  eases  the  process  is  more  likely 
a  run  a  subacute  or  chronic  course,  aUil  is  niort*  apt  to  Ix'  followed  by 

.sclerosis  of  the  conl  tissue  with  less  active  destruction  of  the  cord 
leinents  than  in  the  acute  loealixed  form.  'i1»e  intoxications,  as  a  rule, 
?atl  to  a  slow  overgrowth  of  the  neurogliar  tissue,  i^ithout  acute  niani- 

it  at  ions. 

STmptomatobey, — In  the  acute  form,  and  especially  that  form  due 
septic   infections,  the   disease   dcvcl(j[)s  ratlier  suddenly,  with   fever 

Tying  fmni  100^  to  l{14'^  F.  Pain  in  the  back  may  be  .slight  or  very 
:itense,  and  referred  to  those  areji.s  supplied  by  the  |X)rtionsof  the  Citrd 
ffectefk  There  is  mnrketl  tendertieas  to  pn*ssure  on  the  hack.  Hot 
Implications  are  p>,K)rly  iHjrne  over  the  aflTeeted  yrea.  Evidence  of  dis- 
i.irhance  of  function  of  the  cor<|  an^  present  \'ery  early,  and  def»en<i 
pon  the  ^xjrtion  of  the  con!  afFected.  If  the  process  l>e  locallzeil,  as  it 
lost  frei|uently  is,  to  the  dorsal  part  of  the  cord,  all  motor  impulses 
oniing  from  the  brain  are  interrupted  at  this  point,  and  a  paralysis 
t  the  legs,  bladder,  and  rectum,  and,  if  the  lesion  Ih'  sufficiently 
igh,  of  the  abdominal  and  spinal  ninseles  results.  All  the  .sensory 
upnlses  (pain^  touchy  tem|x!rature,  and  museidar  sense)  are  interrupted 
t  thi.s  point  in  their  c<>urse  frf^m  the  jxriphery  to  the  brain  ami  are  not 
ereeived.  In  other  words,  there  is  a  complete  loss  of  sensattim  in  the 
er  extremities  and  of  the  trunk  up  to  the  upper  level  of  the  lesion. 
this  level  the  skin  is  hyperesthetic,  due  to  the  irritation  of  the  nerve 
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fibres  in  tlie  ptTiplieral  7Amv  of  the  iiiflaimuiittjry  prrxf-ss.  If  the  [ 
is  limitCfl  to  the  dor.sitl  t*ont,  ami!  the  liniilmr  fnlarirrint-nl  siipplvini; 
nutrition  ami  rt'flLW  riiriftion  to  thi'  lower  fxtrt-niity  rrinains  intat-t,  (br 
rcHext's  of  the  If^'s  will  he  incpcasH,  tht-R*  will  U-  Hiiklc  4loixus  whI 
1]|m:)ii  irritEitton  of  the  sole  of  the  f^wit  the  top.s  will  Ik.*  rxtciulMl  iii>lnul 
of  bTOoniiii^^  Hexed.  (See  p,  .S61.)  The  iH.sturljanee  of  the  hlaJdw 
from  a  lesion  in  tlm  itrea  will  be  a  reteiilioii  of  urine  followii]  hy  om- 
flow— the  ineontiiienee  of  retention.  This  Is  due  to  the  eontraeiiiin  J 
the  s[)hiuiter,  whieh  retains  its  normal  motor  power,  inerejuscil  hy  ijjr 
iiiereiuse  of  n^flex  excitability,  IIk'  retention  of  the  R-ikxe'*,  ami  ihc  loaf 
of  volitional  eontrol  from  tlie  interruption  in  the  di^rsal  rejfi<jn.  In 
lower  lesions  alTeetiug  the  tunilMir  and  siieral  ennl  the  spftim-ler  Iw-cormrt 
jwiruK'xe*!,  the  reileNes  arc  lost,  antl  there  i.s  iueonlinenee  of  urine  witbuul 
retention.  The  same  i.s  true  for  the  reetiuo.  lu  low  lesions  uiTrdijig; 
the  lutnbiir  eord  the  paralysis  is  eonHnc*!  to  the  le^N,  and  is  (rf  afhwrkl 
tyt»',  with  loysof  reilexcy,  atrophic  degeneration.') 4»f  the  inus<-le:<,Mitilli«i 
of  sensation  to  the  up[)er  limit  of  the  lesion,  whieli  iuMuueeaseKnuiyb 
at  the  hip  or  in  others  as  higti  ils  the  upjxT  linill  of  ihe  inflaminiil<irT 
processes  in  the  ilorsul  eord,  [n  low  lesion-^  the  los.s  of  (mphie  intliirmr 
due  lo  the  destruction  of  the  anlerior-h<frn  cells  eoun»only  n"iult>  m 
exteiLsive  iH'd-aort^s,  whieh  aild  a  new  ijouree  of  infcelioi*  and  tjofojor 
a  most  ^erioiia  cotnplicatton. 

If  the  proee.ss  l>e  localized  lo  the  cervical  li-siou  of  the  corrl,  as  wwil 
infreijiK'ntly  the  ease  in  Potts  diseast*.  (Ii<'n-  is  a  jiuralysi.s  of  tin' arm*, 
ilaeeid  in  tv|>l^  with  loss  of  arm  rc^Hexes.  rhie  to  a  diMurlwncc  of  tbr 
ji'Hex  nieehauisoi  hrt-alized  to  the  cervical  an^a.  'Vhv  biivjis  jt-rk  jiuI 
trice|jH  jerk  are  absent.  The  paralysis  in  the  arniH  is  a  ileginirniti^'- 
atrophic  iy]ii'''  The  paralysis  of  the  hiwer  cxtrenjity,  the  involvHiifiii 
of  the  bladiieraiLd  n.-etuui.and  tlie  retention  of  the  n-fh'xes  an' ibcrmttif 
BvS  that  of  the  dorsal  lesions  fir<t  described.  In  ecrvicaJ  Icjiioiis  ihrrnlin" 
biHly  Ls  anesthetic  up  to  the  ni^*k. 

In  llie  severe  causes  with  Iwd-sores  and  cystitis  the  tenijieratun'  raiip* 
is  irrej^ular,  the  tongue  is  dry  ntid  coaled,  the  patient  U-oinies  ilcliri<KUi 
and  death  ensues  either  frfiui  uremic  or  septie  intijxieatiim.  In 
the  les.^  severe  cases  the  inHatnmatory  syniptfinj-s  --ul».>sitlc  after  »  f'"* 
weeks,  and  the  patient  either  may  remain  oomplelely  purwlywit.  witli  tbr 
development  of  ctjhtractures  in  parts  IjcIow  the  lesion,  or  there  niav  I' 
partial  or  complete  recovery  of  function,  dejHmtlin^  u(ion  the  ext«'tit  to 
whieh  die  spinal  tissui^  were  destroyed.  Ileeovery  of  fuiirtion  iiitj 
take  plaec  in  some  fjf  the  muscles  of  an  jifTeel4'4l  extremily,  while  i'tliif» 
remain  parlially  or  t^>mpletely  iwiralyzed  and  atrnphi*-.  In  h^Jft* 
bImivc  the  lumbar  cnlar||:einei»t  it  is  the  exception  fnr  recovery  to  takr 
place  without  some  stiffness  of  the  pdt  and  h»ss  of  |}4>wer. 

In  the  subacute  and  mild  lu-ute  eases  seiLsation  and  motion  mir  l* 
only  partially  iuterfcri'd  with.     OeeiLsionally  I  have  seen  v^-  -"* 

ciated  with  eouiplete  or  only  |>urtial  kfssc)f  jxnver  a  hy|>en'-i  1*^ 

skin,  followeil  only  late  or  not  at  all  by  ani^thesia.     In  the  ditfiisc 'li'** 
seminated  forni  all  four  extremities  mnv  Ik'  iruldlv  ulTtn-ted  with  t*rti«l 


DiaEASEa  OF  TUB  SPINAL  COB£^n 

loss  of  [jower  uiul  srnsaliuii,  or  the  fliiiical  piL'ture  nmy  be  the  aame  as 
thiit  alntve  dfsenlK'Ll, 

Diagnosis. — In  tht'  cb-sc  iilx>vc  refcrrcil  to  in  the  ctioloi^y  of  t'xlcnsive 
hcrnorrha^T  due  to  traction  cm  the  fXtreiiiltii's  tin  iutere.stiti^  ciise  for 

■  dia^rtouis  wns  prpsentetl.     The  atltiiilLiij^  obstetrici;iti  was  ateused  of 

■  t'rtti.sing  the  |)ar:itysis  and  suit  wa.'?  tfireatetied  for  malpracticf.  Iiuine- 
<lijitely  aftLT  hirtti  it  was  nulieeri  that  then-  was  conipleto  paralysis  of 
tlie  ItJWfr  extR'tiiitie.s,  Wlirn  the  ehild  was  stri|)|)oi!  a  flaccid,  protiUxTuiit 
cunditiun  of  the  abdointti  wait  presented.    The  distended  bladder  eould 
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he  Kivn  as  a  spherical  tumor  rising  almnst  as  high  as  the  imibilieiis, 
iSensatioii  was  Jujit  in  the  lower  extrtnnitius  and  t!ic  trunk  m  hiiLfh  as  the 
,  fourth  ilorsal  \*ertcbni.  The  reflexes  of  the  lower  extn'niity  were  present 
;  and  pn>nipt.  There  was  no  wa.sting  of  the  lower  extremities,  nor  were 
1  there  resietions  of  re|j;eneralion  to  the  eleetrie  eiirrenl.  This  fact 
'  together  with  the  incontinence  or  retention  of  urhie  led  ns  to  assume 
'  that  the  hnnhar  enhirgtMiicnt  of  the  eord  Wiia  normal,  and  that  there 
'  existed  a  complete  tlestruetive  lesion  in  the  dorsal  eord.  The  botly 
^ftbove  the  waist  was  perfectly  normal.     A  diagnosis  of  hemorrhage 
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into  tilt'  rant  at  hlrth  or  shortly  Mow  birth  itftcr  llit-  spinal  mnl  \m\ 
Ix-iiii  fully  devt-'loix'ti  •wan  nmilc,  'l^Ins  <litt^iosis  was  fully  (.i/iifiriniti  liv 
autopyy.  wliich  .sliowod  an  extensive  hemorrliaKie  cxtnivjLsalicjii  drstroy- 
ing  H  lar^  portion  of  the  dorsal  cunl.     (See  Fig.  179.) 

Prognosis.^In  severe  cases  the  necessity  of  evB^nmiing  the  bladder  h\ 
means  t»f  a  catheter  exposes  the  patient  to  such  risks  fn>m  exlrmal 
infection,  duf  to  the  lowen^i  reaLstaiice,  that  it  is  alwiiy><  an  ini[Hniiint 
factor  in  k*aLliii|f(  ii.s  to  make  a  ^iianled  prognosis.  Tltc  sain**  niny  lie 
said  of  l>ed-sort*s;  and  when  with  extcii.sivc  l>cd-sorcs  the  trnipcraCurc 
becomt^  high  and  irregular,  in  si)ileof  local  treatment,  a  fatal  outminr 
njftv  l>i*  expected.  In  early  iiifaiicy  the  prognosis  is  more  unfavurnlilc 
limn  in  latiT  life.  Tht"  prognosis  as  far  ius  recovery  of  function  'is  t^m- 
cerrtcd  dejHMids  i^n  the  extent  of  the  primary  Ios.h  of  function  a)id  tlir 
course  of  the  disease.  If  the  inrtaiiiniatory  lesion  persists  for  sevend 
weeks  with  some  fever,  and  the  restitution  of  function  during  ihl*  lime 
doesi  not  become  e\'iilcnt,  the  resulting  paralysis  will  in  all  probability 
be  persistent.  If  the  inHannnatory  symptoms  rapidly  nubsiiU-,  even 
though  tlic  piititlysis  at  first  may  Ije  coiiiplctc,  fair  n-Hstitulimi  of  fiinelion 
may  take  place.  The  prognosis  must  in  all  cases  Ih"  a  matter  of  .itudjT 
of  the  individual  ease. 

Trflatment. — The  sooner  the  patient  h  placed  at  absolute  rest  in  lied 
the  Ih'IUt.     a  careful  seawh  should  then  1k'  made  for  any  umlerlving 
sepsis  or  intoxication,  and  this  as  far  as  j>t)iisib]c  renufvinL     If  then*  lie 
evidence  of  syphilis  a  course  of  mercurials  or  of  the  iniActl  tn-ulmeiil 
should  be  imnicfiiately  begun  if  this  b  considered  to  lie  the  t-amfc  of 
the  diseas*.*.    It  is  better  in  all  severe  eases  to  employ  from  the  iM'pnniiijj 
a  water  or  air  mattress.     The  air  mattress  should  be  |M'rf»-4'llv  stiHK>(]i, 
and  the  air  fri'e  in  the  mattre.ss  sc»  that  the  surfair  of  llie  IkmIv  will  rrst 
in  uniform  pressure.     The  air  fnattre.ss  used  in  camping,  dividwl  inio 
compartments  and  with  an  irregular  flat  .surface,  should  not  Ik*  empioynL 
A  pr*>|XT  air  mnttr<*ss,  with  scru|julous  cleanliness  and  oversight  'ihal 
the  bcd-clolliing  should  l>e  kept  rlry  and  evenly  spread  witlnntt  wrinkle.*, 
is  the  Ik'sI  method  of  preventing  iH'ft-sores.     In  n-tcntion  of  urine  whcnr 
eathetcri/iilion  is  necessary,  (he  greatest  care  untj  cleauliue.ss  .should  l« 
ol>served;  in  inmntinenee  of  urine  a  bed  urinal  may  t)e  employed,  or 
wads  of   antiseptic  cotton  fTe<[iiently  changtMl    may  answer  the   Mtinc 
purfKJse.      Careful   attention  to  tlie  idiove   details  by  a  eoivseientious 
trained  ntirse  is  of  the  utmost  inifMirtan*^  in  (he  treatment.     Kpef|uent 
Wiushing  of  the  back   with  an  astringent  solution,  such  as  alum  aiKl 
alcohol,  will  assist  in  keeping  the  skin  in  go(Ml  cfmditinn.     Uithlcneil 
areas  of  the  .skin,  the  forerunner  of  Iwd-sores,  should  Ik-  carefully  rr- 
moved  froTU  pressure  by  the  air  ring  or  rings  of  eotlim  c-arefully  upplit>i. 
The  skin  shuiihl  Ik*  kept  clean  an<l  the  re*!  areas  jiainteil  with  nitratr 
of  silver  0.(i">  gm.  fit)  gr,)  to  1.:^  gni.  (21)  gr.)  to  ,'ttl  cc.  (nor  ounce)  In 
harden  the  skin.    If  U'd-sores  have  fomieil,  pre.ssupe  should  Iw  likewM* 
relievc<b    the    ulcerate*!    surface!    fre(pjeti(ly    cleans<*d    with    hvilroi^ni 
peroxide,  followed  by  u  weak  carl^olic  or  other  antiseptic  solution,  and 
a  constant  wet  dressing  a]>plie<|,     ^Vhcre  any  lemleiiey  to  healing  is 
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shown,  the  edges  may  be  tourlieii  up  with  strong  solutions  of  nitrate  of 
silver  arnJ  oiiitiiientri  applied,     [  have  fuiiiul  the  use  of  a  pR\4[Tiption  uf 
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useful.  The  f^eneral  nutritinn  of  the  patient  should  l>e  carefully  attended 
to  and  a  good  nutritiou;*  diet  employed. 

IxK-al  applications  to  the  spine  tlo  little  ^od.  Lcmg  ice-bags  or  in 
r  ciLse^  hot  iipplieatioas  relieve  the  pain.    The  spiiHtnodie  contrae- 

m  of  the  legs  in  <lorsa!  le.sions  may  \x*  relieved  by  hot  ap]>li('alions 
and  the  use  of  the  bn>mides  internally.  Internal  mnlicutioii  during'  Ihe 
acute  process,  except  in  the  ea.ses  due  to  syphili.s,  gives  little  result.  Tlie 
snlicyUtes  are  frequently  used  in  the  infectious  ca-ses  and  may  do  some 
gr^id".  ^ 

During  convalescence  from  the  acute  process  the  patient  should  be 
eait'fuUy  guanled  from  atteniptj^  at  walkitifr  or  r»thtT  use  of  tlie  muscles, 
1  have  known  easc.s  otherwise  doin^  well  to  develop  serioua  syniptoms 
from  the  jar  of  falling  or  in  riding,  as  in  one  case  where  it  was  necessary 
to  i^'jnove  the  patient  in  a  carriage  over  city  stn'ets  si'veral  weeks  after 
convalescence  fuul  br^uru  The  primary  return  of  ptjwer  may  be  ex* 
p4'eted  to  be  more  or  leas  interfered  with  by  the  contraction  of  the 
iuHarnmutorj'  tissue  atid  the  secondary  degeneration  above  ileseribed. 
To  lessen  this  secondary  rigidity  and  to  prevent  contractures  are  the 
main  olijects  of  treatment  during  convalescence.  No  active  motiim 
should  Im:'  piTmitted  for  at  least  a  month.  Passive  movements  should 
then  he  begun  and  gentle  ni«,^age  employed.  Ordinary  massage,  as 
[  a  rule,  unless  carefully  perfiirmed  by  a  skilled  operator,  leads  to  sj>as- 
mociic  contractions  of  the  affe-rtt'd  muscles.  Passive  movements  carried 
out  with  the  patient  in  a  hot  hath  an<l  gentle  mflS-sage  under  hot  wafer 
givr  the  bcHt  results.  In  using  the  hot  hath  for  this  purpose  care  should 
be  taken  to  pn.tcct  tlu'  patient  from  cold.  When  the  iiiHamuiatory 
process  affects  the  lumbar  op  cervical  enlargement  and  there  is  wasting 
of  the  muscles,  massage,  electrteitVf  and  the  use  of  mechanical  a[)pli- 
anc**.*!  as  directed  for  the  paralytic  conditions  of  jMdiomyelitis  shouUI  lie 
employed. 

It  may  be  neeessaiy  to  overcome  the  contractures  by  tenotomy  of 
the  hamstring  or  Achilles  tendons.  When  the  angle  of  contracture  is 
marked,  gnuhial  straightening  of  the  extremity  should  be  employed  in 
preference  to  the  rapid  method  iti  vogue  among  surgeons.  In  a  ca.se  of 
mine,  where  the  latter  metliod  was  eniploycil,  a  degenerative  paralysis 
of  the  legs  beh>w  the  knee  resulted  froin  a  too  forcible  stretching  of  the 
perineal  nerves.  Section  of  the  Achilles  tendon  relieves  the  spasm  of 
the  calf  muscles  and  is  beneficial  in  controlling  a  persistent  ankle  clonus 
— a  very  troublesonK--  condition  which  seriously  interferes  with  the  gait 
of  ttic  patient.  Transplantation  of  tendons  for  the  paralyzed  and 
atrophic  muscles  may  be  employed  as  in  poliomyelitis. 
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Potts  Disease  is  of  important^  in  c-onnti-tinn  wiflt  fHseiser*  of  ihr 
spinal  fonl,  Ijeftuisf  of  tlie  variou*  nieclianiail,  inllaiiiiiiatory,  ami  ile- 
gcnemtive  fli:in)(fs  il  prutliift^. 

\V]iilt'  Pott's  4!i.sea.<«'  may  occur  at  any  linir  of  lifr  it  U  much  mon- 
comtnon  in  chiKlho<nL  TIm'  disea-so  is  a  tnljomilmtft  prtK*<»Ms  ufftf-ottiii; 
liip  ImxHp.s  of  the  verU4)rii'  anij  occurs  in  chilflrcn  of  n  tiilH-n-iilini^  or 
scnifiilmis  (liatht-'sis.  Trauinutisrn  i.s  an  inijjortaiit  lictcrniiuin^  factor, 
and  ncetl  only  Ih'  slight.  This  iliseasc  is  here  consitUTc4l  with  n-fifiTirr 
to  tht*  clumj^^s  it  prothiccs  hi  tlic  spinal  cord. 

Path.ology.^'rhf  disciusc  of  the  bodies  of  the  vrrtehm*  (uiie  or  nw»rr 
vertehra*  mny  V-  invoIvc<l)  results  in  a  displacctncnl  of  thr  iMMlin 
of  the  \'crtebrffi  one  upon  the  other,  with  a  resuhinjj  deformity  oC 
ihe  spine.  The  extent  of  the  defomiily  de]M'nds  In  u  ^-ul  e.vK'nl 
upon  the  part  of  the  spine  ulTcete<l  and  tljc  aj^e  of  Ihe  pmtient.  In  jkhiw- 
ir]jL>;  ehiUlren,  ami  before  the  Immics  of  the  spine  have  M^t  fi»r  their  aiJiill 
function,  the  deformity  is  much  more  e*iriimon  and  much  more  exiro- 
sive  than  it  is  in  adult  h*fe.  Wln-ri  the  prt>cess  i.s  ltjcaU7/*d  to  one  or  two 
vertebra',  a  sUght  angular  kyphosis  is  presented.  In  liTfioiL't  of  ibr 
cervical  region  It  may  1m.'  necessary  to  carefnilv  search  for  any  defomiity. 
Fromushj^ht  tin^ilar  kyphosis  all  grades  are  seen— loexlensivc  nffhiii^j 
and  irregular  deformity.  The  result  of  the  defonnify  i-^  U*  prr>«iii<T  it 
narrowing  of  the  .spinal  canal.  If  the  narrowinjif  Ih-  inarknl  it  irmy  UnA 
to  pressure  on  the  spinal  eonl,  which  Iwcoines  flaKened  out  »nd  «liv 
eased  at  this  )K)int.  This  narrnwin^'  of  Ihe  .>spinal  canal  is  in  sunu'  vxtn 
so  marked  txs  tti  leave  only  a  small  pas.siiy;e  fc»r  ihe  conl.  The  eorrl  may 
Im'  only  one-fnnrth  of  its  normal  diameter.  The  efinipn-i'iion  of  tlie 
conl  and  the  resuUiiig  symptoms  are  aceetituaUHl  by  fhe  tlevrhtptmiil 
of  a  patholofjieal  exud«(r  on  the  nu*er  surfaer  of  the  dura  inaltT  (exter* 
nal  pachymeningitis).  The  thickenitig  of  the  menin^-s  U  dm*  to  iIh* 
irritative  Imne  process.  In  cases  with  little  deformity  thi.s  mnr  be  sii 
marked  an4l  extensive  a.s  to  cans**  marke<l  compression  of  the  spinal 
cord  with  little  narrowihi^of  the  spinal  canal.     (See  FigH-  IKl,  1S2.) 

In  rare  cjises  a  loealir/'d  absc-ess  may  form  in  the  Uinr  and  Nuddrnh 
nipiiin'  into  the  canal,  with  complete  local  destrnrlion  of  the  spinjil 
eord.  In  a  ease  with  no  def<irmity,  in  which  tlie  lM>ne  lesion  w/u  ant 
suspected,  the  symptoms  rlevdofHd  suddenly,  with  cvidmee  of  f«»Mi- 
plete  destruction  of  the  cord  in  ihe  up|>er  dorsal  an-a.  A  tliagiutsL'^  of 
hemorrhaj^  into  the  cord  wa.s  made.  At  the  antf)psy  an  uKseess  cnvitr 
in  the  boily  of  one  of  the  vertebriv  was  fountl  ^^^  have  ruptiinNi  into  thi"- 
spina!  cord. 

While  the  l>one  process  is  usually  loealiKed  to  a  single  area  of  t 
spine,  double  lesions  are  not  infrequently  met  with. 

J^nmtn  of  the  Spinai  f'ttrfi.—'Vhv  extensive  intlaTtitnatoiy-  exudate  (]^^ 
the  dura  is  shown  jit  autopsy  by  stnni^  adhesions  at  thi*  jtrnnt  of  liliin^^. 
The  curd  at  this  [H^int  may  be  siiFteneil,  edi-ma(ous,  or»in  .slowly  [tf^^ 
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sivr  rases  of  loii^  tliiriitioii,  niiiv  Ik-  of  normal  cotislatenco  but  Hat- 
ed. Above  and  below  the  |K>int  of  pres-siin.'  strondary  degi'm-ration 
the  cord  i.s  marked.  On  uiicrost'opic  examination  the  changes  vary 
m  a  slight  edema  with  ennj^stloit  in  tlie  mild  eaaes  to  extensive 
truction  of  cord  tissue,  eapillary  hcniutThaj^ic,  and  niimd-eell  iiiHl- 
tion  about  the  vessels.     An  acute,  temiinal  tnlx^reuloiis  inflaiiinia- 
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n  of  the  membranes  of  the  cord  (the  pia  mater  und  araehnold)  or  a 
alizinl  elirontc  plastic  exudate  on  the  inner  .surface  of  the  dura  may 

jfri'sent. 
Symptomatology .-^In  tliis  (Itsease  the  symptoms  referable  to  the  spine 
vi'ldp  insidiously-    They  nuiy  m-enr  imnieiliidely  after  a  traumatism, 
a  [htiimI  of  weeks  or  even  tnontli.s  elapse.     'I'he  spine  U-eomrs  innre 

less  rigid,  there  is  a  eertain  ^^tiffness  to  the  Imdy  movements,  and 
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|o('ali7,pd  pain  iimt  le'iKJerrit'ss  arc  pn^seuteil.  Siihjcrtive  sv 
may  lie,  huwt'vcr,  *'iilin'lv  ali.si'nt,  und  tlir  vctv  ^Tiullial  Hcvr 
of  the  spiustif  jjaralysi^  of  thi.'  lowrr  extreniitk^s  may  Im-  tljt-  Brst  rvidrtMT 
of  thf  iliseiLst'  process.  Inasmiirh  as  the  caries  affects  the  iitir>aJ  ani 
cervical  rej^ions  in  moat  raises,  t lie  [laralvsis  is  spaKtie  in  typ*',  witK  an 
increase  of  the  reflexes,  ankle  eloniis,  and  the  Baliin.ski  reflrx. 

In  ihp  early  sta^*H  tine  leg  may  lie  more  panilvziMJ  ihun  ilir  othrr. 
There  muy  Ik*  no  distnrhanee  of  sensation  in  the  mihl  rases,  or  iIhit 
may  Iw  complete  anestliesiu  In  the  t;<-vere  euse.s  uji  to  the  level  lA  i}h' 
lesion.  In  sneh  cases  the  hlaiiilt-r  and  peclal  fiinrtiotLH  will  br«li>liirW 
as  in  ease.s  of  myelitis.  The  inflanimaton'  prtH-ess  in  the  dura  risalrr 
mav  proilijoe  trrituttoit  of  the  nerve  nxfts  and  eaiiM'  in(i-'ti»*  iitiiii  iii 
their  distribution.  Sh^ht  irritation  of  the  rcKits  ^vcs  rise  to  iiinv**!) 
sensitiveness  to  touch  and  pain  irnpre.ssion<i.  The  diHtrihtitioit  ui  \W 
pressiiir  on  the  spinal  cord  may  lx»  such  as  to  cause*  a  iosa  uf  m\w 
Uinns  of  S4'nsatii>n  with  the  retention  of  others.  Thus  Ht'iLsatitm  kit 
pain  iind  teni|>eratnre  may  Ix"  lost,  and  .seuNalion  U*r  tourh  [rmiiinl 
ami  normal.  If  the  eervieat  part  of  the  spinal  coni  i.^  affe<'tnl  all  f"iir 
extremities  are  involved;  a  Haecid  paralysis  with  wasting  and  depirni- 
tion  of  the  miLseles  in  the  arms,  and  a  spastic  paraly^is  in  the  \v^.  In 
cervical  lesions  alwive  the  cervieal  ei>hir|remenl  the  paralysis  of  »ll  («'nr 
extrcniilics  may  lie  spiwtic  tn  *yf>e,  and  the  s<'ns4>rv  di.stiirhaner  iitlm 
the  whole  lx>iiy  with  the  exceptuhn  nt  the  head.  lied-son's  an*  v-tin- 
times  present.  In  pres,sjire  lesions  alTet'tin^  the  lumbar  ciilar|;fiii<-iil 
of  the  corti,  the  puralysi.s  of  the  loM*er  extremities  i.s  tia<Titl  in  lyj«',  wit^i 
loss  of  the  reflexes,  wastitig  of  the  mu^u-'les,  beti-sores,  ami  imtjiiliru'wr 
of  urine. 

Diagnoais, — The  diagnosis  of  Pott's  disease  in  children  is  not  a  tliffi* 
CtiU  matter  if  the  rules  for  diJi^nosisirf  nervous  conditions  of  ehiMlKm"!. 
laid  <lown  at  the  iH'jrinnin)^  of  the  chapter,  art*  observed.  K^fii  in  the 
very  early  cases,  where  the  disturbance  of  the  motor  function  Uwn 
slight,  an  examination  of  the  miketl  child  will  show  ifie  limitation  (ifll"" 
movement  of  the  spine  and  any  slight  deformity  when  the  child  !wi«l* 
the  iMHly.  Pen'U.ssion  over  the  spine  with  the  index  finger  placed  i>vrr 
each  suecessi^'e  vertebra  and  a  fairly  stnmg  pereu.ssion  tap  wmk  <j(i 
this  finger  will  reveal  a  s<*nsitive  area  at  the  pt>int  rif  dis*Nts*-.  In  a<b[iiiiTil 
eases  (hert*  is  usually  no  diflieulty  on  aecoimt  of  the  wry  «'vi<lt'iit  dcfiinii- 
ity,  I  have  seen,  however,  in  an  ftdult  an  aneurysm  pnMlnce  entsi*"ti 
of  the  vertebra'  anil  deformity  of  the  spine  snfHcientIv  marked  tn  Ir 
nu'staken  for  Pott's  <liseiLse. 

Prognosis. — Prognosis  in  any  individual  case  will  dep«'nd  (ijion  bu» 
far  the  disease  of  the  Ume  can  lie  eontr^dUnL  In  mild  casi-n  if  the  pruprr 
treatment  can  l»e  carried  out  the  prognasis  for  return  (^f  funrtion  lu  the 
e<jurse  of  a  few  months  is  g<KMl.  Prognosis  for  the  n*turn  of  function 
af  the  con!,  even  in  those  cases  where  there  is  market!  pn-xsiirr  nnti 
flattening  out  <if  the  etinl,  i«<  not  altogether  unfavorable.  Kven  a  vert 
ihin,  iKirrow  band  of  spinal  crtnl  has  In^en  found  to  tnmsmit  tmpube 
which  in  cases  ikie  to  other  lesions  would   not  be  <*x|»i><ird.    'nitsi* 


DISEASES  OF  THE  SPINAL  CORD  906 

due  probably  to  the  gradual  development  of  the  pressure  and  the 
accommoilation  of  the  nervous  tissues  to  the  new  conditions. 

Treatment. — The  treatment  of  the  spinal  lesions  is  the  removal  of 
the  bone  disease.  Whether  this  be  obtained  by  rest  in  l)ed,with  exten- 
sion and  nutritive  measures,  or  whether  surgical  means  are  employed, 
the  result  should  be  obtained  as  soon  as  possible  in  order  to  relieve  the 
pressure  on  the  cord.  The  spine  should  be  placed  absolutely  at  rest 
either  by  the  head  extension  above  referred  to  or  a  plaster-of-Paris 
jacket.  Fresh-air  treatment  with  overfeeding  by  milk  and  eggs — prefer- 
ably carried  out,  especially  during  the  summer  months,  at  some  sea- 
side resort,  where  the  bed  of  the  patient  with  its  extension  apparatus 
intact  can  be  wheeled  to  a  porch  in  the  fresh  air  and  sunshine  secured 
most  of  the  day — will  give  the  best  results.  Direct  exposure  of  the  back 
and  the  trunk  to  the  sun  has  given  valuable  results.  This  may  be  also 
carried  out  with  a  little  extra  trouble  at  home.  It  should  be  remembered, 
as  far  as  active  surgical  procedures  for  the  relief  of  the  bone  condition  or 
the  removal  of  the  exudate  about  the  spinal  cord  is  concerned,  that  child- 
ren react  poorly  to  operative  insults  to  the  nervous  system,  and  there  is 
always  the  possibility  of  producing  a  blood  infection  with  miliary  tul)er- 
culosis  by  even  slight  operative  procedures.  The  same  is  true  of  forcible 
extension  of  the  spine,  with  the  idea  of  forc'ing  the  liones  back  to  a 
straight  position  at  a  single  sitting.  Much  better  and  safer  results  are 
secured  by  more  conservative  measures. 

The  treatment  of  the  paralysis,  the  wasting,  contractures,  and  bed- 
sores is  the  same  as  that  suggested  for  Myelitis  an<l  Poliomyelitis. 

Medicinal  treatment  apart  from  the  alterative  tonics  is  of  little  value. 
When  there  is  no  lung  involvement  the  itnlides  and  mercurials  have 
been  given  with  reputed  lienefit. 


TUMORS  WITHIN  THE  SPINAL  CANAL. 

Tumors  of  the  spinal  cord  or  its  meninges,  while  rare  at  any  time  of 
life,  are  especially  rare  in  chiidhooil.  Of  the  fifty  cases  of  tumor  of  the 
jpine  collected  by  Mills  and  Lloyd,  14  per  cent,  were  under  twenty  years 
>f  age,  four  before  the  age  of  ten,  and  three  l>etween  ten  and  twenty. 
rhe  most  common  forms  of  conl  tumors  in  childhood  are  syphilitic  and 
tuberculous.  Gliomata  and  cystic  tumors  sometimes  occur.  The 
.Tiberculous  tumors  may  be  multiple  ami  can  occur  in  the  same  cose 
frith  a  Pott's  disease.  In  a  l>oy  of  eight  who  died  from  a  miliary  tul>er- 
nilosis  following  an  operation  for  caries  of  the  foot,  two  tumors  tul>er- 
mlous  in  nature  in  the  sacral  portion  of  the  spinal  cord  and  cauda  equina 
(pere  found.  In  another  case  a  tulx-rculous  tumor  of  the  meninges, 
Mrhich  completely  infiltrate<l  and  destroyed  the  spinal  cord  in  the  dorsal 
uea,  was  associated  with  a  tumor  the  size  of  an  olive  in  the  cauda  equina. 
Fumors  either  of  the  cord  or  of  the  meninges  cause  <iestruction  of  the 
)ord  by  slow  invasion  or  by  pressure.  Alx)ve  antl  Ik;Iow  this  point 
lecondary  degeneration  occurs. 
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Symptomatology. — Tlio  syniploms  itf  liitiior>*  witliin  X\w  spinr  <l*'Vfl<»p 
iy;ra<lually  i))nl  arc  [jro^rcssivc.  'I'lniiors  lM-|;iiinin^  in  llir  riicniiij?^ 
nnHluco  intense  psiiri  by  involvement  of  tlu'  p<>sU-rii>r  rf>i»U,  nmS  iW  [lain 
\s  referred  to  the  tlistribulion  of  the  nwiLs  invnlveiL  The  imiiii  in  tunHirs 
of  the  Inmbiir  enlar^'ernent  Ls  referred  tn  tJie  le^s.  in  the  (K>rsiil  enlarj?'- 
ment  to  the  chesty  ami  in  the  eenical  eiibu'i^'nieiit  to  the  arnw.  'IVn* 
may  l>e  sume  tenderness  on  |>e^■uK^i^^n  at  the  seat  of  ihe  tinnnr.  Iiivnln^ 
nient  of  the  anterior  roots  hy  the  tumor  pnK-e.ss  pmdnees  nuiM-iilar  jrrk- 
inp^  ver\'  early,  followed  hy  paralysis  and  innsenhir  iilropliy.  VVIwri  (Jif 
tumor  begins  within  the  spinal  eord  the  synipl4>nw  af  r»KJt  irrilalliw. 
laneinating  pains,  atniphy»  etc.,  ileveiop  lale.     The  olher  sv  "  '" 

tumors  of  the  spinal  cord  are  due  either  to  eotnpression  nr  ti  ■  ■  ■ 
of  the  cord  tisjiue,  and  in  this  respect  wilt  not  differ  in  resnil.t  fmm  !h«pr 
of  a  local  niyplitb  at  tliis  same  area.     These  ,sytnptoMi.s  will,  hfiwinrr, 
ileveiop  very  gradually  and  will  not  Ir*  jLss^teiated  with  the  syTU|>tori» 
of  infiiininuition  of  that  procfKs.     When  the  tumor  l^'gins  on  omp  <ii!r 
of  the  eoni  the  symptoms  at  first  are  n'ferred  only  to  (his  ili-.tnhiil(ii(i. 
Thus,  given  a  tuuior  alM>ve  the  eervioal  etilargt-nient,  ihen^  will  iit  liM 
1h'  a  eonslrictinj^  pain  alxuit  tlio  neek,  a  dull  pain  rtver  the  (rnkal 
prt)cesHt*s,  and  a  proi;re>wive  Josh  of  jxtwer  of  tfie  arm  and   lej;  iif  ihc 
same  side  as  the  luinor.    The  ]>araly,si,s  of  the  arm  and  lej;  will  U' siJiMiic 
In  typ**  or  at  tea.'^t  a.ssoeiated   with  inepea>4e  of  the  reflexes,  with  aiikk* 
elunus  am!   the  Balnnski  reflex.     When  only   one-half  of  ihe  txiftl  i* 
invi>lved  the  sensory  hbres  of  touch,  pain,  and  tcnii»<THture  fr»)rii  ti* 
op|XJ,site  side  of  ihe  Im^hJv,  which  have  erf>ssed  over  a.'s  .stxm  as  ihey  Ii8t«* 
entertd  the  cord,  will  Ih'  obstmeted  at  this  point,  an*!  ttirre  will  In'  an 
anesthe^sia  to  all  thest'  forms  of  wensMlIoti  on  tfie  siih-  opixi^ile  to  that 
paralyzed  up  to  llie  |MHnt  of  lesion.    The  st!ttw>ry  filinvi  on  the  samf  svV 
as  the  tumor,  havinj^  crossed  over  up*>n  entering  the  etml,  Knd  an  mwil>- 
structcd  path  throntlh  the  unaffected  lialf  <»f  the  conl  tt^  the  hmin,  nntl 
sensatiiin  on  this  side  will  Iw  normal.     As  the  dlsea.se  pputrrcs-a-s  •M»\ 
more  than  half  of  the  eonl  i>  involved  the  los.s  4>f  jxiwer  ^'railually  atfi-il** 
the  arm  antl  leg  of  the  opposite  sideband  ;«'nsation  over  the  entire  Uii!r 
is  affected  tft  complete  los,s.     When  this  stage  is  nmhed  then*  is  inmft- 
tinenee  of  urine  and  feces  and  a  tendem-y  to  eontraelures  in  rhc  finmlriMl 
nnjsek's.     W1ien    the   tumor  aff^-cts   Ihe   rervieal   «'iilnr^nient    Hnn-iil 
paralysis  4>f  the  arm  or  arms  will  lie  found,  ass4>eiated  with  waMini;a% 
so<^)n  as  the  destruction  of  tissue  in  this  urea  is  complete.    "I'he  [wmh-'i* 
below    this   point    will    rennnn   s|>astie   as   U-fore.      When    the   lumW 
enhirgement  is  involved  th<' paralysis  is  confined  to  the  lawert'MivniitT. 
antl  U'corjies  Haccid  and  wiLsting  in  tyfH*  when  the  de>(niclion  of  llir 
coril   ti.s.sues  is  iTunpleted.     There  will   Ih-  ineunlincnei'  of  urine  »rn! 
feces.    StmsatiiHi  may  at  first  Ite  lost  here  only  in  the  oppi>sile  le^,  Imt 
later  may  afTcet  both  legs. 

Diagnosis, — Fn>ni  Pott's  disease  tumors  can  usunlJy  l>e  ditTerrntijitrd 
by  the  tleformity,  the  |jredominan4'e  4>f  Ume  |Miin.  and  the  *■  I 

lK>ne  disea,se,  antl  in  I'tLses  without  ilrfi*nnity  liy  an  .r-ray  e\,  n. 

The  loss  of  power  in  lioth  rondition.s  comes  on  slowly,  hut  f  here  isi  not 
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ich  evidence  of  complete  loss  of  power  in  caries  as  in  tumor.     Tumors, 
I  a  rule,  run  a  more  rapid  course. 

From  myelitis  a  tumor  can  usually  be  different iate<l  by  the  slowness 

onset  of  the  latter,  with  absence  of  inflammatory  symptoms  and  the 

^dominance  of  pain;  whereas,  in  myelitis  the  onset  Ls  rapid,  there  is 

3s  pain,  and  rapid  destruction  of  function.     Restitution  of  function 

myelitis  after  the  acute  symptoms  have  suKsided  is  an  important 

ctor  in  diagnosis.      Tumor  can  \ye  differentiated  from  neuritis  or 

ultiple  neuritis  by  the  more  rapid  onset  of  the  latter,  the  tenderness 

er  the  nerves  and  muscles,  and  the  loss  of  reflexes.     From  cerebral 

iions  tumors  of  the  cord  can  lie  recognized  by  the  localization  of  the 

mptoms  below  a  certain  area  of  the  cord,  the  absence  of  involvement 

the  face,  or  mental  functions,  and  the  involvement  of  the  bladder 

d  rectum. 

The  diagnosis  of  the  character  of  the  tumor  can  only  be  made  in 
presumptive  way  from  the  associated  symptoms.  Thus  in  a  case 
lere  there  is  tuljereulosis  elsewhere  in  the  body,  a  family  historj'  of 
berculosis,  and  no  evidence  of  bone  discjLse,  a  presumptive  diagnosis 
a  tuberculous  tumor  can  bi*  made.  If  then;  is  a  history  of  inherited 
acquired  syphilis,  or  if  there  is  evidence  of  active  syphilis  elsewhere 
the  Ixwly,  or  a  previous  history  of  such,  a  gumma  is  diagnose<l.  If 
;re  is  a  history  of  echinococcus  infection  elsewhere  in  the  body,  and 
;re  is  a  variation  in  the  intensity  of  the  pressure  symptoms  with 
nor  destructive  symptoms,  a  cyst  may  be  diagn<»sed.  If  these  fonns 
tumors  be  excluded  a  glioma  or  sarcoma  may  Ix*  present.  The  deter- 
nation  of  the  character  of  tumor  is  always  mort;  or  less  guesswork 
:!  unsatisfactory. 

Prognosis. — Prognosis  in  all  forms  of  tumor,  with  the  exception  of 
tnmata  and  of  simple  cysts,  is  unfavorable.  In  gumma  and  in  other 
ms  of  syphilis  of  the  cord  the  prognosis  will  dej)end  entirely  upon 
w  early  the  treatment  is  Ix'gim  and  how  vigorously  it  is  carried  out. 
len  destruction  of  tissue  has  alreiuly  takeii  place  little  result  may 
expected  from  treatment.  In  all  other  forms  of  tumors,  while  they 
rasionally  yiekl  to  medical  treatment,  the  only  hope  for  the  patient  is 
an  operation.  When  it  is  n'membered  that  tumors  of  tlie  spinal  conl 
children  are  very  rare,  and  that  early  life  is  a  (h'tern-nt  to  most  opera- 
s  for  a  serious  operation  on  the  nervous  system,  little  can  be  gained 
m  statistics.  Statistics  upon  operations  on  the  ntn'ous  system, 
ether  coasidered  here  or  elsewhere  in  this  chapter,  shouhl  not  be 
en  too  much  weight,  lx»cause  in  rare  operations  we  art*  much  more 
;ly  to  find  a  successfully  treated  case  placed  on  record  than  one  in 
ich  the  result.s  are  bad  or  where  then;  is  a  fatal  outcome. 
heatment. — When  a  timior  is  <liagnoscd  tlie  question  of  surgical  pro- 
iure  should  be  immediately  consiflered.  Two  or  three  w*^'ks  may  be 
'oted  to  the  administration  of  mercury  and  io<lide,  and  if  no  positive 
ulta  are  secured  and  the  case  is  otherwise  favorable,  an  operation 
luld  be  done.  While  the  results  of  operation  arc  too  often  vmsatis- 
tory  it  is  the  only  hope,  after  medical  treatment  has  been  tried,  in 
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keeping  tiip  patient  from  a  fatal  termination  c)r,  ut  thf  liest,  n  X\U  of 
ehronic  iinaliilisin.  (>|KTuticins  for  simple  rvstic  fortnationn  nf  ttr 
Kieningt'S  pneN.sinjj  on  the  .spinal  eonl  may  be  et»nipU*li'lv  .Hijit'fwfvil  if 
the  patient  witltstaiuls  llie  sluxk  uf  llic  4)|H'rulitin.  A  ray  of  this  kind 
was  reeently  re|x>rte(i  by  Spiller, 


TRAUMATIC  INJURES  OF  THE  CORD. 


A.  Concussion  of  the  Spinal  Cord.— This  siilgert  has  given  ruf  to 

so  iniirh  diseiissinn  in  e(»]iiu''iiu]i  with  the  siibjei't  of  railway  itijuiif!*, 
in  a  niedifivlejijHl  n'latiinu  (hat  a  ilffinitioh  uf  exaclly  what  \s  aieaal  u 
rpiite  iwH-essary.  The  moUfular  ehari^^s  of  thr  tjlilt-r  writfrs  an-  Inw 
hvjMJthetieal  fur  eonsiili'raliiHi.  A  stuMcii  traniiialiMn  withmit  olbrr 
injury  of  the  spine  or  eord  may  give  ris<'  to  eapillary  e\trji\UH»tiiinH  4 
l)l(Hhb  <legeneratinn  of  the  shealhs  of  \\\t-  niTves,  antl  ii  MH-iaitlan*  tntr* 
l^rowth  of  neiimglinr  tissue,  either  ItK-alixed  t^i  the  eenical  cfilurp'ianil 
of  the  cord  or  diiriisfly  dislribiited  llirmi^hrxit  the  enttn-  *x>nl.  Su<-Ji 
results  may  Iw  sevn  in  tlu'  spinal  eonJs  of  pntii'iiLs  tlying  from  intir- 
eurrent  diseases  after  falls  from  a  height  or  after  railway  uwx'iJentv 
Identieal  lesions  luive  Imvii  ex]X'riiiiental]y  prtwhu'ed  in  thi'  lowrr  iiairrudv 
The  restilt.s  of  this  eonditioti  apart  from  thr  slioek  priMlueeil  aiv  i* 
follows: 

There  may  be  at  first  a  paralysin  or  inarkeil  weakness  of  all  ftiur 
extremities,  whieh  Ls  n^eovere*!  from  in  the  ef*urse  of  u  fi'W  ilaw  or 
weeks,  ami  is  followed  liv  a  s*'mts|>aslie  condition  *»f  the  miLvIr*  with 
aw'kwartini^.s  lunl  stiffness  of  movement  aini  a  markeil  rxritation  of  all 
(he  retlexes.  In  severe  easi-H  in  the  fuHy  staphs  all  fi»rnis  of  ^'riNJiiitiB 
ituiy  1m"  lost,  or  only  sensaliun  for  pain  nnd  tcin]>cTatnn\  In  o(her  itw» 
there  la  no  clistnrhanee  of  sensationj  lu  still  others  there  w  anestlusii 
limited  to  one  side  4jf  the  IhmIv,  due  to  liy.iteria.  Fnmi  the  uimor  ultnh 
mieroseo])ie  ehanges  of  the  nerve  fibres  and  eelLs  and  .slij^lu  eapilUij 
hemorrhage  to  extensive  destruetive  hemorrhages  many  ifratlutioiiMn** 
be  observed. 

Pwgnoaia.^This  will  depend  on  the  extent  of  the  daniu^  (o  ilie  conl. 
In  mild  eases  e*im pie tt-  recovrn'  take?!  plui-e  in  a  ft-w  months.  In  (ithrr 
cases  perniftiKMit  loss  of  ]>f»wer  and  wasting  in  the  arms  f>ceurs. 

Treatment. ^ — Rest  in  Ih-cI,  with  miLssa^',  galvanism  and  fi^mduittH) 
exercises  wn^  indirjited- 

B.  Hemorrbage  of  the  Cord,— Then^  may  !*e  a  heinorrhap-,  locil 
or  exlensivf  in  rharaeter,  intiv  tfir  cord  ti.ssnes»  witli  partial  <»r  romplHr 
ilr.stnietion,  or  the  lu'morrhaKi'  may  snrrrjiind  the  n)nl.  In  rhil*lM> 
tfiis  eonditiim  is  practically  always  due  to  Iraiitmitism.  'llie  lienwtf- 
rha^'  is  usually  the  result  of  a  fall  of  a  (-oiisiilfrahlc  distamv,  whcTr  tlr 
child  larals  in  such  a  way,  either  on  the  feet^the  shoulders^  w  aU  faor 
extremities,  as  to  dissipate  the  forr-r  without  fnu'tuff  or  ili^loratkoa  of 
the  spine.  The  vessels  in  (lie  gray  ma((i'r  <»{  the  spinal  «>pJ  «jt  jb 
poorly  supported  by  surrouutling  tis.sue  that  a  rupture  ocriiRc,  lAd  ' 
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ml  hemorrhage  confined  to  the  gray  matter  sufficiently  extensive  to 
rolve  the  white  matter  or  to  destroy  the  entire  cross-section  of  the 
rd  at  this  point,  or  in  rare  cases  several  segments  of  the  cord,  is  pre- 
ated.  In  the  case  above  referred  to  in  myelitis  an  extensive  area  of 
5  dorsal  cord  was  destroyed  by  hemorrhage  into  the  cord  due  to 
iction  on  the  feet  at  birth.  Practically  the  same  causes  operate  in 
;  production  of  meningeal  hemorrhage. 

Bymptomatology.— The  onset  is  sudden  at  the  time  of  the  accident. 
the  hemorrhage  be  confined  to  the  gray  matter  of  the  cer\'ical  cnlarge- 
rnt  there  is  at  first  complete  paralysis  of  all  four  extremities,  with  loss 
sensation  up  to  the  upper  border  of  the  lesion.  After  a  few  days  the 
2ma  of  the  conl  tissue  surrounding  the  hemorrhage,  which  has  led 
the  pressure  causing  the  symptoms  of  the  transverse  lesion  at  this 
int,  subsides  and  function  rapidly  returns  in  the  lower  extremities. 
le  or  both  arms  remain  partially  or  completely  paralyzed,  with  loss 
reflexes  and  wasting  in  the  paralyzed  parts.  This  is  due  to  the 
rtniction  of  the  anterior  horn  cells  by  the  hemorrhage.  While  in 
ne  cases  sensation  completely  returns,  in  ether  cases  the  pain  and 
aperature  fibres  are  interfered  with  either  in  their  course  through  or 
the  neighborhood  of  the  gray  matter,  ami  a  loss  of  sensation  to  pain 
d  temperature  impressions,  persists  for  some  time,  while  sensation  for 
ich  remains  perfectly  normal. 

tf  the  entire  segment  of  the  cord  in  its  cross-section  be  destroyed 
!re  is  a  complete  loss  of  all  function  below  the  jxjint  of  lesion.  Par- 
sis  of  the  arms  will  be  flaccid  and  wasting;  paralysis  of  the  legs  spastic 
;h  increased  reflexes,  the  Babinski  reflex,  ankle  clonus,  and  incon- 
ence  of  retention  of  urine  will  be  present. 

[n  hemorrhage  into  the  lumbar  enlargement  the  jiaralysis  is  confined 
the  legs,  is  of  the  flaccid,  degenerating  ty|>c,  with  loss  of  reflexes 
\  incontinence  of  urine.  In  a  case  with  a  small  hemorrhage  into  the 
ral  cord  there  was  paralysis  of  the  calf  nmscles,  atrophic  ulcer  of  the 
e  of  the  foot,  incontinence  of  urine,  and  a  saddle-shaped  area  of 
^hesia  of  the  yxxsterior  surface  of  the  thighs,  all  of  which  develope<J 
Idenly  after  great  overexertion. 

Hemorrhages  into  the  meninges  of  the  cord  are  due  to  the  same 
ises  as  those  of  hemorrhages  into  the  cord,  and  pnxhu'e  .symptoms  of 
assure  on  the  cord  which  rapidly  subside.  A  sudden  paralysis  of 
"tion  and  sensation  below  the  area  of  hemorrhage,  with  .some  lanein- 
ng  pain  due  to  the  irritation  of  the  roots,  develop  at  the  time  of  the 
norrhagc.  '^Tliese  .symptoms  rapidly  <lisap|x'ar  and  may  leave  no 
ults,  or  there  may  l)e  evidence  of  chronic  irritation  at  the  point  of 
ion  due  to  organization  of  the  clot. 

treatment. — The  treatment  follows  the  same  lines  as  that  described 
der  Myelitis. 

Prognosis. — ^This  depends  in  a  study  of  each  case.  When  there  is 
ensive  loss  of  nerve  tissue,  very  little  return  of  power  is  to  be  ex- 
:rted.  In  meningeal  hemorrhage  rapid  and  complete  return  of  func- 
n  is  the  rule.     Irritative  symptoms  sometimes  persist.    Traumatic 
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hysteria  orncura.s(henm  may  complk-iite  Ihc  clinirnl  pw-tupe  and  peidi' 

for  u  long  time  uftcr  the  other  symptoms  lias't?  i]is»ppt';irc<!, 

C.  Fracture  and  Dislocation  of  the  Spine.— 'i'tic  n'Nulis  liuototicitfi 
of  tht'.sr  ('iiii(Iiti(tTiH  iirf  ]>ra<'tica!lv  tin-  suiiic.  In  rilhrr  t'iist-  thr  cifH  » 
pn'ssfiJ  ii]xjii  iiiul  is  cnisln-tl  or  naiiiik'tfly  ilr.slnvyrij.  Am  part  uf  dr 
spinal  conl  lituy  Ix"  injiirt'tj,  tin*  ilorsHl  i-ord  Ih-jtii^  nutst  fn*t|ut-nik 
fttffctfil.  There  13  usually  c-omplett*  ti*ss  of  futirtinii  Ix^low  tliw  ain. 
Piirnlysfs  is  spxytit'  in  tyix-,  with  iiiL-n'u.sc  nf  tho  rvtU*x<*s  iinil  rncoo* 
tinontv  Kit  rt^trntion  of  iirhn^.  Th*-  upptT  l«>riirr  uf  tlif  tirsioii  iimW 
<liai»;i»osi'il  by  the  ilekTiiitriatioii  of  llii^'  ujijmt  litiiit  of  Iosn  nf  scmaiiun. 
Tlu*  lower  limit  may  Ix*  drtermiiUHl  liy  tfir  un-ii  t>f  |>n'?i»Tv:ilinii  erf 
ri'Ht'Xfs.  Thus  in  u  caiH'  uf  crush  uf  the  foni  Jnc  tn  frw-lim*.  with  i*xU*i> 
sivT  iMtnc  trndorncss  am!  crt'pitu.s  iti  tho  lower  ^hirsul  urt-H,  ih*-  upfcf 
liinil  nf  aiH'stht'sia  eorn\spt)iitlLHl  to  tlic  first  lumbar  M'^jmrut,  tin- [«»• 
rrviitioii  of  thi-  kiu^'-jtrk  imlicating  that  th<;  ihinl  lumbar  segment  tX 
|('ii,st  WJLS  fiiiM-tiimally  intact. 

Treatment. — Thi-  only  tn,'atiiiciit  is  o[jeriiti(jn.  'I'he  rc?iiih.H  of  tifm- 
live  Irt'almeiit  in  the  lurj^*  inujorily  of  cn.sc.s  (»f  injury  to  tho  spiiir  bu 
^i v»'u  very  |>()or  n-sult-s  for  the  irtiirii  4>f  fuiieti4>u  after  the  n*lief  of  \mn^ 
sure.  Tiie  spinal  rrinl  is  nsually  so  enistieil  that  little  result  mii  Ik'^x- 
peetetj.  Kven  where  the  restitution  of  nutrition  i>f  the  intnispinitl  \ivi» 
IS  seeure<l  the  restitution  of  fiinetion  is  usually  a  very  nI<jw  prtK-ras,  nwl 
is  a  matter  of  months  or  even  years  until  the  muximuTii  p-^uIu  mn-ot^ 
tiiineiL  The  treatnient  uf  the  patient  whether  upi^ration  \vc  attrTnp"J 
or  lint  (Iws  nut  diJfer  esseiitially  or  even  in  detail  fpKi)  llwit  ;;;lveii  ulww 
for  myelitis,  future  of  the  synnal  t^ord  lm.s  Ik\.*ii  ulleinpteti  lu  one  easf. 
but  the  return  of  |x>wer  has  betMi  unsatisfactory. 


37PHILITIC  DISEASE  OF  THE  SPINAL  CORD. 

Syphilis  of  the  Spimd  ConI  in  ehildreii  i.s  UKiialty  the  result  \i 
hereditary  syphilU,'  but  nut  infretpiently  ra.s^'s  tn-eur  u\  inf«xiiim  "^ 
ehildrrn  bv  tlie  juirents  or  areidentally  from  others.  I  have  in  miivl  * 
faniilv  iti  whieli  four  (*hildr*.'n  nnd  thi-ir  mollirr  ppescnled  ev)il<-uiT  irf 
aetive  netjuln'il  syphilis  from  a  ilrnnkeii  and  dissoluU*  fafhrr.  W  li" 
aet|iiir*Hl  form  of  syphilis  tlie  tlisea.se  may  fohow  the  lypt*  of  syphiti«u' 
the  nervous  system  in  ifie  aduU.  tn  the  hereditiir>  form  llwri'  mat  Ir 
netive  syphilitic  TiianifeatatioiLs,  or  the  resiittanee  of  the  nerxiiu^  •ny^l'^' 
Uy  external  infeelicuis  may  be  lowrred.  The  i.niiiirna  as  u  .syinplniu 
of  ti-rtiarj*  s\phitis  aefpiireil  or  inheriletl  ha,*i  already  Uvn  eon*iiicml 
iiruler  the  subject  of  Tumors  of  tlie  Spinal  (on!.  'I'hc  other  oirwliiiow 
met  with  in  the  spinal  cord  an*  myelitis  anrl  meitin^imyehlt^.  "^ 
myehti-s  iloes  nc»t  difTer  from  that  iluc  Ut  other  eaiiM-s.  aurl  may  Iv  ■niir. 
subaeate,  or  ehnitiie.  Then*  is,  however,  iu  tlii-s**  eitst's  a  mote  markra 
involvement  of  the  bltwdvessels  and  resulting  endarteritis  It  ^ 
usually  a  manifestation  of  .seeondaiy  syphilis,  although  the  rbniwf 
forms  may  oectir  in  the  tertiary  sta^n.*,    \Vhile  the  myelitis  looy  occur 
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alone,  it  is  usually  associated  with  inflammation  of  the  surrouiuling 
membranes  of  the  cord.  It  is  rare  to  have  an  inflammation  of  the 
meninges  of  the  spinal  cord  without  involvement  of  the  cord  tissue. 
To  this  combination  the  term  me ningo myelitis  has  been  given. 

Symptomatology. — The   symptoms   of   an    acute   syphilitic   myelitis 
localized  to  one  part  of  the  spinal  cord  do  not  differ  from  those  due  to 
other  causes  and  described  above.    In  the  subacute  and  chronic  fonns, 
where  there  is  an  associated  involvement  of  the  membranes  and  the 
bloodvessels  in  an  irregular  way  over  extensive  areas  of  the  cord,  the 
symptoms   follow   a   rather   irregular  distribution,  tlepcnding  entirely 
upon  the  cortl  tissues  involved.    Inasmuch  as  the  dorsal  cord  bears  the 
brunt  of  the  attack  in  the  majority  of  cases,  the  most  common  manifes- 
tation of  subacute  and  chronic  syphilis  is  a  para])iegia,  spastic  in  type, 
developing  rather  slowly,  but  at  times  following  evidences  of  a  rather 
acute  inflammatory  ])rocess,  and  associated  with  increase  of  the  reflexes 
and  involvement  of  the  bladder  function.     As  the  disease  progresses 
the  other  tracts  of  the  spinal  corti  are  involved  and  irregular  areas  of 
loss  of  sensation  on  the  trunk  and  the  extremities  are  present.     When 
the  meningeal  process  extends  to  the  lumbar  enlargement  some  of  the 
Anterior  roots  are  involvt^l,  and  irregular  atrophy  of  one  extremity  or 
some  groups  of  muscles  results.    O^he  reflexes  in  the  atrophic  distribu- 
tion become  diminushed  and  arc  finally  lost,  while  in  the  muscles  which 
remain  intact  and  spastic  they  are  persistent  and   increased.     When 
the    process    extends    to  the  cervical  enlargement    there  may    be    an 
itrophy  of  a  single  grouj)  of  nmseles  or  of  one  ann,  and  perhaps  asso- 
?iated  with  a  spastic  contlition  of  the  opposite  arm,  or  this  arm  may 
■emain  perfectly  free,  or  there  may  Ix'  simply  loss  of  |K>wer  with  atrophy 
iffecting  the  muscles  of  the  hand.    Sensor^'  disturbances  may  l>e  present 
n  the  arms  when  the  posterior  roots  become  involved.     Irritation  of 
;he  posterior  roots,  transmitting  the  pain  inipressions  from  the  jjeriphery 
o  the  spinal  cord,  may  result  in  constant  or  intermittent  lightning-like 
Miins  referred  to  any  portion  of  the  body,  dcjx'nding  entirely  upon  the 
oots  affected.    A  careful  histor>'  of  the  disease  will  reveal  a  continuity 
►r  regular  sequence  of  the  symptoms  depending  upon  the  pathological 
)rocess,  Ix'ginning  in  one  area  of  the  cord  and  extending  in  its  irregular 
vay  along  the  meninges  with  the  involvement  of  the  underlying  cord 
issue.    There  is  in  these  cases  only  an  apparent  irregularity  and  atypical 
irrangement  of  the  symptoms,  and  if  the  ease  I)e  studied  with  the  exterj- 
ion  of  the  pathological  process  in  mind,  and  the  anatomy  an<l  physiology 
if  the  cord  involved  be  taken  into  consideration,  the  clinical  picture  can 
■asily  be  understo<xl  and  interpreted.     It  is  neither  right  nor  scientific 
o  make  a  <liagnosis  of  syphilis  of  the  conl  simply  because  the  symptoms 
►resented  do  not  fit  into  the  picture  descriWd  for  other  diseased  types. 
Diagnosis. — The  diagnosis  must  (Iepen<l  to  a  great  extent  on  the  rule 
if  the  extension  of  the  process  laid  down  above,  and  especially  upon 
he  hbtory  of  the  case  and  other  evidences  of  somatic  syphilis.     The 
pastic  form  may  be  mistaken  for  the  cerebral  palsies  of  childhood,  and 
specially  for  that  form  in  which  both  legs  are  aflfectcd,     The  absence 
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of  ItK-.-il  alfopliy,  the  incrpu-se  nf  all  the  rpflexes  of  the  Iowit  rxtrrniilT, 
the  aKsence  of  involvement  of  sensation  of  n  spinal  t\\ic,  the  hLsloiy^jf 
difficult  or  prolongct!  lalmr,  ami  tlie  lack  of  other  eviilen**  of  si'iijiilij 
in  ceri'bra!  palsies  will  make  the  (liii^noyis.  Aiiid"  iinn-ri^tr  |M)|]<»mvrlilis 
eun  eiLsily  bf  rlifTerentmteti  frtnii  syphilis  hy  the  jiliseiiev  of  MisturmiHr 
of  senaatioiit  of  piiin,  and  u  nuiiuul  cujnlitiun  of  the  reHexe.*  of  the 
rest  of  the  body,  with  loss  of  rvHcxcs  in  the  area  of  paralysis.  Evm 
in  those  ciuses  of  poliomyelitis  where  tJiere  la  more  lliun  one  foeiiiuf 
inflammation  an*!  wliere  ati  arm  on  one  side  and  a  lep  on  the  upp.l^ilf 
side  ntay  be  puralyxi-d,  or  when*  an  arm  or  le^  on  the  satne  wide  luaj  Ijp 
affcctedj  the  aente  onset  of  the  disease  and  tht*  absi*mr  of  .scuMtry  or  [laiii 
symptonvs  will  Ufiiually  l>e  .suifieient  to  make  a  dingnosis.  In  thoAPCiun 
where  a  f;umma»  a  myeliti.s^  and  extensive  involvement  of  the  nieiitiii.i'K 
arc  a,s.soeiated  in  a  single  ease  the  mere  eomljinMlion  uf  the  ihnr. ><■(»- 
anitc  )j;rtniipy  of  sym]»toms  will  ]>oiiit  to  syphilis  ius  tit**  eun.salivi'  hwlur. 

Treatment. — ^lereury  and  the  iodi^lesgive  j»(M>d  results,  when  uilmitii-*- 
tered  before  destructive  eonneeti^'e-tissuo  diAngca  take  jiluct';  wlifO 
given  late  they  are  of  little  benefit. 


DISSEMINATED  SCLE&OSIS.    UXJLTIFLC   SOLEBO&ia. 


While  c.'L'ie.s  of  Disseminated  Selerosis  first  eonie  under  oKnervalinn 
thirin^r  the  second  decade  of  life,  theri*  is  little  doubt  lliiit  in  a  Ur;,t' 
nund}er  of  eases  not  only  are  the  .symptoms  present  during  iIr*  fini 
deeaile  of  life^  but  may  Ik?  presem   even  at  birtfi  ('iolzke). 

Etiology. — The  dis(!use  ijij  commonly  re^arde*l  as  as-sociutcd  with  tl«r 
infcetious  disetLses  of  ehildhood,  but  it  may  not  fnllnw  nnlil  S4mie  Mum 
after  an  infe«.-tioTiy  fever.  It  may  ot-eiLsiomdly  dev4-|op  inimediatrb  affrr 
an  injnn'.  ()p|K"nlieir»  \\-m  in.si.sted  on  the  toxir-  natiiriMif  tliisuJrmif"' 
and  bus  directed  attention  to  the  intluenee  of  melalhe  |Miis(»nin^'  il^  :i 
factor  in  its  produetion.  The  oceiirrenee  of  the  disease  at  birth  fliwl 
of  castas  founil  in  succeeding  j»enerations  has  led  nome  to  corisiilrr  i(  an 
hereilittin'  ty|K'  of  *liseiV!ie,  Direct  hert^dity,  lic»wever,  bi  as  ran-  in  ihi^  a-^ 
in  iillicr  forms  of  organic  nervous  disease. 

Pathology, — Irn^j^ular  patches  of  sclerosis  arv  found  in  nlmo.st  fvcnf 
pfjrlion  of  the  central  ner^'ous  system.  They  are  more  freipient  in  ll* 
white  matter  of  tlu*  brain,  in  the  p<^ns  and  incdnltu,  iind  UMndlv  inn 
syiinnetrieal  wny  in  the  f)osterif>r  half  of  ihe  spinal  »-or»i.  The  arnw^i/ 
.s<'leri>sis.  however,  follow  no  iletinite  rule  of  hM-ation  arHl  may  <K''tir 
anywhere.  There  is  a  certain  vaj^ue  rehitioJi  in  iheir  early  fonimtiuo 
to  the  distribution  of  the  hliMMlvr.ssels.  Micn»si'opie  rxaminntion  stw»w 
in  the  early  stajf^'s  patches  of  aclerosi.s  sorronndinj;  the  li|<KKlvc9rli 
with  proliferation  of  the  neumgliar  cells,  destnictiim  of  the  myelin 
sheaths  of  the  n^rve  fibrivs,  init  with  a  pn's<*r\'Atinn  of  the  axii  c^'linden 
in  the  selenttie  areas. 

Symptomatology.— The  symptoms  prt».sejit<ii  are  at  first  wrakne*  ^^ 
the   lower  extremities*  followed   by  a  aitiiilar  condition  of  the  up[wf 
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tremitit.s,  with  int-rfiise  of  the  rcfifxea  an4  :i  spasliL*  ^ait.  A  charac- 
tfristic  intt'iitian  trt'inor  develops  early.  There  may  Ije  no  tremor  of 
the  haiuLs  iit  n'.st,  hut  when  some  voliintarf'  action  Ls  attemptetl  a  coarse 
tremor  btiL-onies  .so  niyrkcH  u.s  to  prevent  the  patient  feeiliii^  or  caring 
for  himself.  The  s|>eeeh  !i1>out  t!iis  time  l>eetmies  affected  ami  presents 
a  slow, deliberate,  tremulous,  scanning  quality.  An  exainiiiHtion  of  the 
eyes  shows  a  niurkcd  oscillation  of  (he  eyeball  fn>m  one  side  to  the 
other  on  lateral  movement.  An  examination  of  the  eye  fundus  usually 
shows  a  marked  pallor  of  the  temporal  sitle  of  the  nerve  head  due  to 
patches  of  s(*Ierosis  in  the  optic  nerve  or  the  optic  commissure.  The 
pupilii  are  more  or  k-ss  eoiitraeteil  and  react  .st>n]ewhat  sluggi.shlv  to 
liglit  and  uecfjinmodation.  In  rare  cases  tliere  may  W'  no  reaction  to 
ight,  but  reaction  to  arcuminodation  is  retained.  The  memory  not 
.iifre4|uently  becomes  weakened  and  the  other  intellectual  faenlties 
nay  be  likewiiie  impairetL  The  eonsbination  of  the  intention  tremor 
A'ith  nystagmus,  scanning  sf.>ee(*h,  and  mental  defect  is  eharaeteristic 
if  this  atfection.  If  to  this  l>c  added  im^gular  manifestations  due  to 
lalches  of  aelertjsis  anywhere  in  the  bruin  or  eon!  a  diagnosis  can  eiusily 
H'  made.  When  the  k\sions  first  develop  in  the  cortl  the  diagnostic 
lymptonis  may  not  develop  for  several  years. 

[  In  one  case  a  patch  of  ilense  sclerosis  in  the  posterior  columns  led  to 
i  (Jiagnosifl  of  Iwomotor  ataxia,  which  was  ehatigcti  after  two  years  by 
mother  observer  to  ataxia  paraplegia.  This  was  due  to  an  involvement 
if  iMith  lateral  eolimms  of  the  eord  by  irregidar  patches  of  sclerosis  in 
he  inter\'ah  A  year  later  the  loss  of  power  in  the  lower  extremities  was 
to  complete  and  the  spasticity  so  marked,  due  to  a  lesion  high  up  in  the 
lorsal  e*>rd  which  involved  the  entire  area  of  eross-seetion,  that  a  diag- 
losis  of  spastic  paraplegia  was  made  by  a  thinrl  observ^er.  The  lesions 
II  this  v.iUiv,  which  were  so  long  conHncd  to  the  spinal  conl,  had  they 
^n  as.*i(X'iate<l  with  the  symptoms  due  to  involvement  of  the  cervical 
blargi-^ment  of  the  cord,  the  medulla,  and  the  jxjns,  would  have  led  to 
tD  easy  diagnosis.  Tfie  examination  of  the  eye-groumts  in  this  ease  apart 
'rom  the  alxne  symptoms  wouM  have  shown  the  irregular  areas  of 
vhileningof  the  disks  due  to  patches  in  the  optic  nerves  and  commissure, 
j  In  some  cases  when  the  patches  of  sclerosis  affect  the  anterior  horns 
ll  the  spinal  cord  atrophy  of  the  muscles  develops.  The  involvement  of 
IfeDsation  is  irregular  and  depends  upon  the  patches  of  sclerosis  in  the 
pinal  cord.  Areas  of  anesthesia  present  at  one  time  during  thc<!isease 
nay  disappear  if  the  axis  cylinders  running  through  the  sclerotic  patches 
lo  not  undergo  complete  degeneration.  Paralysis  of  the  cranial  ner\'es 
fclso  occurs,  particularly  of  those  ner^'t^  supplying  the  ocular  nmseles. 

Diftgnosis. — Multiple  sclerosis  occurring  in  childhiMxl  ami  presenting 
he  scttiming  sjjeecht  the  nystagmus,  the  intention  tR'mnr,  and  mental 
lefec-ts  is  not  likely  to  be  mistaken  for  any  other  condition.  There 
re  eases,  however,  which  have  l>cen  diagnosed  in  the  early  stages  as 
horea  or  spastic  spinal  paraplegia.  In  such  eases  time  aids  in  the 
liagnosi.s  and  the  examination  by  the  ophthalmoscope  revealing  clmngea 
n  the  optic  disk  as  mentioned  above  will  be  of  considerable  value, 
53 
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ProgiMrtu,^pTO^(>siH   lus   far   iw   life   is   cunfemrtl   Is  goori.     Vnttf* 

lie)^inninp  in  childhocKi  rarely  live  beyond  middle  life.    'ITierc  w  tm 
hop<'  Fop  cupc. 

Treatment. — ^Wv  tivatnicnt  of  n.disoaae  of  a  type  rreopni»r«i  fwrn 
the  beginriinf;  to  bt-  iiiruralik?  must  Im'  in  the  dirtt'luni  i»f  makiji);  thr 
patient  com  fort  able.  Tliia  is  tx'st  .seeiireil  by  attcittion  to  the  grnrml 
hy^^iene,  the  avoidance  of  fatigue  and  proUmfje*]  hours  r»f  rest  'fV 
treitior  is  to  a  rertniii  extrnt  eontmlled  by  kecpitij^  the  iniiM-lm  in  pM 
eondititjn,  \yy  niassa^(%  electricity  {>idvanisiii),  and  hydnitherapy.  A 
tepid  (ir  vanri  biidi  Jisscwiutod  with  j^eiitle  iniissaj^'  (jives  iJie  li«^<ltffn-(, 
Many  *lrugs  have  Iwen  u.sed  with  iicf^iitive  n'snlts.  'V\\v  ioiUdcs,  bro- 
mides, mercurials,  and  nitrate  of  silver  are  the  favorites. 


ABIOTROPHIC  DISEASES. 

throwers  has  rerentW  n.-wvl  tlie  term  Abiotniphv  to  dcsij^nate  (liitl  Hjn* 
dition  of  tissues  in  which  there  k  an  iribcn-nt  dcfrct  or  hu  k  of  vitiJilr 
This  is  manifested  by  an  early  tlegenierntion  or  Ions  of  fnnetian  of  llw 
tissues  affected.  The  cla.ss  t>f  diycascs  referable  to  the  «erv(*u.s  svfilon 
wfiicli  we  shall  consider  as  Ijelonpn^  to  this  ^roup  atv:  a.  Hcnilitary 
ataxia  fFricdreicli'a  ataxia),  b.  Hcretiitary  spaatic  paralysis,  f.  Mus- 
cular dystropliies. 

HER£DITAR7  ATAXIA. 

Hercilitary  Ataxia,  or  Frtcdrciel/a  Ataxia,  is  essi-ntially  a  di.Hfi«r«f 
childhor>cL  Friciireieh  in  deseribinjir  this  disease  in  IKty  ei»ti'(iiifml  it 
a  juvenile  ftirni  i>f  Im^omotor  ataxia,  and  called  attention  to  its  o>ngeiiilil 
ori^dn  and  tuthe  fact  tliat  it  atrected  several  nicudicrs  of  ihe  sanic 
family. 

Etiology. ^I'riedreich's  dist^aac  always  occurs  in  early  life  (Fl^.  IKl). 
It  LS  usually  fully  developed  liefnr^  the  scconri  de<'a*1t».  Cosirs  (Irvelop* 
injj;'  after  this  periofi  are  always  open  to  the  suspicion  of  brlon^n^  I*) 
some  other  lii.sease  i^nnip.  Of  the  143  cases  enllectiNl  by  tiriffilhl-'' 
wcurrcd  Ix-fore  the  a^^i'  of  twcj  years,  39  between  the  sctun*!  and  sixth 
year,  A-y  Ijctwecn  the  sixth  and  tentfi  year,  2t)  iH'twwn  llic  eleventh  atui 
(iflecnlh.  IS  between  the  sixteenth  and  twentieth,  anil  5  lictwwn  tlif 
twcruieth  and  twenty-fifth  year;  SO  were  n)a]e;<i  and  57  femalex.  Somr 
cases  have  followcfl  the  infectious  fevers,  but  they  are  factors  onlf 
in  so  far  as  they  develop  an  iulicrctit  abiotroj>hy.  ()p]>fuheim  Ii** 
considered  an  inherited  syphilis  to  be  a  factor;  he  has,  however,  ftmod 
few  to  aj^ree  with  him. 

Pathology. — flrossly  the  spinal  ror^l  is  smaller  than  rionnal.  TV 
microscopic  examination  shows  an  extensive  de^niTation  in  the  pt**!*^ 
rior  and  hiternl  eohimn?*.  The  dc^-ncratiou  is  a.ssociated  with  an  cxtrn- 
.sive  sclerosis  in  the  columns  of  (foil  and  Hnrdach,  more  marktxl  in  the 
former,  and  a  lesser  prade  of  jwlenisis  in  the  crossed  pyramidal  motor 
tracts,  and  of  Clarke's  column  of  ganglion  cell;:*  in  the  |x»ttenor  gra; 
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norns.    'Vhi'  dcgrncration  af  ihf  spinal  rord  rxtcntis  wa  far  as  the  modiillM. 
Alruphy  of  the  |>f>Htt'ruir  root.s  ami  of  iht*  jK-riplieral  iht\ts  lias  lurri 
Jescrihcd,     UtHvul  rjin-fiil  rxairiiiiHtions  4>f  X\\i}  rt'st  of  tlu'  spin:i[  cnrd 
have  shown   a  defective  tii^velopment   (diminution  of  the   number  of 
ibrea    in  areas  not  affected    by  the    scleroais), 
rh^re    are  aL^o  ft'wor  gan^Uon  colis  in  the  an- 
lerior  and  [)ostcrior  liorns  thiin  in  nt)rmal  cord.-5. 
M:trr]u  has  stated   that  secondary  chan^is   lire 
^^e^it'^lt  in  the  eerelx'lhim.      Tiiere  is  therefore  a 
narkect    dej^nenitinn    with    selerosJs    aifeetin;^ 
Kith  motor  anil  HeriHon-  paths  and  evidence  of 
loftf'iive  d*.*vel(>piuent  of  tlit'  other  eord  tissues. 
Symptomatology, — 'I'he    discu.^e  may  ho    con- 
genital and  an  abdcnee  of  motor  pt)wei-  be  pres- 
ent   from  birth.    These  children  never  develop 
he  power  to  stand  or  walk  an<l  eventually  pre- 
ent  tlie  same  clinieal  picture  as  found  in  tho^r 
[fho  a(;(|uire  the  disea.se  later.      As  will  h^.  seen 
rom  the  tables  quoted  nuwt  cases  bcjjin  iKHween 
lie  fifth  and  tenth  years  of  life.     A  careful  his- 
r>ry    will     usually    show    some    manifestations 
irior  even  to  this  time.      When  the  child    leantH 
»  walk  it  is  often  foiiml  that  he  is  nnsteady  on 
js  feet  with  an  awkward  sta^gerin^  gait,     If  hr 
las  already  learmnl  to  walk  an  ataxia  of  (he  lower 
ltn))s    is  first  manifested;   the  piit   is  un.steady 
nd    swaylnjt;,  the   le^s   sprea<l   apart,   and   the 
&ot  brought  down  witli  a  smlden  stamp,   very 
auch  the  same  but  not  so  marked  as  thut  seen 
a  locomotor  ataxia.    When  the  child   tries  to 
tand  he  sways  frtini  side  to  siile  antl   if  the 
Wt  arc  appmximatcd  there  is  distinct  oHcillation 
f  the  bo<ly  *hie  to  an  attempt  in  the  weakened 
Hisck'S  to  preserve  the  balance.    After  the  ataxia 
\  well  developed  rigidity  of  the  limbs  due  to   an 
tfection  of  the  motor  tract  in  the  lateral  ef>himns 
econics  manifest.     There  is  now  adiled  aspas- 
c   element  to  the  pfait  with  a  ten<lency  to  ttrag 
|p    feet  and  muscular  weakness.     Even  in    this 
jwly  stage  of  the  flbease  an  examination  of  the 
fes  will  show  a  lateral  oscillation  of  the  eyeliall 
D    attempted    nitiveuients;    there    is,  however, 
o   alfertit>(i   of  the  m-nlar  muscles  or  ibe   optie 
isk-     In  advanced  eases  the  riijidity  of  the  lower    elbows.   (Biftrr.j 
rtremities   bec*nnes  marke*!,  the  loss  of  power 

Iniost  complete,  the  n'flexes  alHilished.  and  the  arms  so  ataxic  that 
ttenipts  at  movement  results  in  irregular,  slow,  ehcjR'ic-llke  mnvemeiits. 
liere  may  be  abo  some  I033  of  power  in  the  arms.    Speech  is  now  alow, 


atailii.  TbGK.wkwKrdptwtiire 
BniJ  fonvnnl  bending  oi  the 
iKxIy  are  noUcvAble  ;  alHi  Ihe 
nM^tn  ti«3x1oD  of  kncei   and 
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indistinct,  ami  tiillkuh,  with  HUrillury  ttvmors  of  »lir  tonjflM'.  TV 
sen^Eititin  is  usually  normal  iind  lictnnu's  atTtK'tci)  only  luti'  in  th(*dbv«.ir. 
TluTt'  i^  usually  no  jwiin  ami  no  iliaturlvantt*  of  tlic  funrtiun  of  the  blail- 
tier  or  nxtuni.  lu  Ihu  iulviint'cd  ca-^-i  tliu  fit't  prt-M-ut  a  Vfryrhunwlcrulic 
fU'formity;  thi-y  an'  apijarcnily  shortened  iLiid  in  u  tx>ni])tion  of  pn 
cttvus;  tliu  tot'S  art'  liypfrfxti-mltNl^  und  Ihis  Ls  ("ipccially  \n\f  ofllw 
girat  tof.  which  is  lirawii  batk  like  a  hook.  Thi*  nti'nljiiity  of  llwsr 
afFtvted  is  usually  defcctivi*;  ihuy  are  cdiK-utinl  with  {linieully,  amj 
riMuiiiii  ill  a  backwanl  or  I'vvu  infantile  inrntui  conilition, 

Prognoflis, — IVu^nniHis  is  favorable  as  to  lift*  hihI  ahsohiti-ly  unfovor* 
nhle  a.'*  to  (.uri",  TlitTL'  i^  no  known  nictluMl  of  trcatnirnl  whi*fi  ran 
ap[)n.'riat)ly  affrrt  llu^  pn*prt'ssivc  tTiinrs*'  «»f  ihc  dist-asc. 

Diagnoaifl.  — TIk'  only  i-omlition  from  which  it  is  to  l>r  <J(lTrn-mi* 
is  u  ctrciii'ltar  form  of  aiajria  ileacrilx'fl  l>y  Marir.  This  tliNriw 
Hrat  dcsC'Hbctl  by  Marie  and  has  the  titubulion,  iitaxiu,  Ctvnior  of  t^ 
heiul  and  of  thi'  extreinitios,  ami  thv  ny.sta^^inus  seen  ui  Frieiln-fch'i 
atavia.  It,  however,  4liffeTs  in  sevcrid  (rsseuliul  particulars.  Alnijilir 
of  the  cerclK'lluTU  liiis  Itt-cn  ftnunl  iu  thre*'  raises.  The  spinal  iTinlVw 
not  ilisejiiieri.  litTCilitary  cerebellar  ataxia,  however,  c-oiui-i  on  iflrr 
tlie  2450  of  puberty  with  some  loss  of  power  in  the  lept  and  a  nuNltratf 
ataxia,  !iUt  not  so  inarked  a.s  that  of  Friedn-ieh's  ^list-ase.  'I'hrrc  hit 
marked  disturbaheeji  of  selLsutii>li.  Amlilyoptji  and  eontraeiifm  of  thi- 
vi-sual  fields  ihw  Uy  atrophy  of  the  optic  nerve  may  U'  pn'srnt.  I>i)ilii|ita 
ami  color  blimlriess  have  also  In'on  deserilKHi.  Tlu'  cNti'iiHivr  drf^niiilv 
of  the  foot  and  tlie  kyphosis  of  Friedreich's  ataxia  are  not  prwent 
This  is  also  a  family  disease  «n<l  sevtTal  nieinlx^rs  of  the  same  famik 
may  tx'  affected. 

'^oatment. — 'Hie  jjrn^TutHis  and  tn^atrnent  are  as  hopelc&s  iti  iKf 
cereltellar  form  of  ataxia  ils  in  Frietlreieh'a  atiL\ia. 

While  nothing  can  be  done  to  cure  either  one  of  (he  nhove  iliN***-***. 
much  may  Ik'  done  to  pr*.>long  life  and  to  make  the  patieni  romfnrtilil' . 
Attention  lothelKMly  functions  anilcspeeially  to  nutrition  and  lolhr  pH'- 
troenteric  tract,  plenty  of  fn-sh  air  and  sini-Hliim-,  and  mild  nuLvgij,'*'  x-^^* 
ciated  with  hydrplherapy  to  assist  in  keeping  the  muscular  .ly^teiii  wi 
gwKi  eonditionj  give  better  results  than  jiiechcinal  nieasurejj.  Iu  (he  itirt 
stages  eare  should  be  taken  to  prevent  eonlraetures  and  defonriili. 
Not  only  riocs  iscction  i>f  the  tendons  relieve  the  »lefonnity,  but  ofti*n 
overcomes  the  InereaseHl  tensloti  and  by  (he  it-suUing  Tt'hixatiou  tif  llic 
niusclfs  relii'Ves  the  disttunfort  or  even  pain  due  to  sp&sm.  \haih  ««> 
curs  after  years  of  invalidism  from  some  intercurrent  afTeclion. 


HEREDITARY  SPASTIC  FARAtTSU, 


HereriitaTy  Spjistie  paralysis^  or  Family  Spastic  Paralj-sw,  In  aromli- 
tion  of  spiLstic  paralysis  affeetinjr  tlic  tower  extremities,  at  tinww  U>  • 
slight  degree  the  u[>f>er  extreinilies,  and  tKmrritijj  as  a  family  divM* 
with  heredity  asiin  important  factor.    It  may  bcdu*;  to  dUTovut  causes- 
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itically  all  of  these  ca-sps.  hfiwcvrr,  tk'|X'in]  on  elu  aliiotrophy  ami 
iftftive  development  of  either  tfie  liraiii  tir  of  the  spinal  txirtl  (Figs. 
,  184),  We  irifly  therefore  eUissify  lln-ni  intu  two  distitiet  types: 
Tho-se  (h»e  to  a  defective  development  of  the  motor  tracts  (cro-sg 
imidal  traets  of  tlie  .■^piniil  cord),  {h)  Those  due  to  an  arre^ited 
bral  development. 

\)  In  the  first  group  of  eases  there  is  no  evidence  of  cerebral  disease. 
re  13  simply  an  affection  of  the  spinal  motor  tracts.     These  may 


Fia^iaa 


fin.  IM 


id  Hpaslicparap]«gl&:  walUtig  or  iUtiiJ- 
Snx  alone  ImpoMlbLe,   (nercum,) 


T  as  isolated  eases  (Little's  disease),  in  fjroiips  in  an  individual 
Jv  without  previous  heredity,  or  there  may  he  a  history  of  eases  in 
immeiliate  pfeeedJnpf  ^feneration  or  in  eollatern)  hranehes  f)f  the 
(ly.  They  may  develop  in  early  childlun.Hl  or  les,s  fretjiiently  later 
fe.  In  a  family  which  recently  came  under  ray  observation, several 
ibers  prej9entcd  a  paralysis,  spastic  in  type,  developing  about  puberty, 
:h  wa3  progressive.  This  family  represente^d  a  typeof  this  rliseasc. 
hepe  19  a  development  in  late  (^hildh4fod  of  a  h>ss  of  jmwer  associated 
spasticity,  a  disturbance  of  the  ^ait,  anil  assiK-iated  with  incrcfLse  of 
reflexes,  the  liabinski  reflex,  \\\v\  ankle  clonus.  'I'hcre  is  no  loss 
eiuation,  no  disturbance  of  the  bladder  or  rectum^  and  no  true 
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ataxia.  The  mentjvl  ronrlition  of  those  chiUJrt'ti  iind  those  who  haw 
gone  on  to  athilt  hfp  is  practically  normal.  TluTt*  is  iiiii  rviilrniT  h 
any  of  tht*  cast's  tlmt  ac(*iticiits  at  hirth  i>r  ucijuircd  ccrchnil  <hs*'asi-  hvl 
uught  to  do  with  the  proiliiclion  of  (he  symptoms.  'Vhv  liist-ase  h  • 
pr*>ffrcssive  one  bik]  finally  rfsiilts  In  such  lc»ss  of  jjowrr  it*  tii  a»iitiii<r 
ihi'  patient  to  a  rollitiK  cUair  or  to  l>cil. 

(It)  ArreaU^d  Crrfbral  Devclopmr^/it.    Ammirotic  Famihj  idiocy. — Czae* 
of  tliis  klml,  first  *|escrilicii  hy  Frciul  and  Sacfis^  of  New  York,  om--^ 
sionally  occur.     MnsI  of  lliccn  arc  seen  tii  Jewish  faniiliert.     A  rhiU 
who    is  born   appai\*ntly  healthy  and  o\   j^hm!   physical  and  rmniji 
dcvelopniml  doi\s  well  fur  several  nionMis  to  a  year  and  then  U-yl 
show  evidence  nf  arrcsteil  4'erehrjd  *|eve|opnieiil.     The  niettUiJ  f;u  ill 
either  come  to  a  standstill  or  rt^trogress  and  a  conchlion  of  idiiwy' 
presented.    Nynta^nus  occiiris  anil  is  a*vs<»ciate*l  with  ppn^*:vtive  hhiM 


\ 


Ftik  IV. 


child  WHJ  ver>'  bright  ami  tmly  [H%^Mitc4  iltL> .' , 


^'V»  iJiit,'c}ii|il  u>t«i 


ness.  This  is  due  to  an  atrophy  4)f  ihe  optic  nerve  and  u  ^ifniyish-whiit 
opacity  in  the  region  of  the  fovea  rentraliH.  'I'his  may  i»c  a)l  th«t  ii 
presented.  In  otiier  caset  a  spa-^tir  pnraple^a  nf  the  lower  extn-nirtis 
develops;  there  is  tren\or  of  the  urnis^  due  probahly  U>  U^s  of  pcmn; 
cx<-c,sj<ive  slowness  in  whatever  H}>-cch  may  W  prewiit,  antl  liniJIy 
ilcath  after  one  or  two  years  frijni  progn-ssive  emaeijitioii.  CuunjL'^iiiQS 
arc  never  present.  The  patholosj'  of  (his  conditiim  conswte  in  a  rooh 
[ilctc  nrre.st  in  the  (levelopmcnt  of  thr  vAh  in  the  cc^'llml  cortex. 

DiagaosiA. — The  diaf^nosis  of  the  piin-lv  spinjd  tv[)e  is  <iim|iarativdT 
ea-^y.  (iiven  several  meinUers  of  the  sa>ne  family  afT<^-led  hy  iipttlr 
paralysis  of  the  lower  cxtrtMuitics  witlioiit  sensorj'  dcnin(ji-mrnt  <ir<fi»* 
tiirbance  of  the  lihidder  or  rtt'linn,  there  is  no  other  condition  wiih 
which  it  could  l>e  conf*nindei!  with  a  pos.^ible  ex(¥ptinn  of  tlnwe  rur 
cases  in  which  several  memhers  of  the  same  family  prewnl  h  irivliril 
fnnn  of  paralysis  due  to  the  fae(  that  in  a  coiitnu-t^J  [»etvis  in  the  mothrf 
prolonged  labor,  or  the  application  of  forceps  re^uUeil  in  hniin  injun 
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in  successive  labors.  These  cases  date  from  birth  and  are  associated 
with  convulsions,  marked  mental  defect,  as  a  rule,  and  the  different 
individuals  may  present  different  types  of  paralysis.  (See  Cerebral 
Paralysis  of  Childhood,  p.  957.) 

Amaurotic  family  idiocy  due  to  arrested  cerebral  development 
presents  a  clinical  picture  so  distinctive  and  the  history  of  its  occur- 
rence in  several  members  of  the  same  family  that  it  could  hardly  be 
confounded  with  any  other  <iisease.  A  brain  tumor  in  a  child  would 
give  blindness  with  motor  symptoms,  but  there  would  in  all  probability 
in  these  cases  be  convulsions  or  other  localizing  symptoms.  The  ophthal- 
moscopic examination  would  undoubtedly  make  the  diagnosis  as  the 
optic  atrophy  arid  retinal  changes  of  family  idiocy  are  entirely  unlike 
the  choked  disk  of  brain  tumor. 

Prognosis. — The  prognosis  in  both  class  of  disease  is  unfavorable. 

Treatment. — ^There  is  no  known  treatment  that  effects  the  course  of 
cither. 

PB00RS8SIVE  BTOSOULAR  D7ST&0PH7. 

The  term  Muscular  Dystrophy  will  l>e  used  in  this  section  to  designate 
a  group  of  diseases  distinctly  localized  to  the  muscular  structures  in 
order  to  distinguish  them  from  another  class  of  diseases  to  which  the 
tetm  progressive  muscular  atrophy  ha^  been  applied  and  due  to  disease 
of  the  anterior-horn  cells  of  the  spinal  cord.  It  will  therefore  l>e  under- 
stood that  unless  otherwise  so  stated  the  central  and  peripiieral  nervous 
systems  present  no  pathological  con<litions.  Progressive  muscular 
dystrophy  represents  an  abiotrophy  of  the  muscular  tissues.  Any  of 
the  voluntary  muscles  of  the  body  may  be  affected.  Several  types  of 
the  disease  have  been  described,  depending  upon  the  distribution  of  the 
muscles  affected.  There  is  little  necessity  from  a  clinical  or  pathological 
standpoint  of  following  these  artificial  types.  The  different  types 
gradually  merge  one  into  another  and  there  are  cases  which  cannot  be 
assigned  to  any  particular  group.  The  types  descril)ed  are  as  follows: 
(a)  Landouzy-Dejerine  type  affecting  the  face  and  shoulder  girdle.  (6) 
Erb's  type,  the  juvenile  form  of  muscular  dystrophy  in  which  the  mus- 
cles of  the  shoulder  girdle,  the  pelvic  ginlle,  and  the  back  are  affected, 
(c)  The  pseudohypertrophic  form  of  muscular  dystrophy.  This  refers 
more  to  the  type  of  muscular  change  and  secondary  fat  deposition  than 
to  the  muscles  involved. 

Etiology. — This  disease  occurs  in  families  and  sometimes  all  of  the 
members  of  a  family  are  affected.  There  may  be  a  true  heredity,  several 
generations  l)eing  affected.  More  mtiles  than  females  show  the  disease. 
The  transmission  of  the  disease?  is  usually  through  the  mother.  The 
infectious  fevers  and  traumatism  have  been  suggested  as  causative 
factors,  but  are  probably  accidental.  The  disease  represents  an  Inherent 
congenital  defect  of  muscle  vitality  leading  to  degeneration  in  certain 
groups  early  in  life.  Members  of  collateral  branches  of  families  may 
be  affected  with  perhaps  only  a  sporadic  case  in  one  family. 

Pathology. — The  most  careful  examination  of  the  brain  and  spinal 
cord  even  in  those  cases  that  have  lasted  many  years  (as  in  Spiller's 
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and  Dejcrine's  cases)  has  shown  no  ohan|^  in  the  tvntral  or  jwiph- 
eral  nervous  systems.  The  exuniination  of  the  muscles  showit  ■ 
marke<l  atrophy  of  the  inriividual  mustie  fibres  with  hi»  inrri***  in 
tilt'  nanil>er  of  the  muscle  ami  interstitial  nilelei.  With  thi^  atrophy 
of  the  individual  musele  fibres  the  striations  are  Itisl  jiikI  finally  mIi^h 
there  is  a  marked  atrophy  of  the  muscle  the  muscle  suhstanre  of  snmt- 
of  the  fibres  ilisappeap,  leaving  the  sheath  filled  with  an  e<iematinh 
exuilate  or  its  pjare  is  taken  by  a  deposit  of  fat,  ^H 

In  some  cases  the  interstitial  contieetive    tissue  is  larger  in  ainnil^^^ 
with  an  inereaie  in  the  deposition  of  fat.   Individual  muscle  fibn-s  uinr 
tn?   hypertrophied    and    lar^   giant  muscle    cells  and    fibn*s   ffillrwiiv^    i 
the  ap|>earatice  of  normal  fibres  may  l>e  present.     The  pnilifcraliou  iiF 


>'ean,    Tbecalvfta  ■.ad  tbs  antertar  surfkoQ  of  Ltie  tlilglM  Mre  li  ypettlvplllttL    Tbe  mNOlBi  of  IMHJ 

imtk  Are  a^(iufiIi]ci1  The  eldc^c  hnn  so  mwA^  wt:^kii>i»  <jf  iJii.'  musrlin  of  the  neck  that  to  cBiBP^fl| 
liultl  ui)  blsheod.    (Curecbnunu,  KUa.  AbUJduu^nj 

connective  tissue  and  the  ileposition  of  fat  which  are  mast  nmrkrtl  jn  tbe^ 
pseudohypertrophic  form  are  sceomlary  to  the  atfxtphy  of  the  mu«lr-^ 
fibres.  The  giant  muscle  fibres  are  probably  an  attempt  at  ii^npm.'a— ^ 
tory  hypertrophy.  j 

Sytuptomatology.      (a)  Landouzy-Dejerine  Type. — This  type  atiially 
develops  in  early  childhoo<l,  but  I  have  seen  two  cases  develop  in  nduff 
lir<\    The  jMs-uliar  fcaturt^s  are  the  early  atrophy  alTe<'tiii>j  t^ie  mu*(lr» 
of  the  face  bc^imin;^  in  the  orbii-iilaris  4>ri.s  and  extending  tn  tht-  levalur 
menti,  the  rbtorii,  and  later  to  ihe  other  niuscies  of  the  face.    IV  IJps 


(h)  ErI/s  juveriilf  hj]w  usually  Iw^ins  between  tlie  twelfth  jint]  six- 
tprnth  year,  ajul  in  nipi:  instance.^  even  later.  The  mu.sdes  of  the 
shouliter  girdle  are  first  affectetL     The  pectoral  muscles,  the  trapezii. 


Paeudohypertpophic  Paralysis. 
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.tissimus  dorai,  rhomboi<ls,  and  deltoids  are  successively  affected. 
riitre  mav  be  a  tnir  atrupliy  or  tlie  inii.sdfs  may  luaintaiti  their  orif!:ina] 
nsK  or  tven  be  sHghtK'  infreused  in  size,  but  v.-itli  proji:ressive  loss  of 
Bower.  There  is  diilieully  in  elevation  of  the  arms;  the  shoulders  are 
Birown  forwani  and  the  scapuliie  project  away  from  the  cheat;  and 
when  the  niuscIcH  of  the  bnek  become  involved  lopdoais  appears.  If 
there  is  no  arrest  of  the  dLseitse  the  lower  extremities  becojiR-  atf(.H-ted 
l^gUining  in  the  muscles  of  the  hip  and  progressing  downward  fn  the 
feet.  The  ilifficidty  in  walking  due  to  loss  of  power  in  the  lower  extn*m- 
ties  is  aceentviateil  by  the  affection  of  the  back  inuseles,  until  finally 
;he  patient  is  confined  to  the  wlieeling  ehair  or  to  Ix-d, 

(e)   Psendohtjpcrtrophie    Form. — 'lliis   form   usually  begins   early  in 
ihiUlhotMl  Ijetween  the  st-eoiid  anil  seventh  years  with  an  increase  in 
iie  size  of  the  calves  of  the  legs  aiul  of  the 
;highs,    With   this  increase  in  size  there  is  a  Fiq.  hi 

listinct  la's*  of  power  with  a  clumsy  and  awk- 
¥ard  gait  (Fig.  1S6).  Fatigtie  (levclops  after 
flight  I'xerlion  anil  aci'cntnates  the  awkwar'l- 
less  and  weakness  of  the  Inwer  extremities. 
ft'hen  the  disease  is  fairly  well  adviinf-ed  ijjg 
?hi!d  experiences  mneh  dittieulty  in  ari^iing 
rom  a  sitting  or  reciinilx'nt  p«isture.  It 
loon  learns  to  nse  the  liand.s  to  assist  it 
md  literally  climbs  up  itself  by  pushing 
vith  the  hand»  upward  along  the  leg  niilil 
i  assumes  an  erect  posture  {P^ig.s,  IR7  to  I'.H)). 
/V'hen  the  muscles  of  the  hack  bcennic  alTeete*! 
he  forward  curvature  fff  the  spine  4jf  the 
umbar  region  with  a  fmekward  position  of 
he  shouhlem  and  cervical  spine  to  compensate 
or  this  gives  a  peculiar  slaniling  attitude 
Fig-  101).  The  legs  are  held  witle  apart 
knd  the  gait  is  describcfl  at  this  jM'riod  as 
vadilling.  The  muscles  of  the  shoulder  girdle 
md  arms  later  become  affected  and  present 
he  same  psemlnhyj-iertrophy  (Fig.  102).  The 
nuseles  of  the  forearms  and  hands  if  affected 
U  all  are  only  so  in  the  very  latest  stages  of  the 
iisease.  There  is  no  disturbance  of  sensa- 
ion.  A  diminution  of  the  reflexes  occurs 
vhcn  the  loss  of  p(»wer  becomes  marked.  The 
Tlectric  reactions  here  are  normal,  but  there 
g  a  progressive  failure  even  to  increased 
|uantities  of  the  galvanic  current.    The  disease 

nay  become  arrestcMl  but  is  usually  slowly  i^^^ohyperimphic  t..miy.i«. 
in>gn\ssive  until  in  adult  life.^ome  interewrrent  ThAcaivwareiirgL*:  ihubocti* 
tffeetion  causes  death.    (See  Plate  XXVII.)        wc^tiiniJcuiToiirorwart!.    Dei- 

Prognoaia.— Irognosis   as  far  as  life  i.^   eon-    s^,TaUareweaic,i.eiicethei*cap- 
jeraed    is    altogether   favorable    in  all    these    uiue jTotnide.   (Stirr) 
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classes  of  rasrs.  Inadvanceil  casentlic  diaphrH|ini  may  \x  \n\xA\ 
and  Ihiis  lead  to  pneumonia,  Uiborculosis,  or  other  re.spiraton'  affectic- 
or  tlir  pHtlcnt  may  dip  of  n-spiratory  paralysis,  Am'strd  df  ' 
nifiit  iHTurs  in  a  small  nunil»er  of  ca^es  . 

Treatment.— Thp  treatnit-nt  of  all  ftirms  of  muHfular  dystmphi 
practitally  the  samp.    It  is  lietter  for  c-Iiildrt'ii  to  live  as  much  as  poft'vib^ 
in  the  ojjen  air,  preferably  in  the  country,     l^e  nutritior]  kKouIiI  h 
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BQrihJie«ioDtitmQiuri?i)ku>t]n«pniiaHioi'ULUpM.  (CunebuMUiii, XJln. 

gfK>d  and  thi*  exercise  run-fully  reijulated,     ^Vc^lUUreclwl  ma 
passive  and  resistive  movements  otfi't  the  liesl  method.t  of 
Fatigue  either  by  exercise  or  by  massage  shnul<l  l>e  rarefulli 
F^leetrieity  carefully  applied   "i  moderate  f|uanlitie?ip  but 
protluw  contraction,  is  of  value.   In  the  cases  whcn^  the  trunki 
eaHvatfecteil  and  where snfficicnl  [j*jwerfi>rl(Hiimohori>till 
lower  extremity  light  braces  or  plaater-of-Paris  jacket*  an*  oft 
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Peroneal  Type  of  Muscular  Atrophy.  {Cbatcot-Maris-Todth  Dia- 
aase.) — Thia  tU.s*'asi^  h  tW  iVogrcssivs-  Wurul  Mnseiiliir  Atrophy  of 
liotfiiuui,  luvl  was  lon^r  i-unsitlcrt'd  to  Ix-  u  form  uf  nuLs(ni!ar  dystrophy 
ifftfliii^  tlu-  !«)Wer  extremities,  but  in  1889  Hoffman  found  ehanges 
in  the  peripheral  nerves  siiffieieiit  fu  recount  for  the  symptoms.  It  is 
;Jierefore  not  a  nui.seiihir  <iystr(i(>hy  in  the  striet  wciuse  of  the  term,  but 
i  ^.legenc^uti^'e  nuLsculiir  eonililion  sceondary  to  chants  in  the  nerves. 

Etiology, — Herechty  seems  Ui  Ik*  an 
mportarit  factor.  It  also  (Mt-urs  as 
t  family  disease.  It  may  lie^in  at  a 
rery  early  a^'  or  may  not  oeiur  UfUil 
Is  late  a-s  tweiUy.  Exposure  to  eotd 
uid  wet  hits  been  given  as  an  elio- 
qgieal  factor. 

PatbOlO^.  —  The  patholo^ieal 
esion  (leaerilH'd  by  MofTinaii  was  ati 
rtrophic  neuritis  in  tfie  penmenl 
icrves  ami  with  dr^eneralive  ehjuige.s 
n  tlie  nnis<.'les  like  those  of  nuiseular 
lysirophy  (Fig.  193),  The  later  in- 
rest  illations  have  also  shown  lilijErlit 
wlerotie  elianf^'s  in  tlie  ]K)Sterior 
columns  of  the  spinal  enrd  and  in  ttie 
XJSterior  spinal  ganmSiu.  It  may, 
herefore*  be  considered  to  l>e  an 
iffection  of  the  entire  peripheral  sen- 
lory  path  with  a  jK-riphera!  de^eiiera- 
ive  llel]^iti^. 

Symptomatology.  —  The  U>wer  ex- 
remitics  are  at  first  affeeted.  Theiv 
s  projrressive  |os,s  of  jwnver  with 
Llrophy  l>ejfiiininy  in  tlie  muscles  of 
he  feel  and  in  the  long  peroneal 
Diiseles  on  the  outer  side  of  the'  \vg. 
Dus  is  followed  by  an  involvement 
»f  the  tibialis  antieus,  extensor 
x>mnuinijs  di^itorum,  and  later  of 
he  calf  musele.>5.  Tina  results  after 
I  few  years  in  surh  eomplete  loss  of 
wwer  as  to  incapacitate  the  sufferer 
rom  either  standing  or  walking. 
The  development  of  toenln^pand  the 
iVeakness  of  the  museles  about  (he 
tnee  |pve  rise  to  a  jjeeuliar  gait. 
The  f«K)t  is  lifted  hipli  with  the  le^  lield  wide  apart,  and  a.s  the  foot  is 
wrought  <!own  the  fiKit  falls  outward.  The  rniisele.^  are  the  seat  of 
ibTillury  contraetions.  and  if  i-xarninetl  by  the  galvanic  current  in  the 
-arly  stage  full  reactions  of  de^-neration  may  lie  obtained.  In  later 
;tage>i  there  Ls  a  progre^ssivc  failure  to  reaet  to  cither  faradic  or  galvanic 


Charcot-Mftrie'ToolhdlKWHC.  FcTOuea!  atro- 
flkf.  Atniphy  >ir  the  legs  and  dr&p-feet,  oiui 
aunpbi;  of  Uie  hud*.    (SUn.) 
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currt-iit,  Tht*  spimlk'-sSiape*!  apiicamtice  of  tlK'  liiiilj  is  *luc  to  tf»r 
distribution  of  tht-  atrophy.  It  is  confined  to  oj^wa  U^low  tht*  kiirr,  while 
tlic  thijjh  musclea  remain  normal.  In  cxc-cptioiial  cii.seri  (hr  Uii^ii  ihuacIi 
may  \y^  fiffetitct!  and  occasionftlly  llw*  .small  iinisclt'.i  itf  (Jir  hand,  (if 
foreanii,  iiiid  arm  may  \^  later  involved.  In  nnfuvoralik-  fasi*s  thfwii 
progiV3sii)n  in  the  latf  stagt^s  to  thf  musi-les  of  tbL*  ixunk,  with  dcaih 
from  some  iiiterfurruiit  atTct'tiuii, 

The  reflfXCH  in  the  affecteil  aivas  arc  lost  cotnimratively  early  irj  iht 
disease.  There  may  be  lusj;  of  sensation  or  simple  tliniiiitition  ulotif! 
tlie  outer  Mide  of  the  legs- 
Prognosis. — Prognosis  for  life  is  good,  Pmgnoj>is  for  n'(T>ven-  \i 
fuiK'tion  is  unfavorable.  Some  cases  eome  to  a  .stnruLstill  afler  thr 
afT(H'tion  has  reaehi^  the  knee.  In  otlier  eases  the  disease  exlemK  tin 
farthei'  than  the  affection  of  the  lower  leg  and  the  forearm.  In  a  vm 
small  mimlwr  of  eases  the  paralysis  may  extend  to  pnwtieally  all  the 
vuluritar)'  muscles  of  the  body. 

Trefttment. — The  treatment  shoidil  U'  that  of  a  tonic,  »tinmlatiiT 
character  with  attention  to  the  general  health  and  the  uac  of  massigr* 
gnuluated  movements,  eleetrieity,  and  hydro tlierapy. 


ULALFORUATION  AKD   IMPERFECT   DEVELOPMENT  OP  THE 

SPINAL  CORD, 


VVe  shall  not  consider  here  those  eoncHtions.  such  as  the  entire  abaenre 
of  the  spinal  cord  or  of  the  posterior  spinal  jjan^'lia,  which  are  merfly  of 
asetentifie  interest  an<l  have  no  practical  iM'artn^. 

Spina  Bifida. — This  is  a  frec^ucnl  condition  in  infancy  and  ciiild- 
lKit)d  <Fi^,  1114).  It  13  said  to  ot'cur  in  one  case  out  of  even*  thoiisatnl 
births. 

Etiology.— Inasmuch  as  the  spinal  arches  in  the  lumbar  coni  an*  tin- 
last  to  close  any  interference  with  this  pnwess  will  pri'ilwpnse  to  thr  for- 
mation of  the  condition  un^ter  consideration.  The  aci-umulation  of  Huiil 
in  the  meningeal  tumor  is  st*eondary  to  lack  of  resist-ancc  ami  d*!*-^ 
not  deptmd  either  upon  a  con^'nital  increase  of  fluid  or  incrca 
scerf.'tion  of  eerebr(»spinal  fluid. 

Pathology. — The  canrful  study  of  the  spine  of  large  numbers  of  ehil- 
tlren  will  reveal  at  times  cvidencu  of  <lefective  developiunU  of  the  >piniil 
arches.  In  the  sitnple.st  form  it  may  Ix-  merely  an  alisemv  of  the  s[)i»ous 
process  of  a  single  vertebra.  In  others  tlicn*  appears  to  be  a  iJimhiution 
ID  size  of  the  vertebra*  anil  a  fuiluK'  of  tlic  lamime.  In  s^ill  other*  \htw 
is  an  entire  absence  of  the  lx>ny  struetures  elosin^j  the  spinal  raniJ 
either  of  a  single  or  of  several  vertebne,  Wlien  srvend  v«'rlel»nr  aW 
deficient  a  protrusion  of  the  membranes  <tf  the  (-ord  fillivj  by 
cerebrospinal  flnid  takes  place.  This  tHtnditinn  U  spoken  of  as  mmintji^ 
cele.  The  wall  of  the  sjm:-  is  lined  by  the  arachnoid  but  not  aluiiy^  by 
the  dura.  This  latter  may  \ye  con^^nilally  absent  over  the  imuor  The 
entire  structure  is  covered  by  the  skin. 


m  the  more  coinpUcatcd  rjiises  tho  lower  portion  of  tl»e  spi 
trotrudes  into  this  yac  and  with  it  the  nerve  roots  {Tueningnmyelovek). 
n  still  other  case.s  the  lowi-r  portion  of  the  eort]  is  extended  to  forTti  a 
avity  ftiiJ  this  is  enclosed  within  (he  meningeal  sac  {syrinffOin^elocck). 
L  consiiJerable  accumulation  of  connective  ti-isue  and  fat  may  be  present 
Fig.  la'i). 

t  8]nnptoinatobgy. — Simple   meningocele   without  involvement  of  the 
pitial  cord  may  l>o  tusaociatetl  witli  very  few  symptoms.     As  a  rule, 
owever,  there  are  other  congenital  defects»such  as  club-feetj  ectopia  of 
te  bladder  or  other  viscera,  hydrocephalus,  etc. 
i 

Fia,  IM 


When  the  Jiipinal  cord  ia  ineluded  in  the  sac  the  motor  ami  trophic 
tjrtiohs  may  he  dl,stiirl>e(|,  Thi'rt;  may  be  spastic  or  flaccid  paridysi^ 
ith  atrophy,  aneythesia,  di-sturharice  of  bladder  or  rectal  function, 
[pending  ujxjn  the  degree  of  involvement  of  the  cord.  The  pre.s.sure 
>m  an  increased  amount  of  fluid  may  be  a  factor  in  the  production  of 
ese  symptoms. 

The  physical  and  mental  development  of  the  child  is  backward 
td  poor;  the  nutrition  weak  and  easily  di.sturhed.  The  skin  cover- 
E  the  fluctuating  tumor  may  be  perfectly  nonnsl  or  may  be  very 
m,  due  to  pressure. 


928 


DISEASES  OF  THE  NERVOUS  SYSTEM 


Fto.  t» 


Diagnosis. — 'J^Iic  ^iiagnosis  is  n.sually  easy.  I  liavf,  iiow«ver»  seen  a 
li[}oiiia  of  soft  tons  Lit  t'ni-e  (lirvHl^  over  thr  spine  mlslakcn  for  a  mrniim>- 
colo.  'I'ho  pn-scnco  of  ix  l)ony  lanjina  Innicjith  ami  the  aU^MMf'  of  Iruc 
fltu'tuatioii  niinle  the  ditignoMs,  In  doubtful  v&sv^i  hyptKlmnir  j»utic- 
tiirt'  ami  the  presence  of  rt»rel>ms]jinjU  fliiitl  with  lis  distinrtivf  micpo- 
sfopic  and  chfinieul  qualities  will  separate  ihr  cy.st  of  a  spina  l»ifi«iji 

from  that  due  tt>  uthtT  (onduioru. 
The  jT-mys  inav  ulwi  Ik*  used  Ui 
di-liTinine  the  absetlirr  itf  Imiiic 

Prognosis. — Not  iiifrc<^iieritly  the 
.sui-  ruptures  (lunri)i;  or  Nhnrtly  jifler 
birth,  witli  a  fatjd  renult.  Septic 
irifei'tion  fnnit  tileeratioti  or  l)u'.%k[n 
overlying  the  (imior  with  the  prti- 
durtitni  of  nu'tliu^itiH  Ls  very*  likely 
to  ueeur.  In  simple  inetiin^Mi-lr 
without  iiiVdIvcaunt  of  the  npitul 
tijssiies  prui^rvosis  isaltog;ethfr  fjivoi* 
iible  iLs  far  as  lift  is  omeenwtl. 
This  an'u,  hc)\vever»  nxi.st  uH'»y<i  \w 
iimfnlly  proletled  to  prevriit  sejitic 
infeetion.  In  incniiigoinyclocele 
and  syrinj^inye|(K'ele  prtkpiosb»  is 
unfavorable. 

Treatment.  -Apart  fnmt  the  gm- 
iral  eare  of  the  ehild's  health  aiwl 
th*'  proteetion  of  the  tumor  fre>m  iu- 
jury  thelreatTiient  isriiMn'lysnrjjitnL 
The  sur^ieal  pnicedure  depemis  un 
the  tnorpholoji^v  of  ifn-  luinor.  In 
some  easeii  a  nii'iiiii^<n*ele  reprrsenla 
a  true  ty|>c  of  sac-enliittHi  hernia  of 
the  nieriinj^'s  in  wliieh  a  larcr  sat 
eoriminn]<-ntes  by  a  smat]  fi{M'ni[ig 
with  the  spinal  eunal.  ln?«iieh  I'asr* 
a  lijjature  may  Ik'  applied  and  ibt 
.sat-  ent  away,  lii  other  east^  whnr 
there  is  fre*^  i*otiiinmirealion,  mtiw 
exteiiMive  sur^fiea!  prxK-cihire;*  vith 
chjstire  of  the  spinal  eamd  may  1* 
attempte«b  Jn  any  erent  ihe  ojn-ru- 
tion  h  a  serittus  one  am]  .slioiild  not 
be  undertaken  when'  there  k  extensive  li>dr«.Kephalu^  4*r  evidcmr  <rf 
ctiniplefe  de.strnetion  of  eord  funetkm.  (ifK-ratioii  ^houM  not  \v  al- 
tempted  until  si^nne  time  after  birth  (at  leii-st  .ievend  m<mths)  and  only 
when  the  physical  coudition  of  the  ebiid  warrants  such  a  seriocB  pB^ 
eedupe. 


Owe  oT  egrrinKOBiiyitUB-  Atroiitiy  of  U)e 
■dUscUh  of  Ibti  xbuulden  uid  rJjrM  anu, 
Ctjrvntutvuf  (besitiiie  forwiini  nt)m  fttJOph]r 
of  muacteB  of  tbc  bock.   (SUVT.) 


CHAPTER  XXXVII. 

DISEASES  OF  THE  BRAIN  AND  MENINGES. 
MENXNGITIS. 

Inflammations  of  the  membranes  of  the  brain  may  be  acute,  sub- 
icute,  or  chronic.  They  may  be  localized  to  the  brain  alone,  the  spinal 
»rd,  or  may  affect  both.  Meningeal  affections  are  especially  frequent 
n  infancy  and  there  is  a  special  form  described  by  Gee  and  Barlow  to 
vhich  the  term  non-tuberculous  leptomeningitis  infantum  has  been 
pven.  Koplik  and  others  have  considered  many  of  these  cases  to  be 
nfantiie  types  of  epidemic  cerebrospinal  meningitis. 

Etiology. — In  the  majority  of  cases  inflammation  may  be  traced  to  an 
nfection  of  the  meninges  by  some  pathogenic  organism.  It  most  fre- 
[uently  occurs  in  association  with  the  acute  infectious  fevers.  Pneu- 
nonia,  erysipelas,  septicemia,  and  tuberculosis  are  the  most  frequent 
lauses.  It  is,  however,  found  in  association  with  or  following  typhoid 
ever,  smallpox,  scarlet  fever,  measles,  diphtheria,  influenza,  and  rarely 
eith  rheumatism  and  mumps.  A  chronic  inflammatory  condition  of 
he  meninges  is  met  with  in  tuberculosis  and  syphilis.  Traumatism 
vith  or  without  an  involvement  of  the  meninges  may  be  followed  by 
neningitis.  It  occurs  by  extension  from  neighboring  inflammatory 
>rocesses  and  especially  from  mastoid  disease  and  disease  of  the  middle 
ar.  Inflammatory  processes  in  the  nose  may  extend  to  the  brain, 
infection  may  also  take  place  from  suppurative  conditions  of  the  sinuses 
tr  may  be  transmitted  to  the  meninges  by  operative  procedures  on  the 
inuses.  Septic  emboli  or  blood  infections  from  pus  accumulations 
ilsewhere  in  the  body  and  especially  those  due  to  bone  disease  not  infre- 
[uently  infect  the  meninges.  A  special  form  of  meningitis,  the  epidemic 
«rebrospinal  meningitis,  is  due  to  the  diplococcus  intracellularis  of 
Veichselbaum.  A  study  of  the  causes  of  meningitis  will  reveal  that 
he  disease  is  due  either  to  the  infection  of  the  cerebral  membranes 
»y  the  specific  organism  causing  the  disease  with  which  it  is  associated 
tT  to  a  mixed  infection  with  some  septic  process  such  as  occurs  in  tuber- 
ulosis.  We  may  therefore  have  in  such  cases  a  type  of  inflammation 
haracteristic  of  the  causative  agent,  such  as  tul>erculous  meningitis, 
ntirely  different  from  that  due  to  the  mixed  infection — i,  c,  the  septic 
aeningitis.  The  most  common  organism  found  in  the  septic  type  of 
Qeningitis  is  a  streptococcus  or  a  staphylococcus,  although  any  of  the 
tyogenic  organisms  may  be  found. 

Pathology. — In  acute  meningitis  the  inflammation  is  localized  to  the 
oft  membranes  of  the  brain  and  especially  to  the  pia  mater  in  direct 
59  (929) 
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ctintjict  with  tin*  bmiii  substanoe.     While  tlic  pia  muter  covcriiij^  1%* 
rntirc  braiji  is  usually  more  or  less  involved  there  is  a  tentlem-y  in  c■*?^ 
tain  fomis    of    meningitis    to  a  localization    in  i-ertnin  ilefinite  air^aA. 
Thus  in  the  seplie  prot*esses   estemiiiig  from  middle-ear  *fi?««*ii.'*e  tlic 
inflammation  may  be  founij  only  on  one  .siiK*  nf  the  liniiii  or  evrn 
ixed  to  a  small  area.    In  septie  meningitis  in  the  ^rvai  majority  of  t 
whether   primar}'  or  secutnlary  to  other   professes  or  infeetions,  tBr 
convexity  of  the  brain  is  mon'  likely  to  l»e  infeite^l  than  llir  Iwisr;  whcrrA.« 
in  the  epidemie  form,  while  the  entire  brain  ami  spinal  eoni  ituiy  b^ 
afTe<*teti,  the  part  most  invulveil,a-s  a  ruk%  i.s  the  base.    In  tlu*  tnrnin^f^ 
of  infancy  fleaeriljed  by  (ifx*  and  Harlow  the  pnxx'ss  is  lix^alizcil  to  ibe 
posterior  portion  of  the  biise  of  the  brain.     Tulx-reulous  meninpti^ 
eleets  the  base  of  the  brain,  and  especially  the  anterior  part  near  the 
optic  commissure. 

Inflamiiialory  eonditions  of  the  menin^jres  do  not  differ  in  iheir  path- 
olop)'  fmni  that  seen  in  other  serous  membrane.^,  \Ve  may  *!ivide  tlie 
patholo^eal  manifestations  into  three  stages:  (1)  a  stsi^  of  (\>nf^>fH)ii, 
(2)  a  staj!^-  of  effusion,  and  (3)  a  ehronic  adhesive  sta^:  The  effuHiim 
may  l>c  cither  serous  in  tyyte  or  if  the  infecting  a^iit  Ik*  a  py<jj»eii»c 
orpani.sin  there  h  an  aeeuniulation  of  pus. 

Stage  of  Cfrnfjcttiun. — 'i'here  is  a  marked  hypen*mia  affecting  the  p(A 
mater  shortly  followed  by  an  exudation  of  serum,  lyij)p}i,  fibrin,  uh) 
a  few  leukocytes.  The  surfaee  of  the  brain  appears  a  bright  nnl,  and 
on  dose  examination  the  membranes  have  lost  their  snicKith,  .-^hinin^ 
appearance  and  are  dull  and  roughened.  In  passin^p  the  fiuj^ 
lightly  over  the  tuHamed  an-as  a  decidedly  nnighcned,  adhe.sive  fei-Ung 
will  be  imparled.  The  mier*jscopie  examination  at  this  stapr  shows  a 
marked  tlistention  of  the  capillaries,  an  extraviLsation  of  rcil  <N>r|JtLieles 
here  ami  there,  a  film  of  fibrin  on  the  niirfuce  of  thr  brain,  and 
an  accumulation  of  small  round  cells  around  the  blmMiiesHcls  and 
free  in  the  meshes  of  the  pia  and  arachnoi^L  Thi.s  pnMn.*ss  ia  not 
confined  to  the  menin^'s,  but  may  be  followed  in  markc^l  ea.4e»  by  a 
similar  change  alon;r  the  bit M>d vessels,  extendinj;  from  the  fan  into  the 
brain  cortex.  The  infltmimntory  pnx-ess  may  stop  at  this  conj^rstiw 
sUi^-  with  little  ilama|^  to  the  eerebnd  ti.ssues.  When  the  nu-niu^n'tia 
afft'ctf*  the  basCn,  however,  even  a  ilry  meningitis  o(  this  griule  mav  caiwe 
serioUH  dama^  to  the  cranial  nerves.  This  is  especially  true  of  the 
nerves  of  .sjx^eial  sense,  tlie  auditory  and  optic  nerves.  In  cji.%e5  wliere 
the  entire  pia  mater  is  involvetl  the  same  changes  are  found  in 
the  extension  of  the  pia  into  the  brain  ventricles — i.e.,  in  tJic  clmroid 
pt**sus, 

Stfifjr  of  Effmion. — In  inflammatory  i-onditioa^  ttt  the  tmsr  of  the 
brain  obstruction  of  the  eomimmieation  Ix^tween  the  ventrictr**  «tKl 
the  subanu'htioid  space  by  the  inllunimatiiry  exudate  may  (Kn-tir  and 
two  closetl  sacs  are  forme<|;  one  an  internal  clojtcvl  area  compri>inp  the 
ventricles,  the  other  the  Hubarrtchnoid  .spaces.  Kven  when  cdx^Cruetittfi 
dfM's  not  take  place  the  accunnrlation  of  fluid  may  l>e  very  exIeiuiTr  and 
cause  serious  pressure  on  the  bruin,     In  septic  proceswa  the  coovcsdlj 
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and  base  of  the  brain  may  be  bathed  in  pus.  In  those  cases  where  the 
ventricles  are  closed  the  accumulation  of  fluid  produces  a  condition  of 
internal  hydrocephalus.  The  ventricles  are  markedly  distended  and 
in  the  case  of  infants  the  pressure  is  sufficiently  great  to  cause  a 
separation  of  the  sutures  and  produce  a  globular  enlargement  of  the 
bead. 

A  purulent  process  of  the  meninges  extends  along  the  bloodvessels 
Into  the  brain  substance,  and  is  followed  either  by  an  inflammation  of 
he  cortex  by  extension  or  small  abscesses. 

Chronic  Adhesive  Stage. — In  cases  of  intense  inflammation  in  which 

Jie  plastic  exudate  is  extensive  adhesions  between  the  membranes  of 

he  brain  may  occur.    They  are  more  frequently  seen  at  the  base  of  the 

jrain  and  by  involvement  of  the  cranial  nerves  protluce  serious  sequelte. 

rhe  organization  and  contraction   of  the  exudate  give  rise  to  such 

>ressure  upon  the  cranial  nerves  as  to  cause  partial  or  complete  degen- 

Tation.    The  previous  inflammatory  condition  of  the  nerve  tissues  by 

extension  from  the  meningeal  involvement  is  also  a  marked  factor  in 

his  degeneration  of  the  cranial  nerves  following  meningitis.    If  com- 

>lete  obstruction  of  the  aquer'.uct  of  Sylvius  or  the  foramina  at  the 

»ase  of  the  brain  connecting  the  ventricles  with  the  subarachnoid  spaces 

akes  place,  either  from  the  inflammatory  process  or  as  a  result  of  sec- 

indaiy  adhesions,  a  chronic  hydrocephalus  is  produced.     (See  p.  967.) 

Symptomatology. — The  symptoms  of  meningitis  will  depend  upon 

he  intensity  of  the  septic  process  and  the  age  at  which  the  chikl  is 

ffected.     In  infants  the  symptoms  develop  suddenly  with  high  fever, 

Jthough  the  temperature  in  some  cases  may  vary  only  between  100° 

nd  101**  F.    The  early  symptoms  will  be  those  due  to  the  intense  con- 

estion  and  inflammation  of  the  first  stage.    As  early  as  the  second  day 

bcre  is  evidence  of  marked  pain,  rcfeired  to  the  head;  there  may  be 

jndeniess  over  the  scalp,   marked   irritability,   and   (listurl)ed  sleep. 

?he  child  buries  its  head  in  the  pillow;  there  is  retraction  of  the  head; 

tiffness  of  the  muscles  at  the  back  of  the  neck;  photophobia,  and  in- 

reased  sensitiveness  to  even  slight  sound.     Vomiting  may  occur  early, 

nd  usually  by  the  third  or  fourth  day  the  restlessness  and  twitchings 

f  the  muscles  are  followed  by  convulsions.    The  symptoms  may  subside 

ere  without  loss  of  consciousness,  or  more  fre(|uently   go   on  to  the 

*cond  stage,  when  evidence  of  hydnKephalus  occurs  and  death  super- 

enes.    A  case  following  this  type  will  run  its  course  in  from  six  to  eight 

ays. 

Besides  this  septic  type  of  meningitis  with  a  rapid  involvement  of 

ie  entire  meninges,  there  is  a  class  of  cases  in  which  the  intensity  of 

le  infection  and  the  n-sulting  pathological  process  is  much  less  market! 

jan  that  above  described.     Here  again  the  disease  may  come  on  sud- 

enly  with  a  chill  or  even  a  convulsion,  but  the  fever  is  not  so  high 

nd  the  disease  runs  a  much  longer  ami  milder  course.     The  process 

i  not  general,  but  localized  to  some  one  portion  of  the  brain.    In  one  of 

le  cases  reported  by  Gee  and  Barlow  the  prot:ess  was  so  slight  as  to 

suit  only  in  a  congestion,  with  dulling  of  the  lustre  of  the  meninges. 
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'rhere  may  l>e  even  in  some  cases  running  a  miki  cours<'  HistirK-t  piu 
formation.  When  the  iiuningitLs  aifet'ts  the  vert<'x  (thr  cunvi-xitv  o( 
the  brain)  the  uuitiifestations  are  entirt-ly  different  from  lho!*c  in  which 
the  base  is  atTeeteii.  'l*hp  anterior  part  of  the  convexity  \s  more  likely 
to  be  affected  than  the  posterior.  The  symptoms  producwl  roav  i»e 
very  mihl,  and  easily  c:jverlm)ke<i  on  account  of  asstx-iation  with  ihe 
infectious  fevers.  There  is  some  headache  am!  vomiting,  Uetraction 
of  ihe  hea(i,  if  it  occurs  at  all,  is  only  sVighl  and  has  to  Ih?  carefidly  UxtkHl 
for.  Convulsions  sometimes  tx-tur  am!  tnuy  be  partial  nn«J  liH-aitM-d  lo 
one  or  more  parts  of  the  body,  but  may  later  become  p'neraL  Genoftl 
epileptiform  convulsioas  may  be  very  severe,  frequently  n^pe&lrd, 
and  assiK-iated  with  hi^h  leniperature.  The  spasms  arc  u.siiuHy  Honic 
in  ly|>e  and  lca<l  to  marked  exliali.'ition.  There  is,  aa  a  ride,  no  tiJiiic 
contracture  of  the  extremities,  and  while  Kcrniy's  sign  is  usually  pre*ient 
it  may  in  rare  eases  l>e  al>»ent.  There  may  be  an  aasoeialetl  inHurnm»* 
lion  of  the  meninp;es  surrounding^  the  .spinal  ct>rd.  There  will  then  be 
evidence  of  pain  and  tendernesH  along  the  spine,  hyperesthesia  tA  the 
skin  of  the  trunk  and  of  the  extromitu-.s,  intUvidual  muscular  twilchinjfx. 
anil  varyin;^  pandyscy  afTiH-lin^  one  or  all  of  tlic  extremities. 

Posterior  Basic  Meningitia. — This  \s  a  Im-alizett  meningitis  i»f  the  base 
of  the  brain.  The  primary  seat  4*f  the  intlammatiun  i;^  in  rhe  area  of 
junctiim  of  the  brain  and  spinal  cord  wliert^  the  cerel>ellum  overU[«i 
the  meijutla.  Fntm  here  it  extentis  forward  along  (he  lrun.s%'er*e  Hxcun' 
into  the  ventricles  or  along  the  ba.se  of  the  brain  as  far  as  llic  optic 
commissure,  involving  the  inferior  surface  of  the  1emponisphenui4|>l 
lol>cs,  and  may  extend  downwani  along  lIic  upper  jMjrtion  of  the  spinal 
cortl.  The  convexity  of  tlie  brain  is  usually  not  utTti-tcil,  or  al  tlje  tncwl 
on!)"  very  slightly*  While  the  proeeas  is  usually  rif  a  plastic,  Rbrinous 
character  it  may  go  on  in  severe  cases  to  suppiiratioiu  In  cust^  that 
recover  chronic  ailhesiona  may  unite  the  cerebellinn  to  (he  meflulla. 
obstruct  the  coTumunication  of  the  ventricles  with  the  subarachnoid 
space,  or,  by  closing  the  aqueduct  of  Sylvius,  lead  !o  chronic  hydm- 
cephalns.  The  aeeuriuilntion  foimd  at  autofwy  in  the  ventricles  of  ihcTr 
cases  is  opaipie,  due  to  large  Hakes  of  inflammatory  lymphs  or  even  j>u.s 
with  high  specific  gravity — in  other  wonls,  of  iiiHamruatory  f>ngtD. 
Koplik  and  others  have  rt^ently  rejxirted  the  finding  of  (he  dipl<x*oenB 
of  epidemic  cerebrospinal  meningitis  in  some  cases  of  this  typ**  of  memo- 
gitis  occurring  during  an  epidemic.  The  iltplixocci  were  pix'M'nt  l»olh 
in  the  cerebrospinal  fluid  and  in  the  exudate,  There  is  no  duubl  that  a 
certain  group  of  cases  of  epidemic  cerebrospinal  meningitLs  in  infaocy 
presents  the  clinical  picture  of  posterior  basic  meningitis.  I  do  nol 
iM'lieve  that  all  cases  of  posterior  basic  meningitis  are  due  to  Llieih[4o> 
coctus  of  Weichselbaum,  Tlie  clinical  type  is  sufficiently  distinct  to 
warrant  separate  coiLsideration. 

Symptomatology.— The  symptoms  develop  suddenly  in  tl»e  miliJ  eaao 
and  run  a  lung  course  of  fnun  four  to  six  weeks;  the  temperatuir  i»  nol 
very  high,  ranging^  as  a  rule,  from  9K''  to  102^  F;  ia  scjme  tTWWt  it  may 
not  be  above  100^  or  at  the  most  lUI^  F.     But  even  in  thesubai-utcmild 
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tt5<*s  tprminal  hyperpyrexia  even  as  high  rs  li)!'^  ur  lOfi^  F.  may  ofciir;  in 
ther  ra-ses  a.  siihnornial  k-mponitiirt'  ilevelops  as  tWiilh  iippruachea. 
!l»e  most  important  ami  j.x^rsistcnt  wymptoni  is  rt-traciiou  of  the  ht'ud; 
ae  rigitlity  of  the  neck  niiLscles  may  go  un  to  opi.sthotoiios.  \'oniitin^  is 
^quent  and  may  hv  the  fir.st  symptom.  NyHtiii^niu.s  iUh-  to  t'en4ii-]lar 
Jrlical  irritation  is  frequent;  strabi^imus  is  common.  The  pii]ii!s  in 
le  early  stage  are  oontraetecl  and  later  become  Irregnlar  and  markedly 
italed.  Examination  of  the  eye-groimds  reveals  optie  neuritis  only  in 
small  number  of  cases,  bnt  this  in  itself  is  of  value  in  difTerentialini^ 
lis  form  of  meningitis  froin  tiiljerculons  meningitis,  which  also  affects 
le  base  and  ia  of  much  more  fnHjuent  occurrence.  Blindness,  transient 
I  character,  may  oct'ur  without  changes  in  the  optic  nerve  and  is  pmb- 
jly  due  to  interference  with  the  optic  jjatha  in  ttie  neighborhood  of 
le  optic  thalamus.  In  the  early  stagers  there  is  considerable  restle.ssness 
id  ii'ritalion,  followei!  in  severe  ca.ses  by  (orjHir  and  coma.  Convul- 
ons  are  rare,  but  it  is  not  infrequent  to  find  in  severe  ca-ses  a  Tnarked 
indition  of  persistent  tonic  spasm  cjf  the  extremities.  In  such  cases 
le  clinical  picture  is  typical;  the  head  is  retracted,  the  amis  are  extended 
id  rigid,  the  hamLs  flexed  and  held  outward,  and  the  lower  cxtrcraities  in 
arked  extension.  The  spasm  in  some  cases  may  be  flexor  in  ty[je,  witli 
e  bfjdy  bent  forward,  the  head  in  extreme  retraeti4m^  and  the  legs  and 
■ms  fi.Kefl  in  a  .semiflexed  position.  If  the  child  Ih*  consciou.s  attempts 
reduce  this  spasm  by  changing  the  position  of  the  limbs  or  reducing 
e  retraction  of  the  head  leads  to  considerable  pain  anrl  irritation. 
Di&gnoBis. — The  ease  with  which  a  fjiagnosis  is  made  in  a  case  of 
eningitis  will  tJepend  mainly  n^>on  the  time  at  which  the  case  is  .seen. 
i  well-develope<I  cases  the  diagnosis  Is  comparatively  easy.  In  mild 
.ses  there  is  more  difficulty.  In  the  former  the  presence  of  a  source  of 
fecdon,  with  fever,  somnolence,  coma,  inequality  of  the  pupils,  strabis- 
u.s,  nystagn^us,  and  retraction  of  the  head,  gives  a  distinct  clinical 
cture.  The  greatest  difficnltv  in  diagno.=;is  Ls  met  with  in  rather  :i 
rge  cla.ss  of  cases  in  which  symptoms  very  closely  resembling  nienin- 
tis  are  due  to  toxic  irritation  of  the  central  nervous  system.  The 
rench  clinician.^  have  enabled  ns  to  disguise  our  ignorance  of  the  real 
ttnre  of  this  affection  under  the  term  mcningi.-^mus.    At  the  beginning 

during  the  course  of  or  in  convalescence  from  viirious  infections, 
pccially  pneumonia,  influenza,  typhoid,  the  summer  diarrheas, 
flexly  fmni  dentition  or  from  the  retained  toxins  due  to  pt>orly  drained 
int  suppurations,  a  scries  of  symptoms  develop  which  resemble  veiy 
:>sely  tho.se   present  in   meningitis  and   are  often  identieul  with  them* 

may  be  .stated  that  in  some  cases  a  clinical  pi<^tiire  is  presented 
at  cannot  be  differentiated  frotn  simple  meningitis  an<l  yet  at  autopsy 
>  trace  of  an  inflammatory  cimtlition  of  the  meninges  can  be  fountl. 
his  is  especially  true  in  the  forms  of  meningismus  observed  during 
e  course  of  the  intestinal  infections.  In  older  children  where  the 
ibinski  i-eflex  is  of  value — /.  c,  where  the  normal  plantar  rt-Hex  js 
'xion — exfen.sion  of  the  toes  to  plantar  irritation  and  the  presence  of 
emig's  symptom  will  assist  in  ditferentiating  the  true  from  the  false 
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fnrm  of  mL-ninjjitis.  In  pTifiimtiniu  t\w  rm-hriil  rniitiiff^lntinn^ 
occur  nirly,  brfon;  llie  Imt^cotnlitioii  (.an  Ik-  locali/cd.  'Hh- ronvtjUk 
t]iL>  (It'tirinm,  and  tlu'  ri^italiou  ilitjiliiish  us  llir  |)iilituitiury  sym|il()l 
inrTeiLst'  ami  tl»*  eviileiur  of  ai\  iiu-rt'aii*"  in  t\n-  inHaiiiruMtorv  :<ymj»Ic 
wfuf'h  woult!  cause  a  jmralytir  rontlition  of  the  rrnnial  nrrvcs  ami  ibe 
estreniilios  docs  not  ocoiir.  The  variulioiis  in  (Iw  HVinptomN  folloHing 
riost'ly  tli(i.s<'  due  io  the  piilriioiiarv  dLseasf  slioiiM  al.s«»  jjoitil  In  m 
spurious  form  of  nienin^itis.  In  tin*  lohiir  ly|jf  tjf  pticiujinniji  iho  crr»^ 
Ural  syinptonis  dtniiiiish  and  rapiiHy  disiip(M'ar  jiftrr  thr  r-riNis.  la 
typhoic!  the  {t>rt*br«l  s>inptnni>t  r<»nfkle  with  the  mtm.sity  of  ibc  typhoid 
intoxiriUion  and  ht'iv  apnin  disupjH'tir  as  this  ronditjou  iinpn»vtr:t.  In 
driititiuu  Mild  ri'lk'X  di.stiiH>antt's  iliit' to  iiitcslinal  piintsitcs  thr  rfiiiovaj 
of  tlu'  4'au.salivr  fnftur  ts  fallowed  l»y  a  ilisupfM-iininrt'  of  Uw  sytiipCrmM. 
The  iihsoiK'i*  of  fe\Tr  and  reflex  eotiditions  is  an  iiii|x>rtanl  uiil  in  (lia|p* 
ncisis.  In  oUler  children  the  pre.Henee  uf  hysteria  must  Ijc  tukcii  iniD 
eoiisideratiiin  in  diaj^nusis,  l>nt  tlie  ah.si'nee  uf  fever,  tfii*  varialion  nf  llie 
enui":se  of  the  rlisetise,  tJie  bizarre ehariu-trr  nf  the  convulsionM,  lite  typii'aJ 
flisliirlijiuce  of  sensation,  aiul  the  rontrol  (if  the  .syniptoni.H  hy  .suo»e;«(iofi, 
will  easily  4litfereiitiate  the  two  conditions. 

Retraction  of  the  head,  intense  headache,  vomiting,  vertip>,  omvul- 
sions,  and  optic  nenritis  mny  Ix*  present  in  ea.ses  of  hrairt  tumor  afTiN'ting 
the  een-ljelhitn  and  may  Ih'  mi^itaken  for  meningitis.  The  drvrli»piiirnt. 
however,  is  slow  and  prvt^n^ssive;  tlirre  is  an  ahsemr  of  frvcr  unit  »if 
knee-jerks,  a  marked  ataxia  of  the  piit.and  theoptie  neuriti.H  i^  much 
more  marked  and  present  in  a  nmch  larger  nninlwr  of  ea.se.s  than  in 
meningitis.  In  mntiuift'itt  hrmifrrhntfr  ihc  ons^'t  is  sudden  with  Utile 
frviT,  anil  the  eonvnUions  are  verv  vkilrnl.  The  following  ra^e  U  oa 
example  f>f  rneiiinjL^eal  symptoms  (ineninfiji-smus)  due  to  refuineil  pii 

M.  L.,  ajfed  six  years,  suffering  from  a  suppurating  hip-juint  dia 
devi'lo]xMl  fever  varying  from  101°  lo  103°  F.,  with  1ik«  of  apfietiti*,  tchI- 
lessness,  rij^Idify  of  the  niiiscles  of  tfic  neck,  and  mnrki-d  n'trnciion  o( 
the  head.  There  was  noparsdysis  nor  convulsions;  tlie4'hild  was  v»'n*  siek 
aril]  ^rew  rapidly  worse.  The  iircs.sin|fs  whirli  had  U'cn  uppliiHt  \t\  tin* 
nurse  were  ne^li^*ntly  and  irrcKidarly  ilone.  A  dia^iawLs  of  ineniii^tia 
was  maxle  by  the  snrgeon  in  attemlance,  hut  the  slow  onset,  the  alwence 
of  paralytic  symptoms,  the  abseiK***  of  ennvulsinns,  flexion  of  thr  toe* 
to  phtntar  irritation,  the  abseiKv  of  Keniii^'s  syni]>lom  Uil  ti>  a  dtaffnued* 
of  menintrisiinis  fnim  retained  pus,  A  tlionuigh  cleansing i>f  ihr  siiiu*«9 
al>out  the  hi|>-joint,  with  pro|K"r  attention  to  the  frefjuent  nnewjil  of 
dressing,  resultetl  in  a  rapid  disap|>earftnee  of  the  sjnifrtoms  in  twii  iff 
three  days. 

The  dilferentittl  dia^osis  ft^om  the  epi<!emie  form  af  cprehmspiiuU 
nienin^tis  anfl  from  tulx*reu|ons  menirijijflis  will  Im-  (■onsi4h*rt'«l  und*T 
those  heading.  This  dia^oais  rests  mainly  on  the  examinalinn  nf  thf 
ei'r*'hrospinnl  fiui<i  obtained  by  lumbar  punettire  ami  in  all  ctisien  of 
iloubtfnl  diaf;misis  |iosifivr  results  as  lo  Ihr  cause  of  tlif  di.Nrasr  nuiT 
be  iklitairu-{]  by  a  mierosi-opic  and  biieterioloyie  sUuly  of  the  ent4in> 
spinal  Huid.    (Se«>  p.  382.) 
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FrognosiB. — The  duration  of  cases  of  posterior  meningitis  is,  as  a  rule, 
luch  longer  even  in  fatal  cases  than  either  of  the  forms  above  described. 
'he  usual  duration  is  from  six  to  eight  weeks,  although  minor  symptoms 
ith  slight  fever  in  favorable  cases  may  persist  for  two  or  even  three 
lonths.  Hydrocephalus  is  a  very  frequent  sequel.  Deafness  and 
lindness  are  not  of  such  frequent  occurrence  in  cases  which  recover 
om  this  form  as  in  other  forms  of  meningitis.  The  prognosis  is  also 
lore  favorable,  which  is,  however,  saying  but  little  for  the  hope  of 
<»very  in  the  large  majority  of  ca.ses. 

The  clinical  picture  of  all  the  above  forms  of  meningitis  varies  with 

le  period  of  life  in  which  it  develops.    In  late  childhood  going  on  to 

lult  life  the  clinical  picture  approaches  that  seen  in  the  adult.    The 

iset  is  not,  as  a  rule,  so  sudden  and  there  may  l>e  prodromal  symptoms 

headache,  malaise,  irritability,  etc.     When  the  headache  becomes 

ore  intense  fever  develoixs,  the  pulse  becomes  slowed;  tliere  is   marked 

tnstipation,  irritability  to  light  antl  sound  impressions,  and  evidence 

irritation  of  the  motor  cortex.    Slowness  of  the  pulse  and  the  consti- 

ition  are  not  met  with  in  infants,  and  when  they  occur  in  childhood 

e  valuable  early  signs.     After  several  days  stupor  develops  and  is 

llowed  at  varying  times  in  different  cases  by  coma.    The  convulsions 

the  early  stage  are  followwl  by  a  paretic  or  paralytic  condition  of  the 

tremities.    Trismus  and  grinding  of  the  teeth  are  followed  by  dropping 

the  jaw.    The  eye  symptoms  do  not  differ  from  those  above  detailed 

the  early  forms.     In  the  later  stages  the  pulse  becomes  very  rapid, 

e  fever  becomes  higher,  and  death  occurs.    In  the  growing  child  and 

e  adult  the  pressure  symptoms  in  the  stage  of  hydrocephalus  are 

ore  marked  than  in  the  infant  on  ac<'otmt  of  the  imyielding  character 

the  skull.    The  prognosis  as  adult   life  is  approached  in  somewhat 

tter  than  in  chilrlhcxwl. 

Treatment. — The  treatment  of  meningitis  is  mainly  symptomatic, 
ly  possible  source  of  infection,  such  as  suppuration  of  the  middle  ear 
of  the  mastoid  or  acciunulations  of  pus  elsewhere  in  the  body,  should 
;  carefully  treated.  In  infectious  fevers  in  which  meningitis  is  a  fre- 
lent  complication,  the  ear  and  the  nasal  cavities  shoidd  be  kept  as 
»an  as  possible  and  where  skin  lesions  are  present  they  should  also 
?eive  careful  attention.  The  child  shoulfl  l)e  placed  in  a  quiet  room 
<1  protected  from  all  possible  soiirees  of  irritation.  If  the  temperature 
high  it  shotiid  l>e  controlled  by  hydrotherapy.  An  ice-cap  to  the 
ad  will  assist  in  controlling  the  pain;  a  cold  pack  will  very  often 
lieve  the  agitation  and  irritability  and  assist  in  reducing  the  tem- 
rature.  If  constipation  be  present  or  even  without  this,  calomel  in 
trided  doses  has  a  beneficial  effect  early  in  the  disease.  This  may 
followed  by  an  occasional  saline  purge  later  in  the  disease,  with 
B  idea  of  decreasing  the  congestion.  Lumbar  puncture  may  give  in 
me  cases  considerable  cloudy  fluid  with  a  diminution  of  pressure 
mptoms  and  as  a  therapeutic  measure  it  occasionally  gives  excellent 
mUs;  more  often,  and  especially  where  the  communication  lietween 
*  ventricles  and  the  subarachnoid  space  is  blocked  by  plastic  lymph 
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or  adhpHiiitis,  the  symptoms  of  pressure  [XTSist  m spite  of  ihc  npemiMtn, 
Operative  prtK-tnlures,  siic-Ii  a,s  trepliiniiig  ami  ilr(iinHjji%ilniinii>:i*  4if  \{» 
fourth  ventricle  after  trephinii]^  ihe  (Kvipitii]  Imjiu-.  tapping  the  litlml 
ventricles  thnnigti  the  anterior  funtunel,  etc,  ha\'c  till  T«*erii  iittemptH 
m  a  very  small  numlwr  of  ea-ses,  but  the  result.s  are  unNjitUfBtiorr  ua 
iirCDiint  of  the  failure  of  chililren  to  react  from  tlie  nhttek  »f  \\w  ii|irni- 
tion.  They  ciinnot  therefore  be  re<x>mmen(le(l  its  njutirw'  prrx-wltira 
in  this  disease. 

Lees  and  Harlow  speak  highly  of  the  efTeel  of  pnra<'eiiti*.sis  of  ihf 
tympanic  membranes  where  any  suspieion  of  car  disease  is  pravni 
They  have  also  secured  results  from  the  use  of  jMttiLsaiuin  '\i%\\t\t  in 
doses  of  t).tJ*>5  to  0.195  gm.  (I  to  3  gr.)  every  I  wo  hours  even  m  in- 
fants. Mercury-  in  the  form  of  mercury  anil  clmlk,  U,(»i">  j^ni.  [\^A, 
three  tinuM  a  diw  or  by  the  inunction  of  l.%gHi.  {\  dr.)  of  mertniriiil 
ointment  daily,  may  l>e  useci.  Excepting  cases  where  thene  Udisttml 
evidence  of  .syphilis  I  have  seen  no  results  frctni  ihf  use  of  thfs<'  iIhji^- 
Cases  which  recover  are  u-sually  treated  by  careful  attention  tt»  the  p-mnl 
nutrition  and  to  meeting  indtviduat  .symptoms  by  simple  niriLsuirs, 

The  tuljerciilous  fonu  of  nienin|;itis  and  tfie  epidemic  cen-brcwpiiiiJ 
type  are  to  be  found  in  their  respective  sections. 


ENCEPHALITIS. 


Encephalitis  is  an  inflammation  of  the  eerehral  tissiie^t  onn-purulrnt 
in  character,  Aeiite  localis^ed  inflanmuuinn  of  the  ivri-liraf  ti^tin 
occur?*  more  fn^juently  in  childhood  than  at  any  otfier  lime  of  lifr. 
This  is  undoulHedJy  clue  to  the  influences  of  the  acut4^  inf<Hiit»n.>4  iirtinjE 
as  |)reilisp(j.si[ig  factors. 

Etiology. — Rncephalitis  occurs  during  the  course  of  or  a»  a  «H|iKi 
to  the  following  acute  infections:  influenza,  scarlet  fcvrr.  rnrmleii, 
diphtheria,  ]>ertu.ssis,  pneumonia,  mumps,  ery.^ipelus,  ulc<Tativc  riKJiv 
carditis  and  other  septicemic  contiitions.  Ptomaine  poistming  (from 
lw>th  fish  and  meal)  and  earlwm  dioxide  intoxication  arc  also  factors. 

Pathology. — Acule  non-suppurative  iiiflammatinn.s  have  U-^-n  de:<crilierl 
in  the  prece^ling  pages:  in  the  j>eripheral  nerves,  as  Ux^aliste*!  pan-nt  hy- 
maton.s  and  interstitial  neuritis,  in  the  gray  Timller  (»f  die  anterior  tnirtis 
of  the  spinal  cord,  in  infantile  spinid  pandysis.  and  in  the  fKiKlenor 
spinal  ganglia  in  herpes  zoster.  ITie  pathological  pmrcss  dues  onf 
differ  es.'^enlially  in  any  of  the  three  conditions.  Then*  is  ii  cenlml  ume 
of  intense  congestion  with  IieTnurrhagic  extravasation,  [»en%-AscuUr 
round-eell  accumulation,  and  destruction  of  nerve  ti-tsue,  Alxiut  tlui 
area  there  is  a  zone  of  congestion.  Secondary  dege-nerution  m  the 
nerve  elements  affected  follows  and  its  rlistributitm  depenAi  on  the 
area.'*  involved.  When  the  acule  inHammalion  .^ubsieles  eicAlnctat 
tissue  is  found  in  tlu'  area  of  deslniction  of  nerve  tissue.  While  any 
part  of  the  erfcephalon  may  Ik*  afTectcd  there  are  certain  areas  i>f  Hre* 
lion.     In  the  cortex  the  motor  area  Is  most  fretpn-ntly  involvwi.    Tbr 
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ray  matter  surrounding  the  aqueduct  of  Sylvius  is  the  seat  of  that 
>nn  called  the  polioencephalitis  superior  of  Wernicke.  The  cells  of 
le  motor  nuclei  of  the  cranial  nerves  are  much  more  frequently  aifected 
lan  the  sensory  nuclei.  I  have  seen  cases  where  all  the  motor  nuclei 
'ere  affected  without  derangement  of  sensation,  llie  cerebellum  may 
Iso  be  involved. 

Symptomatology. — The  onset  b  sudden  in  association  with  one  of  the 
t)ove-mentione<l  etiological  factors.  There  may  he  in  some  cases  a 
ay  or  two  of  prodromal  symptoms:  depression,  irritability,  restlessness, 
c.  The  period  of  active  symptoms  is  ushered  in  by  a  chill  or  convul- 
on.  If  the  area  of  inflammation  is  extensive  this  is  rapidly  followed 
f  stupor  and  coma.  In  localized  areas  in  the  cortex  both  of  these 
nnptonis  may  be  absent.  The  temperature  is  elevated  and  may  rise  as 
igh  as  104°  F.,  but  usually  subsides  after  several  days,  falling  slowly  to 
)rmal.  The  pulse  is  rapid  and  may  be  extremely  so.  The  respirations 
•e  usually  regular,  but  may  l>e  liurried  and  in  severe  cases  may  approach 
le  Cheyne-Stokes  type.  After  the  first  or  second  day  focal  symptoms 
spending  on  the  part  of  the  brain  involved  develop.  If  the  cortex  is 
volved,  a  monoplegia  affecting  the  arm  or  leg,  a  hemiplegia,  or  a 
iralysis  localized  to  the  lower  portion  of  the  face  may  l>e  presented. 
I  other  cases  then^  may  be  a  cerel)ellar  gait  with  nystagmus,  etc. 
'hen  the  gray  matter  around  tlie  aqueduct  of  Sylvius  is  affectefl  there 
a  partial  or  complete  paralysis  of  the  eye  muscles.  When  the  seat 
'  inflammation  is  in  the  pons  or  medulla  any  one  of  the  nuclei  of  the 
anial  nerves,  several  of  them  or  practically  all  of  them,  may  be  involved, 
ith  paralysis  of  function  in  their  distribution.  In  the  severe  cases  the 
itient  may  never  regain  consciousness,  dying  In  the  period  of  coma. 
I  other  cases  a  period  of  excitability  or  even  mania  may  follow  for 
veral  days  or  weeks.  In  still  other  cases,  and  this  is  especially  true 
young  children,  imbecility  as  a  result  of  deaf-mutism  and  destruction 
the  posterior  portion  of  the  brain  on  the  left  side  follows.  W'hcre 
e  disease  process  is  limited  there  is,  as  a  rule,  very  extensive  imppove- 
ent  following  the  subsidence  of  the  fever  an<l  the  acute  symptoms. 
is  rare  to  have  complete  recovery  of  fimction.  A  permanent  paralysis, 
ore  or  less  extensive,  remains. 

Diagnosis. — This  is  always  difficult  on  account  of  the  resemblance  to 
eningitis.  The  sudden  onset  with  localization  of  the  functional  dis- 
rbance  to  one  definite  part  of  the  brain  to  the  exclusion  of  the  rest  of 
e  brain  mass,  the  absence  of  headache,  retraction  of  the  head  and 
emig's  sign,  the  rapid  disappearance  of  the  general  symptoms,  and 
e  persistent  leukocytosis  should  differentiate  encephalitis  from  menin- 
lis. 

Treatment. — The  treatment  of  encephalitis  during  the  acute  attack 
absolute  rest  in  a  quiet  room,  a  liquid  diet,  free  purgation,  and  counter- 
•itation  to  the  nap<?  of  the  neck  or  over  the  scalp.  This  may  l>est  be 
ttained  by  blisters  or  the  application  of  leeches.  The  treatment  of 
e  paralysis  does  not  differ  from  that  descril>ed  im<Ier  Poliomyelitis. 
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OEEEBRAL  SINUS  THROMBOSIS. 


ThromtKJsis  affecting  the  ^iniiae-s  of  the  riura  mater  of  the  brain  mav 
he  \in".i\  iii)(]  eonfiiied  to  one  sinus  or  may  l)e  extensive  mid  afffcl  sr\rrai. 
A  loeiil  tlircwnlHisU  in  the  lateral  slmis  secondary  to  suppurative  eonili- 
tions  of  the  mid^lle  ear  and  of  the  mH^toi4l  i.s  mcist  oKiimon.  Wbrn 
it  is  extensive  ami  wi^le-spiead  tUruugli  many  of  (lie  venous  ehaunibol 
the  liniin  it  is  seeondarj^  to  some  pk-ncral  prmx'vs.  We  niav  lljcii^- 
fore  divide  the  ofiuses  of  sinils  tlirt)inl*o.sis  intu  Icwal  iiiu\  jjenrral 
systemic  causes.  Aciong  the  local  causes  the  .suppurative  coiidilioa^^nf 
the  niiiliile  eat  un<l  of  the  mastoid  are  the  most  eomnion  in  ehUtlhuMl 
and  in  atlult  life,  less  offen  ihe  cause  in  infancy.  In  infaiK-y  niiililli- 
ear  *tisease  most  fretjuently  gives  rise  to  tneninj^itls.  Auion^^  the  uthtT 
local  causes  a  plilebitis  of  llie  ophtlialniie  vein  Is  most  tiflt-n  s<'<*»fliifln' 
to  phlegmons  of  the  orbit,  of  the  eye  itself,  or  of  the  cavifi'*--  '>f  IW 
face. 

The  lhn>iTibiis  fornietl  in  thw  vein  may  extend  to  the  eavenious  -iim? 
and  liitiT  Ut  tlieotfier  sinur.es,  Su|jpnrmive  li-siniis  t,f  the  nitsophanTix 
and  of  the  deep  tyuiph  n4>des  of  the  neck  ntjiy  alsfi  proiluce  intnuTatiial 
phlebitis.  The  suppurative  lesions  of  the  s<'jjlp  due  to  trauuiHtLini, 
erysjipelas,  or  anthrax  nuiy  produce  a  ventiUH  infeetiou  carried  by  thr 
emissary  veins.  ( >sttti'4  of  the  bones  of  the  skull  due  to  truiauatism, 
tuberculosis^  or  syphilis  is  not  an  infretpient  It^-al  faelor.  AninnKthe 
jj*M]eral  systemic  causes  si'pti<*eTuic  and  pyeniir  (vMiditionA  runiiin| 
a  subacute  or  chronic  course  anil  assoeijitcil  with  a  state  of  law 
vitality  are  most  fretjuently  to  l>e  found.  The  systemie  causes  arc  those 
usually  found  in  widespn'ad  sinus  thronilK)sis  of  infiiricy.  ^Viuong  these 
diseases  may  Ite  mentiuncil  the  sevi'Jv  forms  of  gastroenteriiis.  ebiilrn 
infantum,  broncho]>neumoniu,  luljerculosis,  inheriteil  sypfutl-*,  and 
following  acute  conditions  such  as  scarlet  ft-ver,  typlu»id,  and  influenzae 
M  id<llc-ear  disease  may  pn>duce  very  extensive  sinus  thrrmdHMU  lliruui^ 
a  j»''"t'ral  septicemia  independent  of  the  liK-al  irritative  jwptir  pn 
lJacteriolo^<'al  investi^atit^n  hits  shown  the  preseiwv  of  strepti 
atn-ptobacilli,  and  the.l>acilli  ei>li  comnmni.  It  would  si'rni  that 
infection  was  necessary-,  l>ecaii.se  the  ex|M'Huientitl  (KT-lusioii  of  a 
bral  sinus  or  even  several  of  them  is  not  fnljowtHl  by  tltromboMi.H  (Kff^ 
niri). 

Patholoffy. — ^The  examination  of  the  brain  m  childn-n  dying  fium 
thrombysis  reveals  a  hard  clot  in  the  sinus  and  often  un  an-a  uf  ivij, 
hemorrhagic,  inKltratinK  e.'rtravjksjition  in  the  ari'u  of  t!ie  crrebnU  Trhw 
emptying  into  the  affeetwi  .srnxis.  Kxtensive  or  enpillar^'  h^'Uitkrrhagr 
nmy  l>e  present  in  the  meningeal  eiivitie.s  and  ii  ckiir  or  bloody  fiiod 
or  gelatinous  exudate  may  fill  the  ventricles.  S-etion  of  llie  brain  in 
the  dark,  hemorrhagic  nrens  shows  a  capillary  venous  thmmlMMLf  with 
leaking  out  of  the  liltH^i  into  the  cerebral  liviues.  tlross  heuiorrhofcn 
are  rare.  In  the  inferti^ms  pritcf'sses  a  et^rebral  al>sc«'32i  may  futk>w  H 
life  is  sufficiently  prolon^l. 
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Symptomatology. — ^The  onset  is  usually  sudden  with  evidence  of  cere- 
ral  or  meningeal  irritation.  Coma  rapidly  supervenes;  vomiting,  con- 
ilsions,  headache,  and  rigidity  of  the  muscles  of  the  neck  may  be  present. 
I  the  local  septic  processes  there  is  fever,  whereas  in  the  general 
tchectic  conditions  the  temperature  may  be  subnormal.  The  localizing 
'idences  of  the  thrombotic  process  varies  to  a  certain  extent  with  the 
at  of  the  thrombosis.  When  the  lateral  sinus  is  affected  the  veins  on 
e  affected  side  of  the  face  and  nwk  may  not  be  present  on  inspection, 
bereas  on  the  sound  side  they  have  a  normal  distended  appearance. 
local  edema  may  be  found  in  the  mastoid  area  and  may  extend  to  the 
!ck  region.  A  hard,  fibrous  cord  may  be  felt  in  the  place  of  the  jugular 
in,  due  to  the  extension  of  the  thrombus  to  the  veins  of  the  neck. 
fie  neck  is  sensitive  to  pressure,  the  muscles  are  rigi<l,  and  there  may 
•  some  enlargement  of  the  cervical  lymph  notles.  Paralysis  of  the 
cial  nerve  and  deafness  may  be  present,  due  to  the  local  process  in  the 
r. 

Thrombosis  of  the  superior  longitudinal  sinus  secondary  to  local 
ocesses  in  the  nasal  cavities,  the  frontal  or  ethmoidal  sinuses,  or  to  a 
neral  septicemic  process,  is  associated  with  cyanosis  of  the  face,  diiata- 
tn  of  the  veins  of  the  forehead  and  face,  and  depression  of  the  fontanel, 
le  fontanel  may  become  prominent  from  an  associated  hydrocephalus, 
ffuse  perspiration  of  the  head  and  neck  and  epistaxis  result  from 
ssive  congestion  in  the  areas  drained  by  the  superior  longitudinal 
ms. 

Thrombosis  of  the  cavernous  sinus  is  associated  with  a  slight  exoph- 
dmos  of  the  affected  sirle,  amblyopia,  paralysis  of  muscles  of  the  eye, 
irked  congestion  of  the  veins  of  the  retina,  edema  and  swelling  of  the 
tic  disk,  and  a  cyanotic  or  red  edema  of  the  upper  eyelid  and  of  the 
•ehead.  As  the  thromlK)tic  proce^ss  progresses  the  other  eye  may 
come  affected,  and  these  symptoms  may  be  associated  with  those 
ove  descril)ed,  due  to  the  extension  of  the  process  into  the  other  sinuses. 
hen  hydrocephalus  develops  there  is  coma,  with  vomiting,  protrusion 

the  fontanel,  the  hydrocephalic  cry,  and  convulsions.  A  purulent 
x*ss  may  develop  at  any  time  either  in  the  brain  or  in  the  local  sinuses, 
d  its  occurrence  depends  on  the  vitality  of  the  child  and  the  patho- 
lic  intensity  of  the  infecting  agent. 

Diagnosis. — The  diagnosis  from  meningitis  is  in  most  cases  impassible. 
lis  is  especially  tnie  in  suppurative  conditions  of  the  middle  ear  and 
the  mastoid.  The  presence  of  the  edema  about  the  ma,stoid  and  the 
?k,  and  a  clot  extending  into  the  jugular  vein,  will  often  lead  to  the 
rrect  diagnosis.     In  extensive  sinus  thromlwsis  the  marked  cyanosis 

the  face,  the  epistaxis,  the  examination  of  the  eye-grounds,  the  low 
idition  of  the  vitality  of  the  patient,  and  the  weakened  heart  action 
^uld  lead  to  a  presumptive  diagnosis.  Abscess  of  the  brain  is  not 
requently  a  direct  result  of  the  thrombotic  process,  but  the  differ- 
Lial  diagnosis  is  of  no  great  importance,  l>ecause  in  both  cases  an 
eration  is  demanded  which  will  in  itself  reveal  tlie  exact  stage  of  the 
x«ss.     Abscess  of   the  brain  from  middle-ear  disease  may  affect 
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either  the  temporosphenoidal  lobe  or  llic  riTcl>t^l!iim.  In  ihe  formrr 
van*'  thf'tv  would  bo  wnr<l  (Icafnrss — 1\  r.,  in^ihilitv  of  tin*  fhiM  U*  rrm 
to  sfxjkrn  coiniiiHnds,  but  rcarlioii  to  jri'stLin^,  mk'U  tis  viickiii^  oiif  of 
the*  toiigut'  after  the  exjiniiiuT,  etc.  Iti  absLT.s^s  *»f  tlii' tvrelK'Huin  iVrt' 
may  be  nystatin  us,  ckiinHiness  of  the  saint*  s\\\e  nf  llir  U>rly»  luid  ft 
forcef!  positioiif  tho  chili  I  always  lyinj;  on  the  suine  sitJe  ami  nlunt- 
in^  U*  it  if  ilislnrlK'd,  Tin-  [irt'M-iiee  of  hij^h,  trit'pihir  fever,  with  tm;*- 
uhir  ehills  anil  sweats,  iiiid  a  hi<,'h  leukt>cytosi.s  with  op  without  t)w 
ulvive  .symptoms  sliouhl  lead  to  a  diagnosis  of  abscess.  AIw<tss  rimv 
be  jiresent,  however,  with  a  normAl  or  subnormal  teniperntun*.     {Vidr 

Prognogia. — Tlirombosis  of  the  cerebml  sinuses  is  »  rapidly  f»ut 
afTcctinii  in  early  childhtxnl;  deatli  iLstially  si(p*'n'pnes  in  a  few  ilsv';. 
In  rare  eu-ses,  and  especially  in  later  childhiHHl,  the  duration  inav  Ijc 
loti^r  and  may  even  extend  into  weeks.  If  the  irritwtivt*  prucrw  Ic 
promptly  Removed  a  local  thromlio.sis  may  m  rare  riLsr.^  ^i  im  to  rr^lu- 
tiun,  with  channelling  of  the  tlironil>o.st.s  or  complete  oblilerution  uf  ihc 
.sinn?i  ami  recovery.  In  such  caseHp  however,  a  sclerasw  of  the  brain  or 
hydrtK-ephalus  remains. 

Treatment. — In  extensive  thromlwsis  of  .septicemic  orixin  the  trrel- 
meni  can  only  Ix"  palliative,  such  a^  is  that  cmplttyed  in  meningitis.  An 
attempt  should  In*  made  in  all  ea.sc.s  lir  eontnd  a-s  far  Jis  tiossiblr  iW 
source  of  infection,  and  to  inereiLse  liie  nutrition  nf  the  (•hild  by  ov4T- 
feediug  and  stimulation.  The  treiitineut  t>f  loeal  tlin>ndKt»i.s  is  sur);ii"»l, 
A  complete  removal  and  cleansing  of  the  hx'al  wptic  prrxT«s,  with 
removal  of  the  clot  from  the  sinus,  and  CMintrol  of  the  licmorrhap'  U 
lamp<nis  of  io<lofomi  ^sm7>f  is  imlicalnK  Tare  .should  U'  tiikm  to 
exclude  the  possibility  of  an  aliHee,s.s  (if  the  brain  Iw-fore  llie  wound  in 
closed.  Surgical  Irt^atnient  is  now  much  iH'ltcr  understood  than  formrriy 
and  an  operation  may  save  the  life  of  a  child. 


ABSCESS  OF  THE  BRAIH. 


. 


Abscess  of  the  Brain,  a  comparatively  rare  condition  in  the  adult,  is 
of  much  more  frequent  oeeurrt*nce  in  childhood  on  account  of  t}w  fnv 
f|uency  of  purulent  comlitions  of  the  miildlr  rtir  Jinil  of  tbr  nm<<tiiid. 

Etiology.—  It  may  l»c  static!  as  a  general  rule  that  a  pyop'ni<-  inflation 
is  necessary  for  the  pnxlnction  of  an  hIisccxs  within  the  craiiijii  ra%ity. 
'l^he  so-calletl  idiopathic  or  priman'  brain  alise<'ss  U  merrly  m  ponfrs- 
sion  of  ignoraiwe  its  to  the  .sf>unT  of  inff^ction.  A  loenlizeil  absce^*  fol- 
lowing traumati^im  or  infection  may  Ih-  wjdU*d  olf  ami  reitinin  Utrnt  Ear 
years,  to  reiippear  with  marktsl  syniplrmis  afler  a  slijjht  or  extrmivr 
injury  to  the  .skull;  this  is  tlie  explanation  of  many  of  ihe  nxaUnt 
idiopathic  abscesses,  I  have  seen  two  Rlw«v.sr*es  tjw  siw  of  hasc^- 
nut%  one  in  either  hemisphere  of  the  brain,  wuII^hI  ofT  fn>m  the 
rest  of  the  bratn  by  an  okl  inflammatori,'  capMile.  and  priMlueitij;  neitlier 
gcneml   nor   localizing  symptoms,  and  discovered   by  ttceident   at  ihr 


ItoyiBy.  This  cnnditinii  is,  however,  of  much  less  frcriurnt  ocenrR'ncc 
t'hil<lhoo(!  than  iti  hiter  life,  atwi  even  here  it  m-eurs  iiifretjueiitly. 
*ptir  infet-tion  from  stnietiires  in  direet  reliilion  to  the  iritracninial 
pfity  Is  by  far  the  moat  ii.sual  cause  of  brain  abscciks  in  ehikllMioil. 
inilent  pnx'psses  in  the  niiiMtoiil  urea  and  niitldle  ear  in  luter  childhood 
ay  give  mc  to  ahsees-s  of  the  brain,  extradural  abscess,  thrombosis  of 
e  sinus»  or  acute  meningitis.  In  many  cases  one  or  more  of  these 
ay  be  combined.    When  the  extension  of  the  protvs.s  ia  direct  the  fhira 

t becomes  involve*!,  followed  by  a  loeaHzed  or  general  involvement 
e  pia  and  arachnoid,  and  hiter  of  abscess  within  the  brain.  The 
lension  mayoernr  timjufrh  lymphatic  channels,  iirid  an  alj.scess  of  the 
ftin  substance  may  Ix^  present  without  involvement  of  the  meninges. 
hen  the  infection  extends  fnjm  the  roof  of  the  mastoid  cavity  the 
Bcess  is  nsuidly  Found  above  the  tentorium,  and  localized  eitlier  in  the 
nporosphenoidal  Icjlw  or  posterior  to  this  in  the  occipital  area.  \Vhen 
^  infection  extends  from  the  posterior  wall  the  ct'rel^>ollnm  is  usually 
rnlved,  with  or  without  thrdmbosis  of  the  lateral  sinus.  When  the 
ection  is  due  to  extension  from  the  na.sal  cavities,  the  fnmtal  or 
nnoidal  sinuses,  the  abscess  is  usually  found  in  the  frontal  lolie,  with 
without  nu-ningitis  of  the  ynterior  fossa-  of  the  slcnlK 
Next  in  frequency  to  the  alx)ve  causes  traumatism  is  the  most  impor- 
it  factor  in  childhoml.  The  trainnatic  infection  may  occur  with  or 
thout  lesions  of  the  .suf>erfifial  tissues,  IxK-alized  absee.s,ses  of  the 
dp,  fracture  or  necrosis  of  the  cranial  Imnes,  and  piinetUMHi  wounds 
!  among  the  causes  found.  Purulent  meningitis,  a  Ioc*al  abscess 
raeath  the  dura,  or  an  abscess  within  the  brain  without  meningeal 
'olvement  may  Ite  so  pri>dueed.     , 

Derebral  abscesses  as  a  result  of  a  pii'noral  pyemic  comlition  may  be 
md  scattered  throughout  the  brain,  but  are  of  such  infrequent  oceur- 
tee  in  childhood  as  to  demand  little  consideration.  A  septic  infection 
an  extensile  sinus  thrombosis  may  result  in  extensive  and  multiple 
scess  formation. 

Pathology. — In  the  great  majority  of  cases,  the  abscess  is  solitary 
:l  inhltratinp.  It  is  much  niore  extensive,  as  a  rule^  when  the 
■cbrum  is  affected  than  when  it  is  situated  below  the  tenttjrium.  The 
icess  cavity  varies  greatly  in  si»e,  in  some  cases  Iveing  mt  small  as  to 
ape  careful  exploration  in  its  immediate  neighborhood  during  an 
oration.  Smaller  abscesses  are,  as  a  ndc,  fairly  well  separated 
m  the  unaffected  brain  substance  by  an  inflammatory  wall* 
d  the  blunt  edge  of  a  grooved  tlirector  may  easily  p&s&  over  it 
Jiout  j>enetrating  the  abscess  cavity.  In  other  cases  the  abscess  may 
rtroy  a  large  part  of  the  cerebral  hemisphere;  there  is  no  ilistinct 
II;  the  brain  substance  in  the  iuunediate  neighborhood  is  veiyeflema- 
is,  and  microseopit*  section  shows  marked  rounil-eell  infiltration 
ending  into  normal  tissue.  Encapsulation  of  an  abscess  may  be 
rly  well  develojK'd,  anri  yet  a  secondary*  extensive  abscess  may  fonn 
its  inmiediate  ne)ghlH>rhood,  The  examination  of  the  contenti>  of 
!  abscess  cavity  shows  a  green  is  li-ye  How  or  reddish-browa  fetid  pus, 


J 
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coiitaiiiinjf  IcuktH'ytcs,  pus  cells,  <ipstrovv*i  hrafn  ti.ssnt',  anil  iitfirlinj; 
niicTo-orpiihiKiiis.  Struplnc^ttrn,  sliipliyliK-ot'ci,  ])m'iimtKtK'('i,  anit  tlw 
buiillus  pyiicvoMciia  have  \»^n\  foiiml  in  tltf  fnis. 

Symptomatology. — The  sytujitimis  i>f  Uruin  ub.'wcss  in  chiUln'U  van 
grt^atly  with  the  intfrislty  iif  the  prtxvss  flnd  ih*^*  prt'si'iicv  or  aliwiHr 
of  rt)in|>lieatin^  lesions  of  the  menin^ps  or  of  the  i-erehpul  siniijM's.  'X\w 
symptoms  may  ik'volop  rapi^lly  after  o|KTatM>nHon  the  ltii<lillr  ear  or  uii 
the  mastoid,  hut  otherwise  are,  as  a  ruh\  of  slow  onset,  but  ruiuiiii^'a 
l-npid  course  aftfr  the  complete  formation  of  the  .siippunitinj;  proct^ 
In  a  ehi(tl  wlio  lias  chntnie  ear  (li.sea.sc,  jXTHistont  heailaehe.  irritabilJtv, 
ami  mental  *iulness  may  l>e  the  first  eviiieiu-c  t»f  intraomnial  unwht* 
nieut.  The  hcmluche  eomes  in  paroxysms,  u!ul  may  oct-a.siona!lv  lie 
a.i.s4»fiHted  wilh  vomiting.  After  several  Hays  or  a  week, or  in  sonie  tu'cs 
several  weeks,  the  .symptoms  arc  iriarkedly  accentual***!,  the  hcH<iafhi*5 
hi'eome  constant,  the  patient  becomes  anemic  and  saHow,  therv  in  i 
sh^fht  ri,s<'  of  temperature  with  marked  loss  of  mental  piwer,  tnerital 
and  physical  fatigue,  coating  of  the  tongue,  nausi-a,  an<l  voaiiiiim. 
\Vh*-n  this  sta[;e  i.s  reache*!  the  disease  runs  a  rapid  course.  The'  li'i!»- 
pcraturc  now  ilrops  to  iioruial  or  suhnormah  unconsciousness  develops 
the  pupils  hcct)nie  unequal,  optic  neuntiH  nuiy  Ix-  pri'senl.  and  thereit 
often  paralysis  of  the  opposite  side  of  the  body.  'I'he  ptdsc  Jnav  remtiii 
normal,  Imt  is  usually  slowed;  the  rcspiratioa^i  Ijccomc  dli>wand  mav  be 
of  a  C'hcyne-Stokes  type. 

In  some  cases  (a  comparatively  small  numlier)  there  is  evidence  of  i 
^'ueral   septic  infection.     The  teni|ieraturc  n'inains   high   throu^lM»ii 
the  disefLsc  or  may  l»e  very  irregular  with  irrepula.r  chiILt  and  sweats, 
hut  even  in  thcs<*  cases  the  puLsc  rcMuains  slow  until  late  in  lhi»  duea.tr'. 
In  oiluT  ca-scs  ihe  temp'rature  remains  normal  ur  subnonnal  unfit  tlir 
last  i\ix\  or  two.  when  it  may  ascend  to  ItKi°  or  104°  F.     Sudden  death 
sfunetimcs  occurs  fi*om  a  rupture  of  the  absccas  cavity  into  ihe  surroum^ 
insf  hniij)  substance.     Localisation  of  the  absee.ss  is  difficult  on  account 
of  its  infiltralin^' i'harartcr.     When  the  temj>ifn>s]ihent»idal  lolw  of  tlir 
hrnirj  is  alTif^ted  it  may  Im*  loculi/A'd  in  .snmc  case:^  by  a  careful  rxanUB^ 
tion  for  aphasia.    This,  however,  iniplii-s  a  fairly  ^immI  mental  rewtioft 
of  the  patient,  which  is,  however,  very  apt  nut  to  Ih-  pre,si^nt  in  »4»scr» 
complicating  nuddlcH*ar  disea.sc.    An  abscess  to  (he  (rm|>rirosphcnoidAl 
area  usually  dcslniys  the  conntvtion   iM'tweeii  the  auditorv  und   viMial 
sjX'ceh   areai   ils  a  result  of   this  when  the  patient  is  shown  an  object 
of  common   use,  he    is  not   able  to    recall    tlie   name  of    it,  nlthQUjcJb 
he  may  be  able  jjcrfcctly  to  appreciate  its  purpOM-s  unci  \\:sc%  wr  rvm 
in  some  ca.ses  to  dcscriln.'  it.      If  the  abscess  is  sufficiently  extemife 
to  des(r<.)y   the  visual  an-as   in   (he  ix-eipital   IoIk',  or  the  optic  null** 
lion»i  transmitting  impulses  to  them,  hemianopsia  nniy  Im'  presenL    'X\x 
exteiisiitn  of  the  alwcess  in  an  anterior  dini'tion  may  ini'olve  ibc  inotof 
fibres  and  prfKluee  paralysis  of  the  oppo.site  side  of  ihc  IkmIjt* 

An  abscess  Im^Iow  the  tentorium  in  the  eeri'U'lluni  gives  risr  to  vtf* 
sistent  vomiting,  uptic  neuritis,  niarkctl  vertigo,  nystagmus,  ami  a  vtgf 
ataxic  gait  tike  that  of  a  drunken  tnaii.    The  knee-jerk  on  the  same  sidt 
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on  both  sides  may  be  absent,  and  there  may  be  a  marked  clumsiness 
id  slowness  of  movement  of  the  extremities  on  the  same  side  as  the 
[ion.  Facial  paralysis  may  be  present,  due  to  the  pressure  on  the 
sial  nerve  or  from  involvement  of  the  pons.  This  may  also  be  due 
the  local  process  in  the  middle  ear. 

Diagnosu. — Where  a  source  of  infection  can  be  determined,  such  as 
at  following  traumatism  or  evidence  of  a  local  inflammatory  disease 
the  brain  tissues  in  direct  connection  with  the  seat  of  infection,  it 
ikes  the  diagnosis  comparatively  easy. 

Abscess  of  the  brain  complicating  middle-car  disea.se  must  be  differ- 
tiated  from  sinus  thrombosis  and  meningitis.  The  percentage  of 
tea  of  abscess,  of  thrombosis,  and  of  meningitis  complicating  ear  dis- 
je  varies  in  each  of  these  from  30  to  35  jx'r  cent.  'J'hus  in  Poulsen's 
cases  of  complications  of  ear  disease  there  were  13  cases  of  abscess, 
of  thrombosis,  and  11  of  meningitis. 

Sinus  thrombosis  gives  a  higher  temperature,  as  a  rule,  with  a  rapid 
Ise,  with  tenderness  in  the  region  of  the  ma^stoid  or  of  the  neck,  throm- 
318  of  the  deep  veins  of  the  neck,  cyanosis,  and  sweating.     All  the 
isiderations  given  above  under  Sinus  Thrombosis  (p.  938)  must  be . 
:en  into  account. 

[n  meningitis  the  onset  is  usually  much  more  rapid  and  the  course  of 
:  disease  much  shorter  than  in  brain  abscess.  The  temperature  here 
lin  is  higher,  often  fluctuating,  associated  in  the  early  stages  with 
wing  of  the  pulse,  and  later  with  a  rapid,  irregular  pulse,  hyperesthesia 
light  and  sound,  persistent  headache,  twitching  of  the  extremities, 
idity  of  the  neck,  retraction  of  the  head,  and  a  purulent  fluid  on 
nal  puncture,  or  evidence  of  the  infecting  agent  in  the  cerebrospinal 
id — i.  e.,  when  the  connection  l>etween  the  area  of  meningitb  and 
'  spinal  meninges  remains  ojx^n. 

[n  traumatic  cases  brain  abscess  must  at  times  be  difl'crcntiated 
m  brain  tumor.  A  beginning  or  latent  brain  tumor  in  a  child  may 
iw  evidence  of  very  rapid  gn)Wth  after  traumatism  to  the  head.  In  a 
e  of  a  boy  of  four  years  recently  rt^ported  by  me,  with  Dr.  J.  H. 
>son, the  following  symptoms  were  presented: 
Phe  symptoms  were  of  seven  weeks'  <luration,  an<l  liegan  with  drowsi- 
8  quickly  followed  by  left-sided  hemiplegia,   headache,  restlessness, 

1  night-cries;  vomiting  and  partial  incontinence  of  urine  were  also 
sent.  There  was  a  partial  return  of  power  in  the  left  leg  after  two 
iks,  and  consciousness  and  speech  were  preserved  until  shortly  be- 

2  death.     Fever  and  convulsions  were  absent.     The  pulse  was  55  on 
day  of  admission  to  the  hospital.     A  few  hours  later  he  became 

x)nscious;  the  pulse  became  rapid  and  weak,  the  temjwrature  rose, 

I   the  symptoms  of  fatal  paralytic  compression  of  the  brain    were 

sent. 

rhe  patient  was  trephined  the  same  night,  in  the  hope   that   a 

oorrhage  or  a  collection  of  pus  might  be  evacuated,  as  there  was  a 

;ory  of  a  fall  prece<ling  his  illness,  l)Ut  nothing  was  discovered,  and 

died  shortly  afterward. 
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On  autopsy,  a  j^elatinoiLs  tumor,  with  arciis  iti  heinorrbaigir  exlrars- 
satioHf  was  foumi  to  (x-cupy  the  anterior  two-thiidj*  of  Iho  right  hemi- 
sphere. It  Ix^gaii  iTiimefhately  benejith  the  c|K'ntlyma  of  ihr  third  *i*«- 
tricle,  and  extemlefJ  to  the  external  capsuk'.  The  autenor  third  uf  iJip 
internal  capsule  was  inflllruteil  by  the  tumor-masvS,  At  no  point  di J 
thf  tinnor  reach  within  an  inch  of  the  cortical  surface.  Micnjstttmr 
examination  showinl  a  ncuroglioma,  conT|)osed  entirely  of  neunjplwir 
nuclei  and  fibres.  The  tumor  was  of  eentral  origin,  of  an  ia6ltratifig 
chiimctcr,  inu\  inopt^rable, 

A  caa'ful  hi-stor)'  nf  the  case  will  nftcn  show  evidence  nf  cen-bral 
irritation  Iw-ioi-c  the  traumatism.  The  intracrjinial  pn'ssnreof  a  tmnnr 
is  more  marked;  the  optic  neuriliM  ilevdojis  early.  i.s  nuieh  UMm*  irilfiw 
and  is  present  in  a  much  hirger  uuinlier  of  ctuses  (.St)  in  IHJ  (>er  imtj, 
Tliere  i.s  nn  fever  and  symptoms  of  Utcul  brain  irritHtiou  an*  mon*  pi-ii- 
ti^'c  and  prolon^'cd  than  in  abscess. 

Ptognoaifl. — \\lierc  distinct  abscess  formation  Ls  present  in  llw  braiw 
tissue  the  prognosis  dejx-nds  upon  the  cause  of  tlu-  al)sce.v4,  thf  PxU'iit 
of  bruin  involvement,  jnid  the  |H'ri(Hl  of  evjicujition.  In  iiiliitmtiiy; 
abscess  complicating  niidtlle-ear  discikse  the  prognnsis  in  iitifavonil'tf, 
lx*causo  it  \a  rare  in  such  cases  to  find  the  aUscess*'s  i'nta|isuUtni 
<')pj>enhehn's  statistics  show  9fi  out  of  l!HJ  eases  cured.  In  Irauiualic 
abscess  38  ease^  out  of  IX)  reeovereil. 

Treatniflnt. — The  treatment  nf  !>rain  abset^s  is  enlin'iy  sui^ifal. 
Kvaeiiation  and  drainage  of  the  abstvss  eavily  art^  alisniutely  nceeswrv. 
The  net^essityof  early  ojXTalicm  should  Ix*  insistctj  ujion.  '['his  Liespp- 
cially  true  in  cases  of  middle-car  disease.  Tlie  dilficully  of  making  i 
|>ositivc  (liagiiosis  of  nirnin^itLs  or  sinus  thn»TnlM)sts  sluMdil  not  ilriw 
from  early  np(*mtive  procedure.  When  in  the  ci>urs<'  of  uiidillc-^nr  iit' 
uiastoitl  disease  there  is  distinct  evidence  of  intrucniriial  irivolvniinit, 
and  espeeially  when  this  evidence  ptjints  to  Itjcal  brain  irritaticrti  ami  i^ 
progressive  in  ^spiteof  local  treatment,  an  o|H'ratioti  shonlil  be  iW' u> 
relieve  the  local  Ixinc  condition  and  (fi  ex<'liiilc  the  ptssibility  of  ''iiiu> 
throiid>osis,  meningitis,  or  absi'css.  This  treatment  is  necessary  in  any 
one  of  the  three  conditionis  niiniisj,  Kx|)lorati*>n  uf  the  brain  iiiwlfT 
aseptic  procedure  should  Ix-  carefully  anil  thoroughly  carriii!  rait.  Innv- 
much  as  a  gnwvi^tl  director  may  easily  slip  over  the  wall  of  an  alw-rss 
cavity,  an  instrument  with  u  sharj)  |niint  or  even  fre*-  incision  with  the 
knife  should  Ix*  employed.  In  the  tcrn|>oro.sphenoida!  IoIjc  itf  the  hrain 
and  in  the  (vretx'Uum  this  will  do  no  liarm,  other  than  a  [His.>'ib!e  hetn<^^ 
rliage  due  to  theciitlin^^nf  a  vessel  which  can  IxM'usrIy  c«>ntp>llet!.  El* 
ploration  of  the  cert'lxllnm  shcndd  never  Ix  nejrieeted  when  an  rxploCl^ 
tion  of  the  temporal  sphenoidal  lolx^  gives  nc;^ativc  results. 


TUMORS  OF  THE  BRAIN. 


Tumoral  of  the  brain  are  of  not  infrcfpient  occurrence  in  childbooiip 
Starr  ha^  collected  301)  ca$es  under  nineteen  yejirs  of  age,  as  follow*: 
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Natdbe  of  Tukob.  Position. 

nibercnloiu  tuinon 1S2      Cerebellum 96 

GHoma 87       PoDBTBroUi 88 

Bucoma 84       Centrum  orale 85 

Qlionraoma 5      fiaul  ganglia  and  lateral  TeDtricles      .       .  27 

ClBtlc 30       Cerebn)  cortex 21 

Snmmata 2       Corpora  quadilgemina  and  crura  cerebri      .  21 

Other  varieties 80      Base g 

Fourth  Tentricle 5 

Medulla 6 

Multiple  tumors 43 

It  necessarily  follows  from  the  above  classification,  and  this  agrees 
with  my  own  experience,  that  tuberculous  tumors  arc  those  usually  met 
srith  in  children.  Gliomata  and  sarcomata  are  occasionally  met  with, 
:he  other  forms  being  very  rare. 

Pathology. — Tuberculous  tumors  may  occur  as  solitary  or  multiple 
px)wths.  They  are  more  frequently  met  with  as  multiple  tumors  than 
iny  of  the  other  varieties  in  the  alx)ve  classification.  They  may  affect 
iny  part  of  the  central  nervous  system.  They  are  most  frequently  met 
vith  at  the  base  of  the  brain  between  the  crura,  in  the  neighborhood 
>f  the  fissure  of  Sylvius  and  near  the  median  line  of  the  cortex.  They 
^ary  in  size  from  8  mm.  to  4  cm.,  and  show  a  marked  tendency  to  bcxiome 
tncapsulated.  The  capsule  is  formed,  when  the  tumor  is  situated  deep 
n  the  brain  substance,  by  a  zone  of  proliferated  neuroglia  cells,  and 
vhen  they  occur  on  the  surface,  by  the  thickened,  infiltrated,  adherent 
na  mater.  The  encapsulation  is  in  reality  only  a  pseudocncapsulation, 
nasmuch  as  the  thickened  zone  of  glia  cells  is  a  part  of  the  inflammatory 
»rocess  itself,  and  as  a  result  of  this,  attempts  at  removal  usually  result  in 
allure  or  are  only  accomplished  at  the  expense  of  considerable  unin- 
'olved  brain  substance.  Section  of  tuberculous  tumors  of  large  size 
oay  show  a  very  friable  interior,  but  distinct  softening  or  complete 
treaking  down  is  exceptional.  In  tumors  persisting  for  a  long  time 
»rtial  or  complete  calcification  may  occur.  In  a  tumor  recently  re- 
aoved  at  autopsy  in  a  woman  aged  twenty-six  years,  at  the  Henry 
'hipps  Institute,  the  tumor  had  lasted  from  early  childhood.  Active 
ymptoms  of  brain  tumor  were  then  present,  but  had  suKsidcd  leaving 
he  girl  completely  blind,  and  with  symptoms  of  cerebellar  irritation; 
omplete  calcification  of  the  tumor  had  occurred  with  small  cystic  cavities 
ontaining  a  clear  fluid  within  the  calcified  mass.  The  involvement  of 
he  brain  tissue  may  be  by  infiltration  and  destruction  of  the  area 
avolved,  but  is  more  frequently  a  local  infiltration  with  an  accumulation 
I  new  cells  about  the  central  area,  the  formation  of  the  tumor  respect- 
ng  the  nervous  tissue  and  producing  disturbance  of  function  by  pressure 
tpon  it.  The  microscopic  examination  gives  the  raked-field,  granular 
.ppearance  at  the  centre  of  the  tumor,  with  a  zone  of  epithelioicl  and 
lant  cells  at  the  periphery.  In  active  tumors  the  tul)ercle  bacilli  can 
pe  demonstrated  in  the  tissues  and  offer  a  differential  diagnosis  between 
liberculoma,  gummata,  and  degenerating  sarcomata. 

Gliomata  are  infiltrating  tumors  of  rapid  growth  and  develop  imme- 
iiately  beneath  the  gray  matter  either  of  the  ventricle  or  of  the  cortex 
60 
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and  involve,  us  a  rule,  larf^  areas  of  brain  subslaiiLr.  The  (unKir  iiuii 
is  soft,  almost  pulpy^  very  vascular^  at  Utnvs  InBltratcii  with  hrmorrfiajpc 
an-'as  unrl  surroumk'd  by  edeoialous  brain  tissue^  'I'hort'  is  no  atlrnipt 
at  enc-ap-stilutiun,  ami  it  is  orti'ii  only  with  tiifficiilty  that  iIh*  Ixiuntliiry 
of  thi!  tumor  riuiss  tan  l^e  determined  by  the  nak<'i]  vyv  at  autupsy. 
Sarconmta  resemble  in  tht^ir  gross  character  Li  tics  tin*  ^liouiata,  bui  on*, 
a^  a  ruk,  of  much  firmer  consistence  and  not  mfrec|uently  cncapsuhilcd. 
This  is  eajjceially  true  of  tumors  of  this  class  growing  fn>ni  ihc  Umes 
of  the  skull  or  the  membranes  of  the  brain  antl  exten<ling  into  thr  bruin 
substjince.  Sarcomata  mav  also  grow  from  the  bhKjdvessels  within  tbc 
brain  stil>stance.  Sarcomata  may  occur  a-j  multiple  (umont,  but  tuA 
with  the  same  frequency  as  the  tulierculous  type  of  tumor*.  Very 
vascular  sarcomata  sometimes  develop  within  the  ventricles  of  the 
bruin  from  the  choroid  plexu-s. 

Cystic  tumors  of  the  brain  do  not  differ  in  their  charaelerlstics  fmm 
thest!  growths  met  elsewhere  in  the  body.  Amon^  these  tumors  Iiav^* 
been  descrilted  parasitic  cysts  such  as  the  cchinococcus  and  cyslicen;us 
cel]u|osa'»  ileniioid  cvsts,  etc. 

Symptomatology. — We  may  divide  the  clinical  manifestations  of 
tUTJiors  within  the  cranial  cavity  into  those  caused  hy  an  increase  of  thr 
intracranial  prt^ssure  and  the  dissociated  hydrtK-cphalus  which  is  m* 
infrequently  associated  in  children  and  those  due  to  a  local  disturbance 
of  function  nf  the  particular  part  of  the  brain  involved. 

(Iftifral  Sifmptom^. — We  must  depend  for  our  diaj^osis  of  thr  pit's- 
ence  of  a  brairs  tumor  iipon  certain  general  syrnptam5.  Ncrt  infiv- 
(|uetitly.  am!  this  is  especially  true  in  children,  the  gtrnend  synipionu 
of  marked  intraiTanial  pressure  may  be  the  only  symptoms  prcstenled. 
This  will  be  the  case  when  the  so-called  silent  areas  of  the  bniin  ure 
involved  or  where  imjjortant  functional  ar*'as  are  involved  only  hy 
pressure  and  this  pressure  is  of  very  gradual  evolution. 

The  symptoms  prcsrcUcil  arc  of  insidious  onset  and  of  :ilow 
development,  Exaeerbatioas  may  occur  and  u  slowly  developing  Cuinor 
may  be  transformed  into  a  rapidly  gniwing  one  by  truumatLim,  or, 
more  rarely,  by  the  devclojHncnt  of  some  intiTcurrent  infection. 

llciidache  is  an  early  symptom  and  jtersisLs  thrtJiigliout  the  <t)Unr 
of  the  disease.  It  is  usually  diffusCj  although  it  may  Ijc  loi-aiised  lo 
the  ocdput  in  tumors  of  the  posterior  fossa?  of  the  skulk  It  vmrics  in 
intensity;  at  times  of  a  dull,  gnawing  character;  at  others,  of  an  aeiitc 
agonizing  kinib  descriljed  by  the  patient  as  if  the  brain  wrrr  bnB|^ 
pulled  out  liy  sharp  lwH)ks,  Headaches  may  \ye  paroxysmal  in  trpe 
and  as,^Mj^'iated  with  voxniting.  In  tumors  Involving  the  uienin|{ejt  or 
eaii.sing  distinct  local  pressure  on  the  meninges  the  pain  may  be  <]i^tietly 
localized  and  iisstJciated  with  njarkctl  tendemesj».  This,  bowrwr, 
sliouki  never  l)c  depcndi'il  np«>n  for  li.M.ali&Rtion  unless  the  other  Um.i1 
symptoms  aliout  to  l>e  desrrilK'd  correspfmd.  The  heada*'he  inemucs 
in  intensity  up  to  the  point  of  maximal  intrai-ranial  pressurr  and  is 
usually  less  severe  in  the  later  stages  of  the  disease.  Hradnche  maybe 
associated  very  early  in  the  disease  with^ 
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Convulsions. — These  do  not  differ  from  convulsive  seizures  due  to 
ther  causes  in  children.  They  vary  in  frequency  and  in  intensity. 
iS  a  rule,  they  occur  at  long  intervals,  but  several  may  be  present  in 

single  day.  Convulsive  seizures  may  last  only  a  few  seconds  or  may 
e  prolonged  for  several  minutes.  They  may  be  so  slight  as  to  cause 
nly  a  momentary  loss  of  consciousness  with  slight  rigidity,  or  they  may 
e  so  intense  as  to  produce  marked  exhaustion.  The  general  convulsions 
lould  be  differentiated  from  the  local  Jacksonian  convulsion  limited 
►  one  part  of  the  body  and  due  to  local  irritation  of  the  motor  cortex. 
^ide  infra,) 

Optic  ^eurto.— The  examination  of  the  eyes  early  in  the  disease  will 
low  either  a  distinct  optic  neuritis  or  a  marked  congestion  and  swelling  of 
le  disk,  which  later  develops  into  optic  neuritis  as  the  pressure  increases, 
his  is  present  in  89  per  cent,  of  cerebellar  tumors,  the  most  common 

at  of  tumor  formation  in  childhood.     It  is  present  in  80  per  cent,  of 

I  cases;  it  may  be  associated  with  gradual  impairment  of  the  vision, 
ling  on  to  complete  blindness.  Not  infrequently  in  children  sudden 
indness  occurs.  This  is,  however,  probably  due  to  the  fact  that 
«vioiis  defect  of  vision  was  not  noticed.  All  suspicious  cases  should 
s  carefully  examined  by  the  ophthalmoscope  even  where  defect  of 
sion  is  not  complained  of. 

In  a  brain  tumor  in  a  boy  of  eight  years,  recently  uniler  my  obser- 
rtion,  a  marked  choked  disk  was  present  in  spite  of  the  fact  that  the 
>y  spent  several  hours  a  day  reading. 

Vomiting. — Vomiting  is  of  frequent  occurrence  and  is  seen  much 
ore  often  in  children  than  in  adults.  It  occurs  independently  of  the 
gestion  of  food  and  later  may  be  unassociatcd  with  nausea.  The 
smiting  in  some  cases  is  more  or  less  continuous  and  leads  to  a  very 
pid  loss  of  strength.     It  is  sometimes  brought  on  by  simple  change 

position  or  even  movement  of  the  head.  In  other  eases  it  is  dependent 
wn  the  presence  of  vertigo.  This  is  often  an  early  symptom  and  may 
'.  slight  or  very  intense.  It  usually  occurs  in  paroxysms  at  intervals  of 
nger  or  shorter  duration.  During  the  attack  there  may  be  only  a 
ght  dizziness  whert^  everything  about  appears  to  be  moving  or  the 
.tient  may  have  a  sensation  of  turning  or  sinking  and  may  suddenly 

II  to  the  floor  during  the  attack. 

As  the  disease  advances  distinct  mental  disturbance  becomes  mani- 
rt.  This  symptom  is  present  in  tumors  affecting  any  part  of  the  brain, 
it  is  more  marked  and  develops  earlier  in  tumors  affecting  the  frontal 
je.  It  is  also  more  distinct  where  headaches  are  frequent  and  in- 
ise.  There  is  usually  progressive  deterioration  of  all  the  mental  fac- 
ties.  There  is  loss  of  intensity  of  concentration  early  associated  with 
e  failure  of  the  memory.  The  child  ceases  to  care  to  play  and 
inifests  during  the  day  a  peevish  attitude;  affectionate  children  ex- 
bit  not  infrequently  complete  indifference  to  those  dear  to  them.  In 
«r  stages  of  the  disease  distinct  torpor  develops,  from  which  the  child 
th  difficulty  may  be  aroused  and  very  late  complete  unconsciousness 
ay  supervene. 
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The  pulse  wliidi  in  the  early  stajE^es  rc^mains  normal  of  is  tlia 
slowed  i>cromes  rapitl  late  in  the  disease,  the  nvspinitions  slow  nnij  siiprr- 
fieial.  In  older  ehildren  a  humorous  or  witty  east  of  reply  may  i>e  pven 
in  rt;sp<»iise  lu  all  qnestiunn  aske<l  when  the  tumor  affects  iIh-  frtiiitid 
lolx'.  In  the  early  *i(ajt|fe.s  of  tutnafs  affecting  the  fratUal  l<>lx*s  in  younp 
infanta  before  the  cranial  cavity  is  eotnpletely  cluM-d  the  increase  in  in- 
tracranial tension  may  |ea<J  to  liyclnKvphalus.  The  jkull  i^  rnlaf)^ 
in  all  its  diameters.  There  is  a  protrusion  of  the  fontuneU  and  3cp«ni- 
tlon  of  the  Ijones  of  the  skull. 

Sifmptam^  of  IjoraJization.—'Vht^  focal  symptoms  of  brain  tumor,  tikr 
the  general  symptoms  alx>ve  descrilK'ih  are  of  ^rudoal  tievelupninil. 
The  liigher  development  of  the  left  side  of  the  brain  of  right-hiBmIrd 
people  and  the  localization  on  the  left  side  of  the  brain  of  the  eerehral 
sfK-eeh  mechanism  niakeii  the  localization  of  left-aided  tninors  eiwrr 
and  more  accurate  than  those  4>f  right-siiktl  lesioiL>,  It  i.s  often  pufiiiblf 
to  diagnose  tumors  in  the  frontal  lobes.  The  development  of  marked 
defect  of  mentality  early  in  the  disease  and  a  humomu.-*  or  pticudit-vitlf 
disposition  may  lead  to  a  presumptive  diaj^rnosis  of  fmntal  tumor. 
1j035  of  incmoryt  irritability,  laek  of  eoneenlration,  Ufiually  show,  in 
tumors  elsewhere  in  the  brain,  only  when  the  disease  h  well  ilevelojwtl 
or  even  very  far  advance<b  and  their  early  appearance  is  more  fn> 
quently  found  in  frontal  tumors.  This  may  be  eonfirmeil  later  in 
(growing  tumors  by  involvement  of  the  motor  areas.  When  the  posterior 
third  of  the  third  frontal  eoiiv(»lutian  on  the  left  side  \s  affected  llu.*  will 
give,  in  right-handed  children,  distiirbaoee  of  speech — motor  nphasiH. 
Disturbance  of  speech  develops  gradually;  at  first  only  a  hesitancy  due 
to  the  loss  of  use  of  certain  words  is  observetl,  followed  later  bv  coin- 
plete  loss  of  expres-sion.  Inahdily  to  write  may  lie  ass4H>iatcil  when 
the  lesion  is  sufficiently  large  to  involve  the  neighlHurinj;  areiw  towanJ 
the  convexity.  In  some  cases  the  aphasia  will  onlv  In*  present  wlieii  thr 
child  is  in  an  erect  position  antl  the  tumor  pressinjf  by  itn  own  wej|^ 
cause^j  disturbances  of  function  in  Broea's  area,  Tumot?i  invotTiRK 
the  motor  ar(*a,  either  by  extension  or  by  primary  involvement  of  tfar 
cortex,  f^ive  rise  (o  Jacksonjan  epilepsy.  Thus,  a  tumor  U*f$iiilliag 
high  up  in  the  motor  area  and  pnxlucing  irritation  of  the  Jejf  i-vntn 
gives  rise  at  first  to  a  local  convulsive  movement  usually  clonic  lA 
character,  affecting  the  leg  of  the  opposite  side  of  the  UkIv.  Ttik  wiB 
be  a&.^ociatetl  with  los,**  of  power,  at  first  slight,  but  incn*a*aiig  u 

tumor  grows.    As  the  irritation  of  the  cortex  increases  the  trtlwr         

centres  may  Ije  affected  and  the  (convulsion,  at  first  beginning  in  the  k^, 
spreads  to  the  arm  and  later  to  the  face  of  the  sJime  side  and  mav  beaMoc 
general,  involving  lioth  sides  of  the  Ixxly.  As  a  rule,  when  tlw  ronmlsioii 
is  kwalized  to  on*'  extremity  ctKisciousncjis  is  preserved,  althourh  it  may 
be  lost  in  very  [oealized  ci>nvulsions.  When  die  convulsion  inviMTes  wan 
than  one-half  of  the  Imdy  consciousness  is  losL  When  the  tumor  hrgim 
in  the  arm  or  face  areas  the  convulsion  is  at  first  localized  to  these  areas 
and  when  it  becomes  general  l>egins  in  the  area  of  primary  in^'olvnntfil 
It  is,  therefore,  of  considerable  diagnostic  importance  that  the  ca» 
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stons  of  brain  tumor  shoiilil  be  cari'fully  watcliefl  ami  the  mode  of 
iset  carefully  notetl,  Tlie  reflexes  are  iiicTcasetl  anU  when  the  motor 
ea  is  involved  the  Babtniiki  reflex  (extension  of  the  toes)  is  present, 
jth  ankle  elonus. 

Tlimors  in  the  superior  parietal  lolie  are  associated  with  asterpojsrnosis 
an  inability  to  recognize  or  name  objeets  by  harnllmg  them.  Tumors 
the  superior  parietal  area  UMially  involve  the  motor  area  and  later 
oduce  Jacksonian  epilepsy  with  loss  of  power  of  the  opposite  side  of 
E  body.  Ataxia  and  i?tjme  anesthesia  in  the  opposite  arm  and  leg-  may 
present  in  superior  parietal  lesions. 

Lesions  of  the  inferior  parietal  lolx;  of  the  left  si<le  (snpraraar^nal 
d  angular  gj'ri)  protluce  word  blindness.  When  the  letters  of  the 
>haliet  are  shown  to  the  eliild  it  is  unable  to  recognize  them.  Indi- 
lual  letters  may  be  recognized  witli  an  inability  to  understand  .simple 
'ImIs.  The  child  is  able  to  understand  what  is  saitl  to  it  and  to 
press  itself  in  onlinarj'  language.  If  the  lesion  extends  deep  in  the 
un  substance  it  will  involve  the  visual  fibres  going  to  the  cortex  of 
t  occipital  lobe  and  produce  loss  of  vision  in  the  same  half  of  the 
wd  field  in  lioth  eyes  (homonymous  hemianopsia).  Lesions  of  the 
qpiial  lol>e  likewise  produce  hemianopsia  and  the  patient  is  able  to 
!  only  objects  on  the  op|wi.sitc  side  to  the  lesion.  If  a  drinking  cup 
oherislied  object  is  brought  in  front  of  the  child  from  the  blind  side 
the  visual  field  no  attempt  is  made  to  graap  it  until  it  posses  the 
dian  line.  If  it  is  brought  from  the  opposite  side  the  child  imme- 
lely  grasps  it  as  soon  as  it  is  brought  iuto  the  visual  Held.  Tumors 
^cting  the  temporosphenoidiil  lobes  of  the  left  .sitle  protluce  word 
liness — i.  e.,  inability  to  understand  spf>ken  coniniamls.  English 
inda  to  the  child  like  some  foreign  tongue.  There  is  also  loss  of 
mory,  or  rather  the  inability  to  recall  the  names  of  people  or  places, 
is  is  due  to  the  fa^'t  that  the  memory  of  spoken  words  is  stored 

in  the  first  and  second  temporal  convolutions  of  the  left  side  in 
it-hanileil  people. 

Tumors  lying  deep  in  the  brain  substance  usually  produce  pressure 
the  fibres  of  transmission  and  result  in  monoplegia  or  hemiplegia 
hout  localized  convulsions,  anesthesia  on  the  opposite  side  of  the 
[y,  or  hemianopsia.  Tumors  at  the  base  of  the  brain  can  be  localized 
the  involvement  of  the  cnmial  nerves.  Each  case  will  have  to  be 
Jied  with  reference  to  the  exit  jminLs  and  the  intracranial  course  of 

cranial  nerves.  Tumors  of  the  cms  between  the  ptms  and  the 
pbral  hemisphere  (the  crus)  protluce  paralysis  of  the  third  nerve 
the  affected  side  by  direct  involvement  of  this  nerve  going  to  tlie  eye 
iie  same  side  and  paralysis  of  the  face,  ann,  ant.1  leg  of  the  opposite 
i  which  have  not  yet  crossed  to  the  opposite  sitle  to  supply  those 
ictures.  Tumors  of  the  p<»ns  may  produce  a  paralysis  of  the  ex- 
lal  rectus  with  divergence  of  the  eye  of  the  same  side  due  to 
olvementof  the  sixth  nerve,  and  paralysis  of  the  muscles  of  miistica- 
1  and  of  sensation  on  the  same  side  due  to  involvement  of  the 
li  nerve,  or  of  paralysis  of  the  muscles  of  the  face  due  to  involve- 
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tnent  of  the  seventh  nervf,  any  nr  ull  of  whirh  is  n-vwK'ialed  wilh  pl^ 
(ttysis  of  the  arm  or  k'g  of  the  opjKiMU*  siilc  uf  tlif  IkkIv.  ITjc  ptBcxcs 
such  ns  the  knee^jerk^  are  often  lost  in  tumors  of  (lie  pons  «ncl  of  tbr 
ccrcbelhim. 

In  tumors  of  thi*  mpthilla,  pamlysis  of  tho  it>njji|p  and  of  ihe  pnUif, 
with  some  difficulty  of  ile^lntition  due  (o  invitTvnnrnt  of  (hr  i*?»>plia)jui 
on  the  affpctrcl  si(U%  may  \n'  nasocuiWil  willi  pjiriily.His  uf  the  aim  aiHl 
leg  of  the  nppositf  Hide,  or  all  four  extrftnilies  niay  Ik'  parulvyj-d. 

Tumorst  oj  the  Ccrrhelliim.— '11  \i<,  is  line  niosl  frtHpicnt  st'nt  of  tTW lin) 
tinnois  in  rliililhooil  and  thf  symptoms  presented  ilr|K'rKl  uixni  llir  ruirt 
of  the  eerebelliim  affecU'd.  When  the  niiiKllr  li>lx*  nf  rlir  <rn*I)i'llwm 
is  affected  or  when  the  tumor  aifeetin^  li]4-  lutrnil  lolx-s  is  sufli<irntlv 
large  to  prcriS  ii|x»n  it»  or  the  connection  of  flie  crrt'lH-Uniti  with  tir 
cerebrum  throuj^h  the  MU|jcrior  peiJnnclc  is  iiilerfcn-ii  witlj,  there  n-sult< 
a  distinct  and  marki^l  distnrbanee  of  gait.  It  is  first  iinuiift'Mttl  lij 
stapj^'rin^  wilh  a  tcndenry  to  walk  in  one  piirticuhir  ilinM'lion,  oiiImt 
to  the  ri^ht  or  to  the  left.  The  patient  iisn;ilty  .sta^fXTs  in  lh«*  tlir^ttii'ii 
opp<Jsite  to  the  seat  of  tho  tumor;  lie  may,  liowevt-r,  tend  In  gn  tiiwanf 
the  tumor;  so  tliat  this  is  of  little  value  in  determiiiinj;  the  side  of  ik 
lemon.  In  vvcll-devclojK*d  cases  the  j^ait  lieeonics  .s<i  atoxic  thai  it 
resembles  that  of  a  drunken  person.  When  the  tnnutr  is  MfuBtiij  in 
the  lateral  lobe  of  the  ccrelHUnn  and  prothices  irritation  of  the  ivr* 
bellar  cortex  nystagmus  ig  present.  When  the  tumor  develops  on  ihr 
inferior  surface  of  the  ccrclx'lhun  tlierc  is  an  early  involvement  tif  llif 
cranial  nerves,  assoeiateil  with  paralysis  of  the  face  (sc\-enth  nervpi, 
deafness  (eighth  nerve),  unilateral  parnlysin  nf  the  tonf^n*'  Ctwelfth  ncrw). 

Diagnosis. — The  disijjnosis  of  the  yircsfoce  uf  a  tuiiinr  wJlhiii  ihr 
cranial  cavity  will  ilejM^ncI  upon  the  eonrse  cif  the  disease  and  n  ran-y 
consideration  of  the  presence  of  the  geniTal  symptoms  €>f  inertTfl 
intracranial  tension  of  slow  an*!  gradual  drvelnjHijeiit  with  the  prrsencr 
of  one  or  more  gronjxs  of  localizing  symptom.-*.  The  eonditioiu  frrun 
which  brain  tumor  mufll  Ik^  diajj^osed  arc  ubsefs.<(  of  the  brnin,  ^nlwnitc 
or  chronic  hydrocephalus,  lulkereulous  meningitis,  and  chl(»nisw. 

Brain  absecMs  nins  a  much  more  rapitl  eonrse,  as  a  rule,  or  aftrr 
ninning  a  comparatively  rapid  course  ftir  a  short  time  the  Hymptoinf 
suVjsideto  reappear  later  from  ni  pturr  of  t  fie  capsule  following  trauniod^H 
or  spontaneously.    The  presence  of  an  inferting  ap-nt,  as  ^^nppiimi^l 
middle-ear  <lisca.se.  or   the  occurrence  of   traumatism  is  an  impoTtaiil 
factor  in  the  diagnosis.     Ilje  counw-  of   the  symptoms  in  brain  niRtcre 
is  relatively  rapid,  that  of  tumor  slow  and  gradual.    Kvrn  where  a  latent 
glioma  is  excited  into  activity  by  Iranmatisni  the  snbsi-ipient  tYiuric  tA 
the  *lisease  is  gradual  and   j>r>igressive,  with   a  prednininanct'  ot  ibr 
irritative  symptoms,  whcreiLs  in  abscess  the  cviden*"*-  of  dr^tnictitm  of 
tissue  occurs  early.    Optic  neuritis  is  of  mneh  more  fre*pien1  rK^-unrnn* 
in  tumor  than  in  absces.s.      A  slow  putsr  jtvul  snbnorund  icuiprralurr 
early  In    the   disease    uvt"   in    fsjvor  of   n   diagnosis   of   abscfHs.    'IV 
diagnosis  nf  nbsies,s  slioidd  not  always  Ik*  made  merely  Iktoilv  thrir 
is  a  purulent  condition  of  the  middle  ear  or  of  the  mjutnifl.    Tlie  counr 
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of  the  disease  and  the  other  factors  above  referred  to  should  be  taken 
into  consideration.  Two  cases  have  come  under  my  observation  where 
abscess  was  diagnosed  on  account  of  associated  middle-ear  disease  and 
tumors  were  found  at  autopsy. 

Tuberculous  meningitis  may  be  mistaken  for  brain  tumor.  This  is 
especially  true  in  those  cases  of  tul>erculous  meningitis  running  a  long 
course  with  little  fever  and  with  a  gradual  development  of  hydrocephalus. 
The  headache,  however,  is  more  severe  in  meningitis;  there  is  retraction 
of  the  head,  irritation  to  light  and  sound,  and  tubercle  bacilli  in  the 
cerebrospinal  fluid.  ^ 

Tumor  of  the  middle  lobe  of  the  cerebellum  pressing  on  the  aqueduct 
of  Sylvius  may  cause  hydrocephalus,  and  in  a  case  of  this  type  coming 
late  under  observation  acute  hydrocephalus  due  to  inflammation  of 
the  lining  membrane  of  the  ventricle  was  <liagnosed.  In  simple  chronic 
hydrocephalus  the  disease  runs  a  very  prolonged  course  and  there 
may  be  no  localizing  symptoms.  The  extremities  may  be  rigid  and 
ataxia  may  be  present  in  the  arms,  but  this  is  always  much  more 
marked  in  tumor  at  the  same  stage.  If  the  cranial  nerves  are  involved 
at  all  in  hydrocephalus  it  is  only  late  in  the  disease  and  is  then  due  to 
tension  rather  than  to  irritation.  A  careful  history  of  the  course  of  the 
disease  or  a  careful  study  of  the  patient  if  under  observation  will  make 
the  diagnosis.  In  the  case  above  referred  to  in  a  tumor  of  the  middle 
lobe  of  the  cerebellum  causing  hydrocephalus,  a  re-examination  of  the 
history  revealed  early  evidence  of  local  tlisease  in  the  cerebellum,  which 
was  later  followed  by  the  hydrocephalus. 

Chlorosis  may  cause  severe  headaches,  defect  of  mentality,  vomiting, 
vertigo  and,  in  a  few  cases,  optic  neuritis,  but  the  absence  of  localizing 
symptoms  and  the  evidence  of  marked  anemia,  both  in  the  appearance 
jf  the  patient  and  on  blood  examination,  should  make  a  presumptive 
liagnosis,  which  is  later  confirmed  by  the  disappearance  of  the  symptoms 
with  the  improvement  of  the  blood  condition  under  proper  therapy. 

The  diagnosis  of  the  character  of  the  tumor  must  be  made  by  taking 
nto  consideration  the  evidence  of  primary  disease  elsewhere  in  the 
3ody  and  the  course  of  the  disease  itself. 

The  presumption  in  tumors  of  the  cerebellum  in  childhood  is  that 
Ne  are  dealing  with  tuberculosis  on  account  of  its  frequency.  The 
presence  of  tul>erculosis  elsewhere  in  the  bo<ly  is  of  considerable  value. 
Tuberculous  tumors,  as  a  rule,  progress  more  slowly  than  either  sarcoma 
>r  glioma.  Gliomata  are  of  much  more  frequent  occurrence  than 
sarcomata  and  are,  as  a  rule,  if  not  always,  single  growths.  Both 
larcomata  and  tuberculous  tumors  are  not  infrequently  multiple.  Where 
:here  is  evidence  of  syphilis  elsewhere  in  the  body  the  presumption  is 
hat  we  are  dealing  with  a  gumma. 

Spontaneous  recovery  from  tulwrculous  tumors  is  occasionally  seen. 
[n  glioma  and  saret)ma  complete  nu-over}'  never  takes  place,  although 
I  spontaneous  arrest  or  temporary  recovery  under  treatment  has  been 
sported.  Starr  reports  two  cases  of  this  type,  Ixjth  sarcomata.  In  one 
)f  these  the  symptoms  subsided  for  a  period  of  four  months  and  in  the 
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othrrfor  n  period  of  fighl  yriirs.     Theduriilioiiof  the  .symptoni.4  of  brain 
tiKiitjr  viirif's  frocn  several  iiioiUlis  Iti  .several  yrnrs. 

Prognosis  and  Tr«fttmeiit. —  I'rogtKff^is  is  altogether  unfavor&bltr.  Lr»( 
than  10  jK'r  cent.  i\rv  so  situated  or  nrv  of  sueh  a  nature  as  to  inak<'  upera* 
tioii  a*lvisable.  Of  ihe  other  90  |M*r  irnt-j  |ruininutu  alone  viHii  with 
any  degree  of  fre*|iiency  to  intenml  treatment.  Not  all,  however,  nf 
syphilitte  tumors  yield  to  treatment,  and,  on  the  other  hand,  tuDKirs 
other  than  syphilitic  not  infrequently  show  marked  itnprov<"mci»t  umlrr 
antisyphililic  treatment.  It  therefore  follows  that  iit  inop**rahl<*  tiimois 
a  course  of  mercurj',  preferably  by  iiiiinetion,  as.sueiale<]  with  incrra>iiif: 
doses  of  iodide  of  [jotash,  should  Im'  tried.  Syphilitii-  tuniurs  wliirh 
yield  to  medic  atioii  show  rapid  improvement  afttr  a  frw  wrcks.  'IV 
treatment,  however,  should  be  kept  up  swjme  time  after  the  disappear* 
anee  of  the  main  syMoptoms*  The  impn^vejni'nt  cihtiiinnj  tn  tiinuin 
other  than  guminata  by  mercury  and  the  iodides  U  usually  leinporan, 

Flo,  i« 


aftrcouia  of  Lhc  bwL 


In  inoperable  easea  Iieadache,  verti^,  vomitin^^and  eonviibiions  wfll 
demand  attention.  Fi>r  the  hendache  phenaeetin  or  acetanin4j  may  at 
first  Ih»  tried,  hut  it  is  usually  necessary  In  resort  to  the  u-»'  itf  npiuin. 
Tlu'  vomiting,  the  vertigo,  and  the  coiivuUiuns  may  i)e  relieviil  I 
use  of  the  broniidea  and  a  eurcful  reg;ulati4»ii  of  the  dieL  SMmt' 
heaihiches  are  very  persi-stenl,  aiift  there  is  mark^^l  optic  neuritis  vnch 
progressive  failure  of  vision,  trephining  hais  lieen  done  with  p»ihI  irsull* 
in  wme  ca.s*\s.  In  a  recent  trephined  ca^ie  und»r  my  olini'n'utiim  the 
fieadiU'hcs  have  entirely  tlisappeared  up  to  the  present  time,  .^ix  ui'rlu 
after  the  o|iMTatiou,  and  the  swellin^jf  of  the  o[>tie  ilisk  has  rntirt'lv 
subsidcil  with  full  vision  intact. 

Surgieal  Treatment,— 1 1  may  l>e  slate*!  a.'!  a  peneral  nile  that  in  (iiumt* 
of  ihc  cfrt-firmn  if  distinctly  locnii/ed,  profcnrssivc  in  character,  ami  doC 
yielding  to  medical  treatment,  trephining  should  be  KcommemjM]  liuth 


(an  rxploratorv*  and  tlifrajHnitir  mt'a.siire.  It  can,  never  be  positively 
Btett  whether  a  luiiior  is  or  is  not  removable  In^forc  opt^iiing  the  skulls 
I  tumora  situated  beneath  the  eortex,  free  ineigion  into  theeortex  should 
i  made  if  the  position  of  the  tumor  cannot  l>e  determined  by  luspeetion 
'  palpation  of  the  es[)Osed  brain.     In  j^liumata  and  sareotnata  attempts 

removal  usually  reanlt  in  tailure.  The  surgeon  should  reeoj^nize 
It  impossiblHty  at  complete  removal  of  infiltrating  tutnors,  and  should 
^fimn  content  with  the  opening  of  the  skull  cavity  for  relief  of  pressure 
ben  such  tximors  are  (liseoveretl.  It  sh<niUl  Ik'  rt*menil>pred  that  (vimora, 
ther  bt'frinninjy;  in  the  Iwnes  of  the  .skull  or  seeondarily  iniiUrating 
ein,  are  associated  with  profuse  bk'edirijy;  Ijoth  from  the  stalp  and  fnim 
e  txjnes  when  operation  is  attempted.  For  this  reason  it  was  deemed 
advisable  to  operate  on  the  patient  shown  in  Fig.  196.  Secondary 
feetioii  from  the  noae  was  aLso  feared  if  operation  were  attempted  in 
ig,  ease. 

Tumors  at  the  base  of  the  brain  in  (he  neiKhljorhood  of  the  fourth 
ntriele  or  of  the  p*)ns,  the  medulla,  or  *yf  the  djHic  thnlauuis  eannot 

removed  on  account  of  tlie  operative  diffieulties  and  the  functions  of 
e  struetureti  themselves. 
Wlien  operative  pro<-edurea  are  necessary  valuable  time  should  not 

lost  in  trying  to  get  results  from  tlnip;  tn'atment.  Tlie  refuperati\e 
fwer  of  the  patient  is  Ix'tter  in  the  earlier  .stages  of  the  disease,  and 
jen  the  tumor  is  removable  the  in,sidt  to  the  cerebral  tissues  will  be 
IS  intense  and  extensive  in  the  earlier  stages  of  growth. 


INTRACRANIAL  HEMORRHAGE. 

Intracranial  Hemorrhage  in  cliildren  may  affeet  any  of  the  intracranial 
m-lures.  We  have,  therefon-,  to  4leid  with  sulKlural  hemorrhages,  yuli- 
if-lmoiilal  hemorrhages,  and  hemorrhages  into  Ihe  brain  mil>stance. 

aildition  to  these  there  are  met  with  in  infancy  hemorrhages  beneath 
i  scalp,  and  epidural  hemorrhages  between  the  bones  of  the  skull  nnd 
*  dura  mater. 

BtioloKy. — The  causative  factors  in  the  production  of  intracranial 
morrhagt^  may  l>e  divided  into  those  iireeeiHng  birth,  those  operative 
the  time  of  birth,  and  those  subsequent  to  birth.  Traumatism  to  the 
»ther  in  the  late  stage  of  pregnancy  has  lieen  shown  to  produce  hemor- 
ige  into  the  brain  sub,stflnee  ((Tibb).  I  have  in  my  eoUeetion  the 
liu  of  a  fetus  of  six  montliH,  the  result  of  a  miscarriage,  with  an  organ- 
dy subaraeluioidul  hemorrhage  covering  one-half  of  a  hemisphere, 
iich  must  have  existed  for  a  considerable  time  l)efore  the  n^iscarriage. 
lis  miscarriage  was  spr^ntaneous  and  occurred  while  tlie  patient  was 

the  hospital.  In  another  case  the  child  was  Iwirn  ut  term,  and  at 
topsy  a  grumous,  bloody   fluid   occupied  the   posterior  third  <»f  the  i 

l>b[nd  spa<n'  alK)ve  the  tentorium  on  the  right  side.    The  hetnisphere  n 

IS  intact  and  covered  by  the  piaand  arachnoid,  but  had  ilevc|ope4l  only  " 

Iwo-thirds  the  size  of  its  fellow-hemisphere.    From  the  character  of  the  " 
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exuilati.'  and  the  failure  of  the  (Ipvcktpinent  of  ihv  Urain  thij(  hemoirh 
must  have  takt-n  pliicp  wnnpuriLliveK"  early  in  [iri'^'rinncv. 

Henjorrha^  into  the  <'ranial  cavity  iit  birth  is  most  frcc^ucntlv  iliir 
to  traumatism,  although  it  may  occur  in  perfectly  iioniial  Uirllts.  'IV 
application  of  fnrceps  with  or  without  fraetun*  of  the  tK)nr:«  of  the  skull 
is  a  frecjiieiU  cause.  'I^he  uppltcjitiun  of  force  up|)he(l  to  the  Inml  uf 
to  the  extremities  in  i>rt'fch  pre.stMi  tat  ions  or  after  versiiin  may  prmluor 
the  same  resuU.  The  traiimali.sni  may  Ijc  a  spontaneous  trauniitliiin 
due  to  lon^  and  difficult  lalx>r.  A  displM-cTneiil  of  (hr  purlHal  Umm^ 
with  eompres.siuii  of  the  superior  lon^iludinid  ^imis  in  somi*  nt-r* 
produeesa  passive  congestion,  witii  distention  of  ihr  vi-insttf  llit- ccHivrxilr 
and  a  rupture  of  the?;r  vriiLs  either  into  (he  meniri;^*]d  eavity  or  into 
the  hrain  substance. 

Comprt-'saion  of  the  cord  or  interference  with  the  vrnnu.s  eircijlnliiin 
returninj^  from  the  lirain  hy  malposition  of  llie  e(jnl  amund  the  tictk 
niay  l>e  a  causative  factor.  It  will,  lh*'n'fore,  Im*  ntHMi  that  the  lirtJimp- 
rha^je  at  birth  in  most  cases  is  venous  in  ty|V',  and  when  art^Tial  heirair- 
rhagc  occurs  there  is  direct  traunmtism  to  the  head  with  fracturrora 
free  disposition  to  rupture  from  arterial  disciwe  due  to  hemjitair 
syphilis  or  otiier  causes. 

Hemorrhage  after  birth  and  during  childhood  is  nuxst  frt*(|iirnth 
associatfii  with  sinus  ttiroinlKisis  abjve  dcscrili)e<l.  or  as  the  result  of  nn 
inriammalory  process  of  the  Itrain  in  association  with  ^.tnie  ui'iili* 
infe*-tion.  Ptiasive  congestion  due  to  tul>er<'uloiis  iH.«fea.se  of  the  media- 
tinum  or  hypertrophy  of  the  tiiynuis  gland  may  lea<l  Uy  menin^al 
hemarrhage. 

(Vrel>ral  hemorrhagp  in  late  chiTdhofKl,  apart  from  the  m<'nin)epil 
hemorrha^  tlue  to  iraiimutism  or  rupture  of  the  rniildle  incnin^nl  or 
of  its  branehcs,  is  of  rare  oecnrrence.  Twncits^s  have  come  under  rov 
i>bscrvatiuTi,  one  immediat4'ly  foUow^ng  scarlet  fever,  the  other  nfter 
diphtheria.  The  proliable  e\phinii1ion  in  U^th  castas  was  a  loeal  inHiirit* 
niiUory  process  involving  the  UiiJI  of  tfie  vessels,  priHhicing  a  wniknnft 
and  subsequent  rupture.  In  lH»th  cases  the  liemorrhagt*  was  into  ibc 
brain  substance  and  in  the  distrilmtion  of  the  Icnticulostriate  arteir. 


SUBDURAL  HEMORRHAGE. 

When  the  hemorrhage  occurs  al  birth  the  ehild  is  either  Iwm  (W*! 
or  in  a  t-oudition  of  asphyxia.  In  rare*  caries  it  irmv  Ix-  very  pair.  U 
artificial  re-spiration  \ie  fx-rformcd  jind  vitality  relnrns  definite  svmplnira 
an^  manifeste<i  and  the  chihl  may  ilie  in  the  ctnirse  of  ji  week  or  irmwr 
with  evidence  of  marked  4listiirbance  of  ccrt-braf  function.  Tbr  rranofli 
usually  persi.sts,  the  temperature^  is  subnormal,  somnolence  i*  prrsefK, 
in  fatid  eases  gra*hially  parsing  into  tx>ma.  Convulsions  HPe  prr!*rnl, liuC 
are  rarely  gi'ncrahV.cil.  and  an'  fn-ipienlly  litnited  to  the  ryes  »nd  lo  Clv 
face;  ?w»nietime9  an  arm  or  even  a  whAr  side  is  invoIvetL  If  (br 
lives  sufficiently  hmg,  contractures  develop.     Persistent  vomiting 


DISEASES  OF  THE  BBAIN  955 

retention  of  the  intestinal  contents  are  observed  in  the  early  cases.  Par- 
alysis is  rarely  met  with  in  early  infancy  due  to  hemorrhage.  The  child 
usually  dies  before  the  end  of  a  week,  but  the  symptoms  may  persist 
for  several  weeks,  and  where  the  hemorrhage  is  slight  recovery  may  take 
place. 

When  the  destruction  of  brain  tissue  or  the  pressure  on  the  brain 
interferes  with  its  development,  atrophy  or  sclerosis  of  the  brain  may 
result,  leading  to  one  of  the  cerebral  atrophies  of  childhood.  (See  Cere- 
bral Palsies  of  Childhood.) 

DiagnoaiB. — ^The  diagnosis  depends  upon  a  knowledge  of  the  etiological 
factors  at  play  during  birth,  and  the  presence  in  the  newborn  after  a 
difficult  labor  of  marked  cyanosis,  subnormal  temperature,  and  con- 
vulsions. The  only  other  condition  from  which  subdural  hemorrhage 
may  be  diagnosed  is  tetanus  neonatorum.  The  absence  of  cyanosis 
and  of  difficult  labor  and  the  presence  of  the  tetanus  bacillus  in  the 
umbilical  cord  would  make  a  diagnosis. 

Aeatment. — Artificial  respiration  should  be  used  to  overcome  the  im- 
mediate effects  of  the  hemorrhage,  and  heat  and  mild  stimulation  em- 
ployed to  a-ssist  in  controlling  the  shock.  Surgical  procedures  in  com- 
petent hamls  has  given  fair  results  in  a  small  number  of  cases.  The 
removal  of  the  clot  should  not  be  attempted  until  the  strength  of  the 
?hild  is  such  as  to  stand  the  shock  of  a  serious  operation,  but  the  after- 
results  of  hemorrhage  are  so  serious  that  this  method  of  treatment  should 
be  tried  more  frequently.  Attention  should  here  l)e  called  to  the  results 
>f  the  use  of  forceps  in  the  production  of  cerebral  traumatism.  In  cases 
>f  difficult  or  prolonged  Ialx>r,  hemorrhages  into  the  cerebral  meninges 
may  occur  in  the  childl>earing  process,  and  this  may  account  to  a 
limited  extent  for  the  cerebral  disorders  which  occur  in  a  large  percent- 
age of  cases  of  forceps  delivery.  It  should,  however,  be  lx)rne  in  mind 
that  traumatism  to  the  infant  brain  from  careless  use  of  instruments 
is  likely  to  give  rise  to  serious  after-effects.  A  normal  or  even  some- 
what prolonged  childbearing  process  should  not  be  interfered  with 
merely  to  reduce  the  pain  or  discomfort  to  the  mother.  While  the  ap- 
plication of  instruments  to  assist  in  delivery  of  the  head  may  be  a  good 
routine  procedure  in  normal  cases  in  the  han<ls  of  expert  and  careful 
obstetricians,  I  feel  quite  confident  that  the  natural  process  of  child- 
Ix^aring  is  altogether  the  safest  for  the  integrity  of  the  cerebral  tissues. 
Children  with  defective  or  retarded  mental  development  (conditions 
which  do  not  attract  the  attention  of  parents  until  late  childhtKxl  and 
to  which  the  attention  of  the  obstetrician,  as  a  rule,  is  never  called), 
^ve  so  frequently  in  our  clinics  a  history  of  instrumental  delivery,  that 
^at  care  should  l>e  used  in  clinics  in  whicli  the  forceps  is  used  as  a 
routine  measure  to  study  the  effects  of  this  prf>cedure  on  the  cerebral 
tissues  in  later  childhood  instead  of  Ix'ing  satisfied  with  immediate  re- 
mits after  delivery.  Where  the  use  of  forceps  is  clearly  indicated,  they 
ihould  be  used  promptly,  and  with  careful  attention  to  the  prevention 
jf  too  much  pressure  on  the  head.  Delay  in  their  use  may  be  as 
jerious  for  the  integrity  of  the  cerebral  tissues  as  careless  application 
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in  ciisvs  wherp  thoy  ar<*  not  in*limtc*l,  and  w1»pi*p  (Iir  liff*  of  thv  v\vM 
and  the  Integrity  of  the  t't'in-hrnl  tissiu's  is  not  tukcn  into  as  much  l-uq* 
sideration  as  the  comfort  of  the  muther. 


CEREBRAL  HEMORRHAGE. 


Hemorrhage  into  the  brain  siiKstan<-e  is  rliKt-ly  n^^orinte*!  with  thf 
fec-tioua  fevers.  The  position  of  the  hemorrhiijiji^  r<jrri':»pf>n(l.'i  to  ibut 
fn  in  the  adult.  The  lenticular  nucleus  is  usually  the  seat  of  th** 
fiemorrha^,  with  pfefssure  <>n  or  de-stnietion  of  the  iiitrrnal  nipsule  ami 
sometime.s  involvenient  of  the  optie  thalamus.  lU'iiicirrlwi^'  into  the 
cerelH-lhini  may  ocriir,  lleniorrhafj*'  into  the  ventrirlfs  U  of  fn'«^urnt 
cjecurreiK-e  in  early  infancy,  and  may  oeeur  ihirin^  hirth.  It  U  some- 
times the  result  of  an  infiltnitin^  subaraehnoidaJ  heniorrhai^  into  the 
ventndes  through  the  transverse  fissure,  or  It  may  lie  due  to  the  nipture 
nf  one  of  the  ve.s.seLs  of  the  choroid  plexus  or  of  a  vein  immt'dialcly 
iKmeutli  the  e|H'ndynia!  lining  of  the  veritriele. 

Symptomatology. — The  syiiiptoraf«  produeeil  by  hemorrhage  into  tlv 
brain  substance  varies  greatly  in  infancy  ami  ehildhc«h|;  in  late  chiM- 
htxitl  thev  do  ntit  4Hffer  essentially  fmni  those  seen  in  tin'  ailult.  'llirw 
IS  a  sudden  apoplexy;  the  child  falls  to  the  Moor  ii)K'f)n.sci<ju.ii,  with 
relaxation  of  the  t>ody  and  complete  loss  <tf  innieity  on  thr  paralvzc<l 
side.  The  pupils  are  usually  diluteil  anti  may  l>e  ecjual  or  unequiU.  hut 
iluring  the  unconscious  period  do  not  react  to  light.  In  hemorrlwjriii 
into  the  ventricles  the  pupils  are  contracted;  there  are  persistent  and 
pn>longed  coma  and  ctinvulsions.  The  leinfK'ratiiri'  is  normal  antl  in»y 
lie  sulHUirmal  on  the  atTtvted  side.  The  uneon.sciousncss  rnay  last  tndy 
a  few  hours  or  may  Iff  pnjlonged  in  ventricular  op  extensive  hemorrho)^ 
for  days  or  until  death  takes  place.  As  con3ciousii**ss  niums  the  left 
side  of  the  body  is  found  to  be  paralyxed,  inchiding  the  lower  portion 
of  the  faci*,  the  arm,  and  the  leg,  The  reflexes  which  haci  ili-sMpiMrnnil 
dtiring  the  uncons<'io(ia  peritxl  are  now  present  and  iiiert'asrtj.  Alter 
a  varying  |H'ritMl,  depending  on  the  extent  of  <iisturbai»v  of  the  motor 
fibres,  sufficient  power  returns  to  enable  the  chihl  to  widk  by  dra^nj( 
the  paralyzed  leg.  The  return  of  pitwer  rlevclops  first  in  tlic  leg  and 
later  in  the  arm  and  face.  The  mnscles  employed  in  the*  (inrr  and  moir 
complex  movements  remain  paralyswtl.  When  iicrnorrhagi"  iwvars  io 
the  cerelx'llum  the  patient  presents  a  cereUllar  ataxic  gait  (.sec  p.  9fj0), 
with  nystagmus,  clumsiness  of  motion  on  the  affecle«l  side,  with  or 
without  liiss  of  jKiwer, 

Wntrieular  liemorrhage  is  usually  fatal.  The  uncoiisejousJic^  is 
prolonged  and  convulsions  persistent. 

In  infancy  and  early  childhoi^l  the  hemorrhagi'  may  Ik*  latent  with 
an  increasing  coma;  or  l»c  associatetl  (in  the  inajf)rity  of  ciwes)  with  con- 
vulsions, contractures,  and  partial  or  f-<>mpli-(r  |«iralysis.  It  Ls  usually 
fatal,  ami  if  recover)'  takes  place,  un  almphic  [laralysis  on  the  tj|>|MHatP 
aide  of  the  body,  with  aphasia  in  left-sideil  lesions  i:s  present. 
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Diagnosifl. — In  infunuy  houiorrhagc  of  the  brain  t-annot  ohvn  lie 
iffen'iititik'd  fmm  otluT  fortns  of  intracranial  hpiiiorrhaj^t*.  In  chiM- 
\hiHn\  a  sudden  onact  with  unconscioii.snfss,  fonipU'tr  flacfiililv  of  one 
SJile  of  the  IkmIv,  and  fi  jjersistent  hemiplegia  following  the  more  severe 
infectious  fevers  will  make  the  *liti;jnosi3  of  eerebral  [ieincjrrha^\  Cere- 
bral embotisni  may^ve  the  same  ^ruupof  symptonto,  but  eonseioiisne.ss 
may  not  In?  lost,  and  there  is  ii^uully  a  source  for  the  embolus  in  dlH-jeasc 
of  the  left  lieart. 

Treatmflnt. — When  the  hemorrhage  occurs  the  child  should  be  pla<'ed 
on  its  back  or  on  the  nrin-pamlyzed  side,  with  the  heat)  somewhat 
elevated.  If  the  puLse  Ls  full  and  the  face  i.s  Hu.shed  4>r  cvanosefl  vene- 
seelioii  may  lie  d(>ne»wilh  (he  withdrawal  of  siiffieient  lilood  to  produce 
B  depre.tsin^  etfwt  on  the  pulse.  The  relief  to  the  high  tension  of  the 
dreulation,if  .sccunHl  early,  will  jjrcvcnt  further  bleeding  into  the  brain- 
Free  purgation  is  indicate*!,  and  thi,^  may  be  set^ured  by  a  ilrop  of  emlon 
oil  on  the  tongue-  The  administration  of  0.324  gm.  (5  gr.)  of  bromide 
of  sodium  and  of  the  .same  dose  of  ehloral  hydrate  by  reetiim  should  be 
p\fn  for  the  ninvuLsioiLs.  Bromides  should  also  be  given  if  the  child 
ts  restless.  Car<'  .should  be  used  in  the  administration  of  cardiac  stimu- 
lants on  account  of  the  possibility  of  producing  further  hemorrhage. 
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Quite  a  large  number  of  caaea  come  under  the  nbaorvation  nf  those 
Jealing  with  tliseases  of  childr<m,  of  spa.*tic  |>aralysis  of  cerebral  origin. 
[n  all  such  cases  a  pathological  process  in  very  early  life  leads  to  exten- 
Svedi.'iease  tjf  one  or  both  of  the  eereliral  hemispheres.  While  the  syrnp- 
jftnuitology  varies  eonsiderably,  the  clinical  picture  is  di.stinct  and  ca.sily 
recognized.  Three  separate  groups  depending  upon  the  extent  of  motor 
nvolvement  are  seen: 

!.  Cerebral  Spa/die  Hemiplefjia. — This  is  due  to  involvement  of  at  least 
he  motor  area  of  one  cerebral  liemi.s[)here. 

2.  Ccrrhral  sjHinin:  quadnpivtjia^  or  dijAc^jia,  as  it  is  frequently  called, 
n  which  all  four  extremities  are  involved  and  <luc  to  bilateral  movement 
}i  the  brain. 

.  3.  CfTcbral  spcufftc  parapleffia.  In  which  the  legs  alone  are  involvedp 
lue  to  involvemetit  of  the  vertex  of  the  brain^  affecting  the  leg  centres 
vhieh  He  close  together  on  either  siile  of  the  su|xTior  median  fi.ssure 
if  the  brain, 

In  any  of  the  above  groups  the  lesion  may  involve  areas  of  the  brain 
ither  than  the  motor  area.s,  with  the  production  of  sensory,  .special  sense, 
»r  psychic  manifestations. 

Etiology. — The  cerebral  atrophies  of  chiUlhoo*),  as  their  name  indicates, 
ire  es.'^'ntially  manifestations  of  disturbance  of  cerebral  function  oecur- 
■ing  very  early  in  Hfc,  The  intensity  of  the  psychic  and  other  mani- 
estationSt  with  involvement  of  only  a  small  ptirtion  of  the  brain  mass^ 
b  due  to  the  oecurrenee  of  the  cerebral  insult  at  a  period  when  the 
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L'urtk'nl  (tils  liavf  not  yi't  as.suuicil  tlit'ir  luinual  fiimtinn.  C(»rti(*ul  «*ib 
inny  iissumc  under  abncirnml  cin-umstanii's^  surh  ns  the  presence  of 
fri't'  hItxHl,  degenerating  hruin  sulj.'^tiinee,  cU'.,  u  iiirtalK>lic  fiMM-!i<»n,  and 
in  thi-s  way  lost  that  function  for  wlik'h  iUvy  wiTf  pritniinlv  ii>t<*ndciL 
I  liaxt*  Hi't-n  the  curtieHl  ei-lls  f^vinga  pure  lienioj;k)l)in  n-ui'tiun  wlir-w 
the  pR'^'iiee  uf  free  blouti  nece.'isUaled  its  reinovul  tnmi  the  tUsurs. 
I  have  aIiM>  seen  a  condition  of  the  nerve  eelLs  years  after  the  pri- 
niury  di.stnrhaniH"  of  function  in  sneh  a  eonditioii  of  4lc^*nerat)(in  a.-*  cimttl 
oolv  iKM'xphiiiuM:!  liy  .some  such  original  ^xTver-^iioii  iif  function.  A  tvrtain 
nmmlier  of  c-iuses  may  be  explaitictl  by  ]>K^natal  imthirlu^ieul  pp>i-*^c»es, 
siii-h  U.S  in  the  two  C"dse&  uf  my  own  mentioned  under  .Menihp'nl 
Hemorrhuifc,  in  the  eiisea  reported  by  Osier  in  the  brutti  vi  the  felua, 
(tie  mother  of  which  dieil  of  typhoiil  fever  uUtut  the  >i\t|i  itHMitli  of 
pre^^natK-y,  and  tn  a  Citse  of  f'otard,  followini^  uii  itijurj-  to  th*'  motlHT, 
Tin"  effo-t  of  syphilis  and  alcoholism  in  the  pnrentfl  intcrferinjf  with  llir 
projXT  development  of  the  central  ncrvou.s  system  h;u  Iw^'ti  siix^Alinl. 
It  is,  however,  much  more  likely  that  u  diseased  eonditioii  of  llic  ve.vrb 
dne  to  these  canses  is  u  more  potent  factor.  Osier  ri'ports  a  v^sv  folkiw- 
ing  ligature  of  the  canitid. 

The  majority  of  eu-ses  undoubtedly  result  from  soiiie  distnrliatifi*  «f 
ccr*.4jral  function  at  birth  or  shortly  after  birth.  A  prolon^-d  or  dilHcult 
lalHir,  and  especially  wliere  this  is  associated  witli  the  usecjf  iri.tLrunM'Ut.H 
or  re<|tiirinj^  ver.siDn,  is  an  im|)ortant  etiological  fai'lor.  Jincli  n  hi'^torr 
wjLs  obtainwl  in  177  (»f  tlie  4(H)  rases  n*[x)rted  by  Starr.  Where  onlv  one 
cliiUl  in  the  family  is  alTected  it  is  usually  the  eldest,  and  life  hl>(nry 
)riven  Is  that  the  labor  wius  much  mor<'  philnn^Ml  ami  dinicult  timn  tlial 
of  the  suKst^qiK'Ut  children.  The  history  of  u  blue  baby,  with  or  willK»u! 
ct»ivnlsions,  an<l  the  eviilcntr  of  the  inalformeil  head  of  Inrp*  mimlx-r» 
of  thvHC  children,  su|u;p'sLs  the  occurrence  of  nicninji^'al  or  wMmd 
hentorrhiijre  at  the  time  of  birth. 

Traumatism  to  the  mother  and  that  due  to  the  ehildbeuring  process 
itself  are  not  iiifretpieiit  causes  of  ccit-bral  hein<irrha^.  I  have  utm 
extensive  cerebral  heinorrhafje  praeiically  tlcstntyinp  the  enlirr  lirmt- 
spherc  im  the  result  of  a  fall  on  tlie  head.  'I'wcniy-two  af  Slurr's  casrs 
^ve  a  history  of  severe  falls  durinjr  infancy. 

In  ca.ses  developing  .some  time  after  birth  the  distnrlmncv  of  ecrrbrJ 
function  may  have  hai:!  its  origin  at  birth  or  as  the  result  of  some  palhiK 
logical  process  during  early  childhxid.  Injury  to  the  soft  bniin  (kfituo 
diirinfj  the  chiMlK?aring  process  may  not  l>e  .ho  ^crcat  as  to  cause  exictuivr 
hc)n(jrrha^c,  and  yet  may  be  sufficientb'  .severe  by  the  prtHliH'tion  of 
small  capillary  hemorrhage.s  or  by  pn-ssun*,  as  io  n'sult  in  the  prtirlurtioa 
of  symptoms  when  the  rhiUI  has  reachwl  an  age  when  the  fiiikHion  at 
the  cortical  arctis  are  n*t|uire<_l  or  when  tlicy  would  first  attraii  ibc 
attention  of  parents.  Then'  is  no  doubt  that  extensive  inHaiumatorT 
Bofl  toxic  pHM'csses  afTcctinp  the  brain  may  l>e  the  r«*su]t  of  tlie  acillr 
infections,  such  as  pneumonia,  scarlet  fever*  nwaslcs.  dinhtlinia,  of 
typhoitl.  in  whooping-cou^h  passive  venous  corijE^stion  4)untig  a  .hiwlsoi 
of  coughing  may  lead  to  the  rupture  of  a  vessel  in  the  braiiu    Uhctn  hm 
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ecentiy  reportetl  a  diffuse  encephalitis  due  to  whooping-cough.    This 

ondition  may  also  obtain  as  a  result  of  convulsions,  but  it  is  always 

lifficult  if  not  impossible  to  determine  whether  the  hemorrhage  was  the 

esult  of  the  convulsion  or  vice  versa. 

Heredity  plays  an  important  role.     The  heredity  is  not  a  direct 

eredity,  but  the  presence  of  epilepsy,  insanity,  grave  hysteria,  or  neuras- 

(lenia  in  the  parents. 

Pathology. — Lesions  found  at  autopsy  in  the  majority  of  cases  can  be 

■Bced  directly  or  indirectly  to  some  disturbance  of  the  circulation — 

«.,  cerebral  or  meningeal  hemorrhage,  cyst  formation,  thromlwsis,  or 

mbolism.    In  the  other  cases  a  sclerosis  with  atrophy  as  a  result  of  an 

iflammation  of  the  brain  or  of  the  meninges  or  lx>th;  hydrocephalus 

ith  adhesions  at  the  base,  or  as  a  result  of  inflammation  of  the  lining 

f  the  ventricles,  and  atrophy  of  the  brain  from  pressure  by  cystic  con- 

itions  of  the  meninges  or  depressed  bone  have  been  found.     In  all 

ises  independent  of  the  primary  cause  an  atrophy  of  a  part  or  of  the 

itire  brain  with  primary  or  secondary  sclerosis  results.     Any  part  of 

le  brain  may  be  affected.     In  lesions  purely  of  vascular  origin,  as 

irombosis,  embolLsm,  etc.,  the  motor  area  in  the  region  of  Rolando 

id  the  cortex  in  its  immediate  neighborhood  is  most  frequently  involved. 

arcncephaly  (a  condition  in  which  a  cyst  or  cysts  occupy  the  cerebral 

smbphere)  is  found  in  the  largi»st  number  of  cases,  as  was  oKserved 

132  of  the  343  collected  by  Starr.     Whether  this  con<lition  was  pri- 

arily  of  vascular  origin  or  due  to  simple  failure  of  development  could 

)t  be  determined.    The  fre(]uency  of  the  other  lesions  in  Starr's  cases 

e  as  follows:  sclerotic  atrophy  as  a  terminal  result  of  encephalitis, 

'  cases;  maldevclopment  (failure  of  development  of  the  cortical  cells), 

!  cases;  vascular  atrophy,  23  cases;  meningoencephalitis,  21   cases; 

sts,  14  cases;  intracranial  hemorrhage,  18  cases;  hydrocephalus,  5 

ses. 

Not  infre(iuently  circumscrilx'd  lesions  are  associated  with  a  failure 
full  development  of  the  rest  of  the  brain,  and  a  condition  of  micro- 
phaly  results.  In  the  hydnxrphalic  cases  the  skull  may  be  larger 
an  normal;  not  infrefjuently  the  dome  of  the  skull  on  the  normal  side 
of  full  normal  contour,  while  that  covering  the  atrophic  hemisphere 
smaller  and  more  sloping. 

Symptomatology.  Cerebral  Spastic  Hemiplegia. — When  the  cerebral 
jury  occurs  at  birth  or  Ix-fore  birth  the  symptoms  arv  present  from 
nth.  Where  the  cerebral  rlisease  is  not  extensive  the  symptoms  may 
t  be  noticed  for  several  months.  When  the  cerebral  traumatism  is 
irked  at  birth,  the  presence  of  convulsions,  cyanosis,  and  unconseious- 
ss  <lirccts  the  attention  to  the  loss  of  power  and  spasticity  early  in 
*ancy. 

In  cases  developing  some  time  after  birth,  due  to  thrombosis,  eml>olism, 
as  a  result  of  a  slowly  developing  sclerosis  secondary  to  traumatism 
birth,  which,  however,  may  not  be  manifested  by  distinct  symptoms 
that  time,  the  onset  is  associated  with  general  convulsions  and  uncon- 
ousness.    There  may  be  only  one  or  two  convulsions  or  a  series  of 
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convulsions,  with  prolonged  unc-nnsciousness  ]iLstingovi»r  aij  cntirrdav  ut 
even  sevcml  days.  The  c-onvulsioiis  arc  often  deseribcd  Uy  tlie  niothrr 
aa  inward  spasms— i.  c,  where  the  tonie  nudity  i>f  liir  IxmIv  in  ihr 
uneonsc'ious  ixriod  is  ajisoeiuted  with  slight  or  [K'ricHlie  clwiiic  l-od- 
vuUiuns. 

l^he  coiividsions  in  some  eases  recur  iit  vnn'in^  iiUervaLs,  the 
paralysis  developing  either  immediately  after  the  first  scizurv  at 
after  one  of  the  siibsetiuent  attack^].  It  may  Ite  prt>^ressiv*%  ineri-A«n([ 
after  eaeh  attaek.  The  [laralyjiis  at  first  \s  a  (liRvid  [Hiraiysisjiut  itrnav 
be  spastic  from  the  Iw^ginninf;.  The  lower  face,  arm,  and  lejj  an-  ul  firi 
eonipletcl}'  paraly/ed*  Imt  as  the  chili!  grows  sufKeient  power  it*t(iTW 
to  enable  it  to  walk,  and  in  a  few  cases  return  of  power  itt  the  leg  nwy 
be  almost  complete.  In  the  vast  majority  of  citses  the  lo.-w  of  puwrr 
remains  very  tiiarked,  ninl  ia  fuswH'iattNl  witli  decid<fl  ri^jiflity  and  stunt 
eotitraetiire  at  the  knee.  Thi.s  j^ves  rise  to  a  di.stiiict  .s|Hi.stir  j^tit,  villi 
drafyfi'^K  "^  ^^^^  '^^"  ^"•^^  ^  rotatory  moveiaont  (»f  the  IxmJv  to  swing  ihr 
palsied  leg  f(»n^arti.  There  i3  less  return  of  power  in  the  annt  whiiHi 
may  Im'*  completely  useless  either  from  the  ]iara|ysis  or  nion*  fre<|iicntiT 
from  the  secondary  ri^dity  which  keeps  the  arm  Hexed  at  the  ellww, 
the  hand  flexcii  on  the  arm,  and  the  fingers  tiglitly  cIiim-iI  in  the  ikiImw. 
But  even  in  the  cases  where  there  is  a  fair  return  of  pi>wer.  and  wIkit 
the  contractures  are  not  very  marked,  certain  other  a.sHiM'iHli-<(J  nKiliir 
plienonienii  may  seriously  interfere  with  the  use  of  this  nu'inU'r.  I'twiv 
is  often  a  lack  of  volitional  control;  when  an  attem])t  is  mailc  in  exieiui 
the  arui  lui  involuntary  flexor  movement  results.  When  nn  ntintifit  i* 
made  to  use  the  ami  of  the  sound  side,  an  involuntjiry  tuvMA-iuied  luuvc- 
tnent  of  a  tike  character  develops  in  the  paralysieil  arm  utul  interfrifs 
with  bimanual  operations.  In  a  large  nuttilHT  fif  eiistvi  (about  i»nr- 
fourtli  of  Osier's  series)  a  rhythmic  tremor,  which  may  l>e  verj- fitie  or 
very  coarse;  a  gn)sK,  iuccMmlinnte  cliorcifonn  niovfmcnt  uf  an  ititrntiixi 
tyjie  or  a  slow.  eoiv?tant,  suakc-llke  movement  of  I  he  liiigcr>i  anil  ana. 
due  to  alternate  t-ontraclions  of  different  groups  of  nui.s<'ie.'<  (HthHfi«u). 
which  seriously  Interfere  with  the  use  of  the  arm  and  often  cmrse  rxtranr 
aiuinyaiH'e  and  <!is<viinif<>rt  may  1h'  present,  Thr  parjitysixjf  ilte  kiwrr 
face  is  freipicndy  associated  with  (^T»ntnicture,  and  this,  logt-lher  wilh  ihc 
faiiorL-  of  development  of  the  skull  on  the  alfectt-d  side,  prudure  a 
marked  asymmetry,  Athetnirl  movement  aliout  the  mouth  ituiy  bf 
present. 

The  paralyzcil  side  fails  to  keep  pace  with  the  growili  of  the  (ippdaile 
side,  ant]  iti  later  cliihilawd  the  extremities  are  much  nhi»rtrr»  smallrr. 
and  widi  marked  loss  of  va.s<jmotor  tone.  This  is  mBnifeste<l  byi'ohlnaB, 
mottling,  or  considerable  cyanosis.  The  reflexes  on  llie  purHlyfted  i^clrair 
markedly  incrxjLsed  and  are  associated  wi(h  ankle  doniM  and  Ihr 
Habiuski  reHex.  While  there  is  failure  of  ilevdopment  of  the  aJTrctnl 
side  there  is,  as  a  rule,  n<j  true  degenerative  atn>phy.  'liir  rlrrtrieal 
examination  gives  nonnal  reactions,  'l^lir  sensation  on  the  affected  wjk 
is  normal,  but  in  rare  eases  may  be  lost  when  the  cerebral  U^on  U  iwy 
tixtensive. 
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Aphasia  is  present  in  the  majority  of  cases  when  the  lesion  is  on  the 
left  side  of  the  brain  and  there  is  a  right  hemiplegia.  It  is  usually 
motor  in  type,  the  child  merely  being  unable  to  talk,  although  it  may 
be  able  to  understand  what  is  said  to  it  and  may  learn  to  read  and 
wrrite. 

As  the  child  grows  it  often  recovers  the  faculty  of  speech,  probably 
hrough  the  right  brain  taking  up  this  function. 

Epilepsy  is  of  very  frequent  occurrencx*  and  develops  in  the  majority 

»f  cases  shortly  after  the  onset  of  paralysis,  but  may  bo  delayed  for 

nonths  or  even  years.    It  should  be  l>orne  in  mind  that  the  weakened 

lervous  system  of  such  children,  and  even  as  late  as  adult  life,  is  very 

•rone  to  reflex  disturbances  through  peripheral  irritation,  or  manifests 

isturbance  very  easily  from  intoxication.    The  epileptic  manifestations 

ary  greatly.    They  are  of  frequent  occurrence  and  more  intense  than 

I  the  essential  epilepsies.     There  may  l>c  simply  petit  Tnal,  partial 

fHlcpsy  be^nning  in  an  extremity  and  either  localized  there  or  extend- 

ig  to  the  rest  of  the  body,  and  associated  with  or  without  loss  of  con- 

*iousness,  or  they  may  be  general  convulsions  presenting  the  clinical 

icturc   of  essential   epilepsy.     Temporary   paralysis   in   the   affected 

ctremities  may  follow  the  local  or  general  convulsion.     Either  as  a 

suit  of  the  frequent  epileptic  attacks  or  more  frequently  as  a  result 

'  the  brain  lesion  there  is  presented  a  decided  mental  weakness. 

Menial  Defect. — This  is  one  of  the  most   marked   and  distressing 

mptoms  of  this  disease.     All  grades  of  mental  defect    from  a  slight 

wering  of  the  intelligence  to  complete  idiocy  arc  seen.     Idiocy  or 

mplete  lack  of  intelligence,  with  inability  to  accjuire  ideas,  may  be 

esent  from  the  beginning.    This  is  most  common  in  those  cases  dating 

)m  birth  or  very  shortly  after  birth.    In  other  cases  imbecility  or  the 

ability  to  acquire  other  than  the  simplest  ideas  is  frecjuently  met  with. 

a  large  number  of  cases  surviving  early  childhood  there  is  a  con- 

tion  merely  of  weak-mindedness  or  retarded   development.     Some 

ses  show  apparently  normal  mental  |x)wer,  but  are  unable  to  stand 

2  stress  of  advanced  education,  and  when  this  is|)ersisted  in,  develop 

ive  neur&sthenia,  hysteria,  persistent  headaches,  or  insanity.     Such 

ildren  are  often  irascible,  of  violent  temper,  and  frequently  manifest 

:endency  to  purposeless  cruelty  to  animals  or  other  children,  and  of 

itruction  of  inanimate  objects. 

Lesions  near  the  motor  area,  but  involving  it  only  by  irritation,  may 
>duce  very  little  loss  of  power,  but  slight  or  irritative  motor  symptoms. 
lus  an  increased  tonicity  of  the  muscles  on  the  affected  side  produces 
msiness  or  a  tendency  to  athetoid  movements  only  when  volitional 
vements  are  attempted.  In  other  cases  an  athetosis  may  Ik*  very 
rked,  with  comparatively  little  loss  of  power. 

^hen  the  temporosphenoidal  Io1t)e  is  affected  on  the  left  side  in 
ociation  with  involvement  of  the  motor  area,  deaf-mutism  may  result. 
a  boy  of  twelve  with  marked  spastic  hemiplegia  there  was  deaf- 
tism.  He  could  not  understand  what  was  said  to  him,  but  could  hear 
1  understand  the  significance  of  the  signal  bell  at  the  school.  This 
61 
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b(»y,  in  s|Hir  of  Fretjuent  epileptic  attorks,  was  of  fair  ii>trlHj^nrc  Kaiol 

very  violcnl  U'ni]H.*r. 

When  tlip  occipital  IoIm*  is  invtilvi'd  heiiiiuiiopsia  niav  l»"'  pn-st-nl  in 
a-ss(H-intion  with  h<'iiiiplegia.  Tittul  hliiulncH,^  i»  .wnicUoic^i  pna*JiL 
This  nifiy  In.*  duo  to  la*'k  of  (lcveli)p[neTit  of  tht*  optic  nrrvf  or  ifcfBctiw 
di'velopment  of  *ht'  rcirU'x  in  the  iM-<'lpltitl  ntva, 

Cerrfiral  Spa,itic  Qmuiriptftjin. — In  ihis  ^niup  itll  four  rxtirmitirs 
arc  affertffL  It  is  iiu^arialily  u  (*oti<lili<iti  cUtiri);  from  l^irth.  amt  the 
fliiiiral  ]>irtuiv  prt'st'iiteil  Is  i\\v  jsjiine  ;vs  tiial  aUivc  (K-scriUil  iimitr 
Hfitiiplc^a,  with  a  bilrtttral  involvenirnt  instrml  nf  iinilatornl  invohiv 
men!,  it  results  fruiti  cxten.sivt  injiin'  to  ihi*  Uniin,  afftvlinj:  liolli 
horitisphrrcs.  In  severe  rases  therf  is  Hgidiry  ami  nnUrjuiiires  (tf  iIh- 
cxtn'iiiities,  with  ri^^idityof  the  Uack  ami  m-rk  muwh-.s  rarly  in  infanc7. 
ami  if  the  eliiii!  lives  it  rfmains  a  lit'driihlen  i<lii(t.  \i\  U';«  wvrre  nww 
the  t-hild  learns  to  walk,  \mi  the  eontrattuivs  and  (he  athctoid  itwve- 
iiuMits  \r\\%'  a  p-euliar,  shuffling,  elownish  eleinriit  to  the  ^ail,  whi<-h 
usually  excites  ridicule.  In  the  mild  ease.s  then'  Is  spasticity  of  thn  pail 
and  a  eertain  rigidity  and  eluiiisiness  of  i\Tn\  innvement,  wtiieli  In  s^iiw 
cases  improves  aa  tlie  child  ;;n>Wf(  older,  and  in  other  eases  pi>»^ 
steadily  worse.  In  the  severe  eases  idioey  or  imljecility  is  the  inviuialilr 
rule.  Distinct  and  ^lefinite  mental  defieieney  is  pn-smt  in  all  ea.«s. 
romuUions.  violent  attacks  of  temper,  and  even  maniacal  outlm*ak.<. 
nphasin^  and  irritative  motor  dislnrhanees  are  im>re  fre<|uently  prvm-m 
in  this  pronp  than  in  the  hemiplejtli"*'^'  All  grades  of  motor  sjxirti 
disturlmnees,  frotn  slight  stammrrinj;  to  e<tmplete  motor  aphii.>%ia.  we 
swn.  Not  iiifretpiently,  in  traininp  children  who  staminer  ami  Miittrr, 
eases  are  met  with  in  which  a  i-himsyj  awkwani  nirthiMl  of  ('tr%alinc 
the  arms  to  earry  out  the  l>reathtn^  exercises  attracts  the  allenttun,  and 
on  careful  examination  they  often  give  a  history  of  tranniatism  at  Wrtli, 
some  rij^dity  of  the  muscles  leading  to  the  elumsiness  and  iru-rease  nf 
tlu'  n'flcx<*s.  Ah  a  rule  tliey  are  haekwunl  ehi]dn*n«  who  have  nol  Miffieiml 
mental  (wiwer  to  keep  pat.-e  witfi  normal  children  of  their  own  iip*  in 
the  pnhlie  schools. 

A  diseased  ctmdititjn  very  closely  n-sf'mhlin^j  lhis,t>iit  ihie  to  ih-fertirr 
development  of  the  motor  tracts,  with  symptoms  of  alMoirophy,  hasliecn 
deHcrihcd  on  |>aH:c  *'14;  hut  in  these  rliildn^ri  tlic  manifr'statiotts  an* 
purely  jnotor,  with  rigi<iity,  ciuitra^-tures,  kts.^  of  power,  and  irK.-rrasnl 
reHexes,  hut  with  no  evidence  of  i-en-hral  tlisturhanci-.  'TheNe  ehil 
art'  as  Wri^lit  intelh-etnally  ils  other  children.  Then*  is  iio  hislcwyl 
traumatism  or  of  ilifHcult  lalxtr  or  of  other  eviilence  of  ei'n-Ural  iibtulli 
nf  any  time  in  the  history  of  the  child.  SeveriJ  children  <j(  the  mw 
family  are  sometimes  affected. 

Cerehral  Sfntjftif^  Pnraplt^gia. — In  this  iirtMi[)  llie  lower  rxtrendtin 
alone  are  jdT4'<*ted.  'Y\w  lesion  is'e<mfinerl  to  the  ajK'x  of  tKe  brain. 
ttffe<'ting  l>oth  leg  centres  or  the  film's  originating  thereiJi.  'X\w  IntuiM* 
ttsm  is  loealixed  ami  in  most  eases  of  vjiscidar  urigin  due  in  hemorrfc 
or  in  e>r>nnei'tifMi  with  legion  of  the  superior  longitudinal  sinus  or  brae 
of  the  anterior  cerebral  artery  (the  arm  and  fare  cvntres  on  cither  vk 


DliiEASE:^  OF  THE  BRAIN  963 

are  supplied  by  branches  from  the  middle  cerebral).  The  same  history 
of  <lifficult  or  prolonged  labor,  followed  early  in  childhood  by  a  spastic 
weakness  or  paralysis  of  the  lower  extremities,  without  loss  of  sensation, 
disturbance  of  the  bladder  or  rectum,  and  with  some  mental  deficiency, 
and,  in  some  cases,  with  epilepsy,  is  presented.  This  should  be  differ- 
entiated from  spinal  lesions  where  there  is  clisturbancc  of  sensation  up 
to  the  point  of  lesion,  involvement  of  the  bladder  and  rectum,  disease 
jf  the  spine  itself,  with  normal  intelligence,  and  without  epileptic 
ittacks.     (See  p.  897.) 

Diagnosis. — Any  one  of  the  above  groups  is  ea.sily  recognized  by  the 
listory  of  the  onset  in  early  childhood,  the  <listribution  in  a  hemiplegic, 
]uadriplegic,  or  paraplegic  form  of  paralysis,  spastic  type,  with  increased 
cflexes,  lack  of  sensory  disturbance,  mental  deficiency,  and  epileptic 
eizures. 

From   acute   anterior   poliomyelitis,   whether   affecting   lx>th   lower 

xtremities  or  an  arm  and  log  of  the  same  side,  the  diagnosis  can  be 

asiiy  made  by  the  history  of  an   acute  onset,    with  a  flaccid    type 

I  paralysis,  loss  of  the  reflexes,  and  reactions  of  degeneration  in  the 

laralyzed  muscles,  and,  later,  by  the  atrophy  in  the  muscles  affected. 

n  these  cases  there  is  no  aphasia,  no  mental  deficiency,  and  no  epilepsy. 

High  spinal  lesions  producing  paralysis  of  all  four  extremities,  due  to 

racture  or  dislocation   at  birth,   Pott's  disease  after  birth,   myelitis, 

imor  of  the  conl,  or  hemorrhage  into  the  cord,  may  be  differentiated 

•om  the  cerebral  spastic  quadriplegia  by  the  evidence  of  disease  of 

\e  bone,  either  by  direct  examination  or  by  means  of  the  x-ray;  by  the 

;nsory  disturbance  below  the  point  of  lesion,  the  involvement  of  the 

ladder  and  rectum,  and  the  absence  of  cerebral  symptoms. 

Prognosis. — The  prognosis  in  the  vast  majority  of  cases  in  unfavorable. 

.part  from  the  motor  disturbances — paralysis,  epilepsy,  etc. — which 

icapacitate  for  manual  work,  the  mental  deficiency  is  such  as  to  either 

•legate  the  sufferer  to  an  iiLsane  asylum  or  institution  for  feeble-minded 

lildren.     If  less  marked  it  incapacitates  him  for  serious  mental  work, 

id  renders  him  dependent  on  others  for  care  and  support.    A  very  few 

ises  are  able  to  pass  through  a  common-school  education,  and  even  in 

ire  instances  successfully  take  up  a  college  training  and  assume  the 

jties  of  professional  work,  but  the  experiment  is  always  a  dangerous 

le  on  account  of  the  tendency  to  develop  under  stress  some  serious 

jurosis — epilepsy,  insanity,  neurasthenia,  etc.     The  motor  paralysis 

not  only  persistent  in  all  but  a  few  cases,  but  often  develops  with 

Ivancing  age.     Where  the  cerebral  traumatism  is  slight  improvement 

ay  occur.    The  epilepsy  of  this  disease  rarely  yields  to  treatment. 

Treatment. — In  the  severe  cases  treatment  is  of  little  avail.    Sooner  or 

ter  it  is  necessary  to  send  the  patients  to  a  home  for  the  feeble-minded 

to  an  asylum.    Where  a  motlerate  amount  of  intelligence  is  present, 

ey  are  best  treated  in  special  training  schools  for  the  feeble-minded 

ider  the  care  of  expert  and  skilled  teachers.     Where  the  inteUigence 

iproaches  normal,  the  education  of  the  chiUl  should  be  very  carefully 

tarded;  better  under  individual  teachers  than  in  large  classes  where 
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i\w  stress  to  keep  paee  with  niirnml  minds  may  work  srrinus  coimt- 
queiuM^'s-  Tiir  lack  of  morjil  tone  in  mnny  4>f  ihe-ne  rhit<Ip('n,  oflt-n 
aninunting  to  criiiiiinal  pro|x>n.sitie.s,  ilI.so  interF('n*s,  with  Iimi  <-Ii»*c  aao- 
eiation  with  other  rhildren,  Tarcnts  too  often,  I  mi^lit  say  aloioat 
invariiihiy,  Iftvish  »n  affe<'tion,  care,  ami  e\]M^iHlitiire4»u  the.se  (Mu-ients 
entirely  di.spm|X)rtionate  to  the  resuHs  whieJi  may  r(\isonHl>ly  U*  expretrrl, 
and  often  to  the  exelusion  ami  hartii  of  their  normal  an»l  ih>rn'riig 
C'liihiriii.  tn  Ije  repaiii,  even  in  tho.sc!  ea.ses  who  .stimrl  edueutioii  well 
by  in^mtitude  and  often  dis^niee.  A  ipiiet,  sini|>le  hfe  iit  a  <tmiiin 
home,  with  proper  nutrition  and  well-directed  difjiipline,  ^ves  by  far 
the  best  results. 

Contraeture.s  may  be  prevented  and  the  use  (if  the'  parnlyzed  limlM 
inipro\ed  l>y  intetli^nt  massH^  atid  fiasvsive  movements.  Wherr 
conTriKtui-es  liave  tKturrcd,  section  uf  tendons  not  only  reliev*'s  ihr 
deformity  but  often  cures  painful  spasm  in  the  utTtrted  inusclc.  Orlhu- 
petlie  apparatus  is  useful  in  some  cases  in  maintaining  u  ffiHn\  (lo.'Otioa 
and  to  prevent  increa-sing  deformities.  Its  uscfnhie.ss  tn  ihii  di:seaac, 
how(H'cr.  is  very  timitefl. 

The  history  of  surgical  pp>cei.lureii  directed  to  relieving  or  <-uriiiK  ihf 
cerebral  condition  ia  nut  such  as  to  warrant  trephining  in  many  casta. 
I  have  never  seen  atiy  appn^-iahle  results.  When  acute  ceri'bral  heiiioN 
rhap?  can  l>e  diagnose*],  and  esfjeeially  when  this  is  of  a  rii<*niti;^'a]  lyiic 
operntifvu  at  the  time,  on  jic(*ount  of  the  hofjeless  nature  of  the  m-cjim'Li'. 
wouUl  be  jiLstilied.  The  only  case  in  uiy  perstnial  cx|»erie(K-c.*  in  which 
this  was  done  the  reniilt  was  unsatisfaetor)*  on  airouut  of  the  tk-Jith 
of  the  ehiUI,  and  no  eonchision  eoukl  Ix-  drawn  from  it.  In  later  rhiM- 
IkhkI^  0[HTation  i.s  only  jiislified  when  then-  is  clislinct  cviilemx'  of  NniI 
piTSHurt*  on  tlie  brain  tl-i^ue.  These  cases  fr)rm  a  very  small  part  of 
the  number  coming  under  observation,  and  mij.st  of  them  aiv  found  In 
be  <lue  to  eystic  conditiona  of  the  raeninge-s  and  of  the  cortex.  Kren 
in  such  favoriibic  ea.se3  it  i,s  very  c^seeplional  to  have  siifticieni  relief  erf 
symptoms  ;ls  to  justify  an  operation.  Thr  In-st  residl  lluil  '•««  1* 
ex(K'eted,  when-  the  mental  et>ndi(ion  i.s  markedly  deficient.  i>  in  nii* 
the  j^rade  i>f  the  imU'ciHty.  It  is  <piesti<nial>le,  however,  inuMnueli  u 
we  cannot  effect  a  cure,  whether  it  is  not  l)etter  to  |K>nnit  these  unfortu- 
nates to  remain  i\s  near  inlelleetunl  ohliWon  lis.  jwissiblc,  in.'itead 
elevating  thcui  lo  an  appreciation  of  their  own  deKciency  and  su 


HYDROCEPHALUS. 


In  dealing  with  (his  subject   I  shall  only  considi-r  LntemnJ  h^tb^ 

(■e[»hahis:  an  aeeuinulatirMi  of  flui<l  in  the  ventricles  of  the  hnun 
pressure  nn  the  brain  substance  when  the  skull  is  alremly  cktsnl, 
producing  extension  of  the  skull,  separation  of  the  Ixines,  and  enliu^ 
ment  of  the  head  when  it  occurs  in  infancy.  Internal  hy<lroe4'^>ha]us 
may  1h^  either  a  general  internal  hydron-phalus,  with  distention  i>f  JSi 
the  ventricles,  or  a  partial  hydrocephalus  in  which  the  fourth  ventncfc 
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Kit  involved.  Hytlrot'ephaiti.s  may  be  fongeiiital  or  awjuircd.  Of  the 
[uiretl  furm  wf  have  to  fieal  with  the  fhrrmic  internal  hy*lrocepha]u3 
I  an  iu'ute  inti'rnal  hyilrotrpfiiihis — the  meningitis  serosa  of  Qinntrkc. 
Lcute  Internal  Hydrocephalus.  Etiology.— While  an  acute  ijitenml 
tnitephtilus  i.s  a  freciueiit  a<x"om]>finimii'rit  of  tulM^'cnlous  am!  other 
His  of  meningitis,  it  is  oeeiisionally  met  with  as  a  pathological  con- 
on  line  to  an  inflammation  localized  lo  tlip  lining  mcmlirane  of  the 
itrirlcs  and  of  the  choroid  plexus.  Quincke,  however,  ronsider^  the 
ftp  effusion  into  the  ventricles  as  coniparable  to  the  serous  effusion 
)  the  skin  in  angioneurotic  e*lema.    In  a  scries  of  experiments  which 
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limed  out  a  few  years  ago  into  the  nature  anti  pathology  of  this 
!Ction>the  results  cotifirnuMi  in  eertain  r*'spect3  this  idea;  extensive 
aiimiatorv  lesions  of  the  ependyma  were  produced  without  hydro- 
haliis.  The  inflammatory  h^f^lons  seen  in  the  e^wiidyma  are  the 
jilt  of  a  toxic  condition  of  the  retained  fluifl.  The  di.sease  is  more 
iuentlvsccn  in  late  childhood  and  a4luh  life,  anr!  frefpiently  in  those 
0  show  some  pre\nous  hyilrocephalus.     Traumatism   may  also  l>e 

iTmptomatoIogy. — The  symptoms  develop  acutely  with  slight  fever, 
ich  gra<luallv  ascends  for  several  days  and  then  slowly  drops  to  normal, 
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nrnl  lifter  a  sliort  intrmiission  i.s  apaiii  follownj  hy  hdoIUit  nam: 
which  may  Lvc  reptatetl  st^veral  limos  throughout  the  coiirst*  of 
diseaser.  At  the  onset  there  is  evidence  of  marked  increase  of  intn* 
(franial  prfssurc.  ncadaoho  dpvflops  ohtIv,  aiul  is  RA<«>fial«l  wrilt 
chitkcd  cJi.sk  liTiil  MiinliK'ss,  rftraction  nf  tin*  neck,  slinA'tn^;  of  tlir  pulv. 
w>irini)hMir<^stu[>(kr,  ih'liriiiin,  ami  fimiti*  Paralysis  of  tlto  cranijil  ornys 
may  be  pn\sent.  All  of  thesr  syniptt>nis,  whieh  are  iiwwl  iotenNe  wiili  (He 
fastigitmi  <if  the  fevep,  5iih.siile,  ami  may  eiitin*ly  di;wip|M-rtr  whrn  ih*- 

Fro  ^m 


temperature  dn>ps  to  normal,  ti>  n'rippi'ar  n^iii  in  thi'  CYiur***  of  nrvml 
(lays  iir  a  week  with  n'a]»[M'ariiiu-r  (if  tin-  ffver.  This  Ls  n'|M-]ilnl  fiff 
several  paroxysms,  the  palifot  t-ithrr  iKt'oinin^  pnj^n'jtKivrly  mmkft 
and  dyinj;  with  symptoms  of  intrnsr  intnwTaniid  ]>rfssun*,  or  the  sac- 
eessive  parox^^'sms  dt'creiLse  in  iiili'tisily.  and  thr  pulirnt  p>«*s  on  to 
eonvate8oenee  with  partial  or  f^ttnl  lilindTirsM  and  wfakeiteil  mrntaJ 
fK>wer.  'Hie  symptoms  liiivc  rnfin-ly  disapiM-an-d  afKT  himliar  pnmiuir. 
with  tlie  p\'aniiiti(iri  of  a  lur^'c  ipuuiHty  of  \\\\\A,  (.'a,M*s  ^uivr  lieell 
refHirted  running  an  nfchrile  course  with  the  same  variattuns  in  s^tnp 
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toms  and,  in  some  cases,  without  variation,  and  which  could  not  be 
differentiated  in  their  acute  form  from  brain  tumor.  Many  of  the 
rapid  recoveries  from  brain  tumor,  so  diagnosed,  may  belong  to  this 
category. 

Diagnosis. — The  diagnosis  from  meningitis  and  brain  tumor  may 
be  made  by  the  recurring  paroxysms  of  fever,  with  the  variations  of 
the  clinical  picture  during  the  febrile  and  afebrile  period.  The  absence  of 
a  causative  agent  in  the  cerebrospinal  fluid  and  the  relief  of  symptoms 
after  lumbar  puncture  also  point  to  hydrocephalus. 

Treatment. — ^The  treatment  is  that  of  meningitis,  with  the  use  of 
lumbar  puncture  as  a  therapeutic  agent.  In  the  case  reported  by  Dr. 
Burr  and  myself  from  the  Philadelphia  Hospital  the  variations  in  the 
symptoms,  and  their  almost  complete  absence  with  the  subsequent 
decline  of  fever,  led  us  to  postpone  any  radical  method  of  treatment. 
In  cases  where  lumbar  puncture  gives  negative  results,  tapping  of  the 
ventricles  should  give  goo<i  results.  Prognosis  in  the  majority  of  cases 
is  unfavorable.  Evacuation  of  the  ventricular  fluid  in  all  but  a  very 
few  cases  gives  the  only  hope  for  relief  and  cure. 

Ohronic  Internal  Hydrocephalns.^In  the  congenital  form  the  head 
is  enlarged  at  birth,  and  not  infrequently  gives  rise  to  difficult  labor,  and 
may  necessitate  surgical  procedure  to  deliver  the  child.  The  cause  of 
hydrocephalus  in  the  fetus  is  not  definitely  known.  The  changes  in  the 
choroid  plexus  and  the  epen<iyma  are  not  sufficient  to  account  for  the 
iistention  of  the  ventricles.  Czerny  explains  this  condition  by  path- 
)logical  changes  found  in  the  a<lrenal,  and  which  he  thinks  causes  a 
listurbance  of  the  cerebral  circulation.  The  frequency  with  wliich 
tpina  bifida, defective  development  of  the  bonesof  the  spine,  polydactylia, 
vebbing  of  the  fingers,  etc.,  are  found  in  children  with  hydrocephalus, 
vould  lead  us  to  consider  it  a  structural  developmental  defect  rather 
han  the  result  of  a  local  process. 

In  the  acquired  form  inflammatory  lesions  obstructing  the  connection 
)etween  the  ventricles  of  the  brain  and  the  subarachnoid  spaces  or 
esions  closing  the  aqueduct  of  Sylvius  are  found  iifa  small  percentage 
if  cases.  In  a  large  class  of  cases  there  is  no  obstructive  lesion  and 
lothing  is  found  to  account  for  the  hydrocephalus.  The  thickening  of 
he  ependymal  lining  of  the  ventricles  and  a  sclerotic  condition  of  the 
horoid  plexus  have  led  some  to  consider  the  hydrocephalus  the  result 
if  a  previous  inflammatory  disease  of  these  structures.  There  is,  how- 
ver,  little  to  support  such  a  contention. 

The  accumulation  of  fluid  in  the  ventricles  may  be  enormous,  reaching 
pveral  pints.  The  brain  tissue  in  mild  cases  may  be  fairly  well  pre- 
erved;  in  severe  cases  it  may  be  represented  by  a  thin  band  of  tissue 
ne-fourth  to  a  half-inch  in  thickness:  The  bones  of  the  skull  are  very 
lin,  with  separated  sutures;  or  when  union  has  taken  place  Wormian 
ones  are  found  in  them. 

Symptomatology. — In  the  minor  grades  of  hydrocephalus  the  only 
rmptom  present  may  be  a  certain  grade  of  mental  deficiency.  While 
onnal  intelligence  and  even  precocity  have  been  found  in  hydrocephalic 
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clilkiren,  they  are  certainly  very  nire;  uikI  while  I  hftire  seen  dOtt  < 
sm'h  intelligence  as  to  enable  die  U)y  to  take  AOC^lege  Aigr*^,  || 
eoiulltiun  was  certainly  liat  one  tu  be  envied.  The  child  leams  to  WiIe 
lute,  if  ut  all;  in  ii  great  many  case^  a  spastic  type  of  pumlyni  it 
[irenent  fmm  the  iK^ginning  nr  ilevelops  nfter  the  duM  has  leamed  Is 
walk.  Epilepsy  Ls  ptv-^Eit  in  a  large  nnmber  of  cases.  The  oocmeof 
the  (li^sease  i.s  more  or  hsA  progressive  in  eariv  life, but  maybe  spoa- 
lunefinsly  tLrre<;tecl  or  even  (lceicle<]ly  improved  after  operative  plooedlUCi» 

DiagiLOBis.— The  (lia^nosts  is  merely  a  matter  ot  ohaciiatiun.     l%e 

liir^,  globular  head  with   protmi.ling  forehead,  smaU,  leoedii^  face, 

deficient  metitatity,  }Ln<)  one  or  more  of  the  oomjrfiGations  icfeiwl  to, 

,  makes  tlie  itiii^iiosis  easy.    The  diagno^ifl  hom  the  rachitic  Qrpc  of  head 

need  only  Ik*  mentioned. 

Treatment,— There  is  no  medieirie  tlint  has  any  appreciable  cAect 
in  eaii8itig  a  4lisnp[X'araTice  of  the  Hiiid,  Mechanical  measures,  snch  as 
the  use  of  t'4>nipn's.sitiu  by  adhe<;ive  bands,  etc,  are  DO  longer  enqilojed. 
Ofx-niiive  pninMhires,  !such  as  tapping  tlie  ventride  and  draimilg  veito 
i\\v  sidMlnral  space  (Taylnri  .^tmotimcii  produce  good  results,  and  li 
lM>iiig  tried  by  a  nninlHT  of  careful  obHervCRl,  but  it  IS  rare  that  a 
(.•otupK'tety  itoriiuil  nieiitaj  condition  h  obtained. 


SECTION    XII. 
DISEASES  OF  THE  SKIN. 

By  CHARLES  TOWNSHEND  DADE,  M.D. 


CHAPTER   XXXVIII. 

ECZEMA— ERYTHEMA— URTICARU— IMPETIGO— SCABIES. 

It  is  not  my  intention  to  study  all  of  the  diseases  of  the  skin  that 
maybe  seen  in  infancy  and  childhood,  but  to  present  merely  the  clinical 
characters  and  treatment  of  the  manifestations  that  most  often  fall 
under  the  notice  of  the  physician  who  is  ca!lc<l  to  treat  children.  For 
this  purpose  no  classification  is  necessary,  but  as  Eczema  is  the  most 
common  of  the  lesions  of  the  skin  it  will  be  first  descril>ed  and  then 
the  other  diseases  in  the  order  of  their  relative  importance. 

EOZEliA. 

Eczema  is  a  simple  exudative  inflammation  of  the  skin  characterized 
by  erythema,  vesicles,  papules  or  pustules,  attended  with  itching,  the 
production  of  more  or  less  infiltration  and  thickening  of  the  skin  conse- 
quent upon  the  s«»rofibrinous  exudate  that  takes  place  from  the  dilated 
bloodvessels,  with  a  final  stage  of  scaling  or  crusting.  As  in  all  inflam- 
mations of  this  type,  the  tissues  return  to  their  normal  condition  on 
subsidence  of  the  disease.  Eczema  may  be  acute,  subacute,  or  chronic; 
one  form  not  necessarily  running  into  another,  but  starting  as  one  or 
the  other  as  such  at  the  outset.  More  often  in  children  we  meet  with  the 
acute  or  subacute  types,  but  by  the  continual  exacerbations  and  relapses, 
in  point  of  time,  the  disease,  in  such  cases,  may  be  said  to  be  chronic. 
Eczema  in  infancy  does  not  differ  essentially  from  eczema  in  adult 
subjects.  Certain  types  of  the  disease,  however,  may  be  more  constantly 
.seen  in  infants  and  young  children  and  have  more  definite  sites  of 
election;  also  the  disease  in  them  may  be  more  rebellious  to  treatment, 
more  irritable  and  more  liable  to  recurrence,  but  the  pathological  process 
is  the  same  in  all  and  the  term  infantile  eczema  has  no  particular  sig- 
nificance. Children  under  five  years  of  age  are  the  more  frequently 
attacked,  and  the  larger  proportion  of  cases  up  to  this  age  occur  during 
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the  first  year  of  life,  the  head  an*!  fat-e  i>eiiig  with  Ihcm  by  far  the 
commonest  Hites  of  the  (lisea.se  {¥\g.  ]99,). 

A  greater  teiKiency  for  et'Kenia  to  l>e  |iustuhir  is  iiot***!  in  iiifHticT; 
nlso  its  more  ready  pmtluetioii*  in  those  in  whom  a  pn'tii-sfMisilinii  rxist*, 
by  loeal  irritation.s  a.s  well  as  reHrxly  through  disturbanee.s  of  the  aliitK-n- 
tary  rftnal,  Eoiienia  in  older  c-hilflrpn  i Jiffers  in  no  resp<-rt  in  it5  essmtial 
manifestations  from  that  omirrin^  in  adults.  rhildn*ii  of  all  ti^-^,  hut 
particularly  lh(»se  of  early  years,  ]>r('s<'nt  a  pprt-ateT  (fiideiify  to  cnlarnr- 
tni'ut  of  the  !yni|>h  nodes,  but  the  frtM^urnry  and  iriitensily  f>f  t\vi'  ftcJeno- 
pathy  m<nrring  in  erzema  will  ilepcnil  largely  i]|iiin  tlieean*  with  which 
poHs  of  t^ntry  are  protected  from  the  invasion  of  pyoj^Miie  luiiTo- 
orgatiisiu-s. 


Fi<i.  t9» 


ECHDia.    <PlU40ffmpbtir  Dr.  DftMQnbbanll 

Etioloj^. — The  etiology  of  eczema  is  not  precise.  No  rhilil  has  tvrr 
been  liorn  with  an  eczema,  and  yet  while  eczema  canTiol  Im*  said  to  he 
an  inherited  di>M:'tLse,  as  such,  the  pr(^lis[>osition  to  it  tlnvn  fxist  and 
exists,  too,  ivi  a  prime  factor,  in  infantile  eczciniLt  as  well  as  in  iIr- 
prodnetinn  of  all  iniv  ccKenuts.  It  Is  hardly  goinj;  ton  far  to  say  Uut 
williout  a  tendency  to  the  di.sea.^e,  inlicrilcil  or  aci^uinnl,  nci  tru^resema 
can  be  produced.  The  artificial  and  trauvutiic  eczemas,  a(>-<*n[|«nf,  luc 
but  simple  inflammations — dermntifes,  whieh  nn  removal  of  the  exrttinf 
causes  anil  with,  or  even  withont.  simple.  apprf>priatc  tn-atnicnt  rrailily 
.subside.  These  name  caus<-s,  hoMcver.  aelfiii;  on  a  preilispo.se*!  >kin 
may  pro<Uiee  »  veiy-  diffcrtMit  n^ndition,  which  eontinues  h>np  after  the 
exciting  element  of  its  causation  has  l>een  siippn^sAcd,  »  moir  or  Ww 
rebellious  (o  treatment^  and  n  true  ct'/cmu  is  nHtjgnisttil  producTtl  in  a 
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subject  with  an  umJeHyin^  eozematous  t**nflen(*y  without  whirh  it  is  safe 
to  say  this  disease  could  not  have  been  hrou^ht  into  exLstenfe— a  tler- 
jniatitis^  yes,  but  a  triK'  crzcmii  never. 

[     Chililren  witha  tul^eivuloas  predispoailion;  those  in  poorsiirmundings 

fbreathing  bad  air;  ill-fe<l,  anemic    children  with  p*Mir  aHHiniilation  are 

in  a  condition  cspcciiLlly  favoring  germ  invasion,  luul  when  exhibiting 

afFcetions  of  the  mouth,  na-^e  or  throat,  with  ccrvit-ul  !wn\  snbmiixillary 

adenopiithyj  pr<',>icnt  the  tyiw  known  as  lynipluttie,  atruinous,  or  sen.if- 

idous.    They  have  it  particular  preilisposilion  to  efzema,yet  it  eiinnot  be 

I  said  that  (here  exists  a  tulxTeulous  or  scrofulous  eei:ema,  in  the  true 

^aense  of  the  wonl,  any  more  than  exists  a  fjtfniif  eczema,  which  is  merely 

ntn  exhibition  of  ecKcma  in  an  aho  ^outy  subject.    A  tendency  to  eczema 

is  said  to  Ije  one  of  the  most  fn*(iuent  manifestations  of  gout  ilnring 

infancy.     C'liildren  with  rheumatic  antecedentii  are  also  lial.ile  to  the 

disea-se.     The  commonest  exciting  cause,  the  prime  factor  ahiiost,  in 

:  the  pr4i<iuction  of  ecKcma  in  infants  and  young  children  lies  in  relation 

;  with  the  dcrangtMuent  of  the  function  of  digestion,  whether  due  to  the 

,  ftHw!  itself — (piuntity  or  c]ua]ity — ^its  adminiatration  or  its   assimilatiim. 

While  no  i>ne  of  these  factors  may  be  considered  absolute  in  |)ro- 

ducing  ecKcma,  it  is  more  probiibly  brought  at)oiit  by  oi-'erjeetling  than 

by  any  other  cause  in  connection  with  the  ftHx!,  and  it  is  in  the  fat, 

lleaUhy-l^^oking,  overfed   infuiU,  whether  it  be  nursed  or  artificially  fed, 

'  that  we    meet  most    fr('4)n<'ndv  that  fnmiliar,  violently  itching,  fiorid 

form  of  eczema  of  the  face  thut  has  won  for  it  the  term  "infantile." 

PtHirty  nourished,  flabby  childr^'n  .seldom  have  this  form  of  the  disease, 

:  as  it  takes  in  them  a  tnon"  asthenic  tyj>e^ — dry^st'aly,  and  scattered  in 

I  patches  ami  not  very  irritable;  the  itrhiiig  being  very  loueli  jess  nunk4'd 

m  feature.    In  marasmic  children  eczema  rarely  di.scloses  itself  if  at  alb 

fit  is  with  overfed  mothers*  children,  who  by  rt'ason  of  the  ea.sy  assiniila- 

*  tion  of  the  mat<Tnal  milk  T*^ve  too  large  ^juantitics  of  it  befon-  it 

*  causes  any  definite  digestive  itisturbanc4',  and  defects  of  elimination  here 
'  play  the  imjMjriant  part.     Tlie  role  of  dentition  in  the  prochietion  of 

eczema  has  lM:'en  exaggeratetb  An  eczema  may  appear  lung  before 
I  t^t'thing  begins,  and  there  in  no  valiil  reason  for  forming  a  definite  ty|>e 
under  the  title  "dentition  ee7^ina/'  fi>r  the  process  of  dentition  may 
be  in  stime  babies  as  painful  and  irritating  as  one  could  imagine  it 
without  protlucing  any  skin  manifestation  if  there  l>e  not  at  the  same 
time  other  underlying  conditions,  chief  of  which  i.s  tiie  individual 
pred]S|*)sitton, 

Teething  may  aggravate  the  eruption  by  interfering  with  the  general 
health,  hut  is  never  a  sole  cause  of  eczeniia.  The  same  may  be  said  of 
vaccination;  it  may  light  up  for  (he  first  time  an  attack  of  ecKcma  in 
pmliM|)oned  aubjeeta  or  excite  exacerbations  or  recurrences  of  the 
disea.se  in  such  eczematous  chiklren.  To  avoid  these  possible  accidents, 
children  in  the  French  hospitals  are  vnecinated  during  tlie  first  week 
or  sf)  of  life,  early  infancy  Iieing  regularly  immune  to  eczenui.  For 
external  causes  actirjg  directly  upon  the  susccptihle  skin  we  have  most 
commonly  heat,  cold,  dry  winds,  too  much  washing,  or  washing  with 
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han!  wat*?r  nrnl  the  use  of  stpon^,  irrltutinj^  soaps.  Tl\c  cliaeaae  iBBf 
Ik*  Ijrouglit  aljout  by  bml  hvfjiene  uf  tfu-  skin  nnil  lack  of  fimperouec 
especially  with  regard  to  the  (liiij>er.  Cuntaci  with  irritating,  ahnvd 
dischargrji  from  ear,  nose,  and  nioutli  taiises  it.  An  ttzeina  of  the  irpprr 
lip  is  almost  invariably  due  to  a.  na.sal  disehnrj^  which  rnnst  hf  cotwttA 
beforr  linppof  euro.  Thf  irritation  fr»jiin  scabie.s,  |KMliiruhiMs,  am)  othtr 
parasitic  alT^^tion.s  of  (he  skin  may  finfllly,  in  favoruble  siibju-u,  iT»ult 
in  Ihe  procJut-tion  of  et-SM^nia  rtm.Hequent  n|x>Ti  the  MTat<'hing  iiMluinl 
by  the  intense  itching  of  these  affeelions,  aitil  finally  vari^nw  micTi>- 
organisms,  if  not  itn  source,  may  he  the  cause  of  tlie  nmtiiiuancf  of  the 
dii^afie. 

Reflex  irritation  is  not  infrequently  an  iissoeinted  enu.se  of  erxrroa. 

Dentition^  as  a  cause*  may  bt"  said  to  come  untler  this  head;  ami  abo 
irritation  from  intestinal  worms,  but  their  a.s.siM'iation  with  i)jge?^nf 
distnrhanees  must  not  l>e  forf3;ott4"n.  (lenitut  irritalioti  fnjin  simfpziA 
eoniined  liy  a  lon^;  or  tight  prepiiee  may  Ij*'  the  exeilinj^  <"au."«e  of  an 
ec-Kcma  whi<"h  will  yield  1o  no  tr4'utment  until  the  fi>re.-ikin  is  traiiietl 
back  luid  the  purt  daily  cleansed  of  the  conhned,  initatin;;  secn-n.-n 
Where  this  is  not  po.ssible  by  reason  of  a  ^ery  long  and  iiKhl  prcjiUtv, 
circinnci.sion  is  necessary. 

V«ri«tittS.^ — Kczema  (aking  the  type  of  any  one  of  it.-*  eharaHpri^ 
lesions  mayl«'  denominated  erythematous. vesicular,  papular.  «ir  piislut 
— the  four  primary  forms  (»f  the  disease.  It  is  nut  ti»  !•*'•  understiKid, 
however,  exeept  possibly  in  the  ease  of  erythematous  eciceina,  that  any 
one  of  thwe  fonns  of  the  disi'iiwe  is  limiUtl  sliarply  to  the  |KirtieuUr 
lesion  which  titles  it;  pajMiles  may  iM-comr  capf>e<l  with  vesiclr^  whirhi^ 
thrtniigh  seeondary  infect ir>n  by  pyop^'uie  mii'nw>r^nisnts  l»e<x»nii 
pnstides,  the  lesions  breaking  iluvvn  and  by  extension  foruiin<;  a  w-<v|ki»j| 
reddened  area  denn<U'd  of  epithelium  over  whieli  is  sikju  fonned  a  yellow^ 
or  yellowish-^en  crust  resulting  from  the  drying  nt  the  exuiled  .vniin 
fluid  and  pus,  and  blackened  sometimes  with  lilmxl  drawn  fmm  the 
raw  surface  hy  the  scratching  which  the  intens*^'  itrhinj^  induci*s.  'Iliut 
the  gamut  may  l)e  run  in  any  <>ne  patch,  the  Knal  sla^-  of  nit  m 
the  s«|uanioU-s,  in  turn  suoecedii»^  Iw'fort'  recovery  lakes  place. 

Kc7^ma»  while  rarely  genend  nr  universal,  is  apt  to  I)**,  aport  fi«« 
purely  external  causes  aetin^j  locally,  more  or  less  sytnmetricni.     Tloi 
symmetry  is  fairly  constantly  seen  in  facial  (vzi'ma.    (S<*e  Phile  XXVUl.)' 

Ertjthenuitoxiit  eczettut  in  it?  niost  typical  form  is  met  with  niost  frr- 
quenlly  occurring  on  the  face,    nejjinnjnjj  at  any  point  a-*  bri^fht  orilull 
red,  smooth  patches,  slightly  elcvatcil  if  at  all,  ^ith  il]-*lriin*Mi  iMinlrrt, 
it  may  remain  in  this  [>atehy  state  with  trifling  subjective  symptoms,  of- 
the  whole  surface  of  the  face  may  l)e  rapidly  involvedt  accomiansetl 
a  feeling  of  tension  with  considerable  burnini^  or  itching  or  Inth,  andl 
swellinj^;  the  eyes  at  times  being  completely  closed  owing  to  (he  facititjr] 
with  which  etjema  takes  place  in  the  loose  cellular  (issues  of  tlie  *'wfitl*,  ] 
Later  there  is  but  slight  scaliness  and  the  surface  is  dri*.  n*mniniti^  sol 
throughout  unless  by  scratching  or  rubbing  the  skin  l>econ>e-s  bnikml 
and  oozing  is  indueeiJ.    When  it  oeeurs  on  ap^Kiseil  surfact^,  us  amuodl 
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the  genitals,  there  may  be  moisture  through  friction  and  maceration. 
The  course  of  erythematous  eczema  is  extremely  variable,  sometimes 
yielding  quickly  to  the  simplest  treatment  only  to  shortly  appear  anew 
as  bad  as  ever,  remaining  with  varying  intensity  from  day  to  day  until 
it  fairly  becomes  chronic,  thickened  and  indurated,  and  yielding  only 
to  the  most  constant  and  energetic  treatment. 

Vesicular  eczema,  while  one  of  the  most  common  expressions  of  the 
disease,  we  rarely  see  in  its  typical  form,  for  the  reason  that,  owing  to 
the  ease  with  which  the  vesicles  break,  by  the  time  it  comes  under 
observation  of  the  physician  the  tiny  superficial  vesicles  closely  aggre- 
gated on  a  reddened  base  have  already  ruptured  spontaneously  or  been 
broken  by  friction  or  scratching,  and  only  a  more  or  less  profusely 
weeping,  erythematous  surface  is  seen.  It  is  not  the  contents  of  the 
ruptured  vesicles  alone  which  constitute  the  discharge,  but  a  subsequent 
continuous  oozing  from  the  denuded  area  of  a  clear  plasmic  fluid  which 
stiffens  the  Hnen  and  stains  it  yellow.  The  discharge  drying  rapidly 
on  exposure  to  the  air,  forms  light-yellowish  granular  crusts.  The 
affected  area,  which  may  he  quite  extensive  or  confined  to  small  patches, 
is  seldom  well  defined  in  contour,  the  Iwrders  fading  imperceptibly  into 
the  surrounding  healthy  skin.  Infiltration,  though  slight  at  times,  is 
always  present  and  can  l)e  appreciated  by  pinching  up  a  part  of  the 
affected  skin,  which  will  be  found  thicker  and  more  resistant  than 
normal.  The  itching  is  most  severe  and  a  child,  unless  restrained,  will 
often  by  scratching  lacerate  the  affected  part  cruelly,  rendering  it  a 
bleeding  mass  before  relief  is  thus  obtained.  This  intense  itching  and 
the  gummy-like  exudate  staining  and  stiffening  the  linen  are  the  two 
chief  characteristics  of  this  form  of  eczema  and  can  hardly  confuse  the 
picture  with  anything  else.  This  form  of  eczema  occurring  on  the  head 
and  face  of  infants  is  known  commonly  as  milk  crust. 

Papular  eczema,  formerly  classed  in  the  lichen  group  of  skin  diseases 
under  the  title  of  lichen  simplex,  is  a  common  and  obstinate  form. 
The  papules  are  from  the  size  of  a  small  to  a  large  pinhea<l,  round  or 
acuminate,  bright  red  in  color  as  they  first  appear,  later  dull  rc<l  or 
violaceous,  and  remain  as  papules  throughout  as  a  rule.  They  may 
occur  in  small,  fairly  well-defined  groups  which,  running  together,  form 
large,  irregular,  infiltrated  patches  by  the  coalescing  of  the  individual 
papules,  or  the  papules  may  remain  discrete  and  be  scattered  irregularly 
over  sites  of  election,  the  extensor  aspect  of  the  arms  and  thighs  and  the 
trunk  being  the  favorite  places  for  the  eruption.  This  form  of  eczema 
is,  of  all  the  varieties,  the  most  intensely  itchy  and  the  summits  of  the 
papules  are  often  seen  capped  with  a  minute  blackened  crust,  a  result 
of  the  tlrying  up  of  the  droplet  of  blood  the  violent  scratching  brings 
to  the  torn  surface.  Papular  eczema  is  a  dry  form  of  the  disease  and 
remains  so  throughout  unless  sufficiently  irritated  by  scratching  or 
rubbing  to  induce  oozing  and  weeping.  It  is  more  often  seen  in  the 
older  children  and  adults. 

Pustular  eczema  may  supervene  upon  any  one  of  the  other  types  of 
eczema  as  the  result  of  secondary  infection  by  pus  cocci  or  the  lesions 
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may  be  pustules  from  the  start;  itching  us  not  of  so  ag^rmvat^d  a  char- 
after  as  afCtiinptinies  ihr  otlier  phases  of  thf  ilisfase.  Pusltihtr  *nx*-iim 
generally  otfiirs  upon  the  head  and  face.  Ix^ing  nmst  often  seen  in  poorly 
noumhed  chil4ren  whose  surnnindin^  and  hyjjiene  are  mil  nf  the  U*xt. 
When  occurring  on  (he  scalp  the  hatr  lK-('nnie.s  matted  dt>wn  Uy  ikw 
dried  .secreti<M»  and  Ihic-k,  dirty,  <|4>sc|y  adliereiit  cnists  an*  forme*!  fmin 
beneath  whirh  at  the  ed^s  theeonfined  pus  makes  ils  way  anrl,  dn'itij;, 
lends  itself  to  inerease  the  erust  until  at  times  a  eonsiderahle  ama  U 
involved.  In  ca-ses  of  some  duration  there  i.s  often  lo.sa  of  hair,  which  i» 
not  [HTinarient,  from  the  lung  .standing  inflammation  and  pus  bath  to 
which  iIm'  part  h-ds  been  subjected, 

Diagncais. — The  rliagnosis  of  eczema  in  ehildrcii  presents  no  esprrial 
difficulty,  particularly  that  form  seen  so  frequently  ot\  ihc  fa*T  and  hea*l 
of  infants  and  young  cliitdren.  These  fat,  ap]>arendy  healthy  ymingsler*, 
with  their  fat  cheeks  red  and  wtn-ping  or  fnisterl  widi  drie*l  exudation, 
the  inflammation  extending  in  some  cases  s*j  as  to  include  llie  for«'hrail, 
chin  and  ears,  with  the  nose  and  area  aruujid  llie  eyes  and  iimulh  left 
free,  giving  tlius  the  appearance  of  a  mask  with  the  cvntnc  cut  (»ut. 
present  a  picture  so  t\'pical  that  it  roidd  hanlly  be  i'*»iif(>undnl  vrjlh 
anv  other  condition.  Eu/cnia  tM'cnrring  aronnil  the  buttiH-k'*  aint 
genital  region  of  infants  is  generally  fairly  ciudiiied  to  tlie  urea  of  the 
diajHT;  syphilis  of  this  region  extends  farther  along  the  limbs  down  to 
the  feet,  the  soles  Ijeing  often  involved;  iK'sides  the  eharm-leristie  :tituffle:<i 
and  other  evidences  of  syphilis  would  gi'nerally  l>e  pn\senl  k>  help  otit 
the  diagnosis,  as  in  any  other  form  of  e<."zema  for  which  Ryphili>  iriighi 
be  mistaken.  Papular  eczema  in  its  intense  itchiness  and  cimra<-trr  of 
lesions  may  be  taken  for  scabies,  but  the  lutuations  and  distribution  nl 
the  eruption  of  the  latter  would  help  to  clear  up  the  difficulty  logi-tlw-r 
with  its  manifestalion  in  otUvT  members  of  ihe  family.  In  infants  wlio 
arc  nursing  from  a  scabies  infccte*]  ntother,  asiile  from  lb*'  tyjiirjd  pluc*-*, 
the  face  and  scalp,  from  close  contact  witti  the  breitsls.  may  present  iIk- 
characteristic  burrows  and  scattertnl  eruption  of  scabies,  and  likewise 
the  feel  and  l>uttocks  from  the  infected  hands  of  the  modier  may  U- 
similarly  involved.  In  older  t'hildn'u  these  evideiuvs  nf  senbit-^  arc 
more  manifest  in  the  situations  txjmmonly  ji(Fc<te4l  by  the  iti-h  mite;  llif 
Hexupes  of  the  wrists,  skin  lietween  the  fingers,  folds  at  the  maipa^ 
anterior  surfatv  of  the  body,  the  inner  surface  of  the  thighs,  and  die 
sheath  of  the  penis.  In  all  these  plan-s,  if  earefiilly  ]<Mtkni  for,  tlw 
characteristic  hurniws  may  Ik*  dist-overed  frT>Tn  which  with  <*arr  an 
acanis  can  !«■  picked.  While  in  all  these  situations  papular  wrx'tnn,  l*"i, 
may  *>c<'ur,  its  lesions  are  more  often  gnju^H'd  and  patchy,  nut  so  irreg- 
ularly scattered  as  in  scabies.  Papular  ec^xenui  and  a  {wpulnr  form  of 
urticaria  may  be  mistaken  for  each  4*ther,  but  the  pM'sene*'  of  wlieabi  in 
tiie  latter  would  clear  up  the  difiitidly.  In  pnirign,  the  liLstork',  iu  morr 
general  distribution  and  ehronicity,  tugether  with  the  rharaetrrirtie 
inguinal  a<lenopathy.  would  <litTereutiate  it  fn>m  papular  craeiiu. 
Pustular  eczema  of  the  sealp  closely  resembles  impetigo  of  this  rr^on. 
but  the  latter,  when  set  up  by  pediculosis  capitis,  it»  most  (vnirnon  rwue, 


ECZEMA  975 

is  almost  exclusively  confined  to  the  occipital  region  and  nape  of  the  neck; 
eczema  of  the  scalp  is  not  so  limited;  besides,  nits  would  be  discovered 
if  not  the  pediculi  themselves,  and,  furthermore,  treatment  would  be 
quickly  decisive.  The  characteristic  isolated  lesions  of  contagious 
impetigo,  looking  as  if  stuck  on  the  sound  skin,  some  of  which  always  occur 
outside  of  a  larger  main  patch,  would  determine  the  diagnosis  between 
this  disease  when  on  the  face  and  pustular  eczema.  The  microscope 
would  clear  up  any  particular  difficulty  should  it  occur  between  the 
diagnosis  of  ringworm  of  the  scalp  or  body  and  eczema. 

Prognosis. — Eczema  if  left  to  itself  untreated  runs  on,  as  a  rule, 
indefinitely,  showing  but  little  tendency  to  spontaneous  recovery, 
especially  during  the  early  years  of  life,  when  at  times,  even  under  the 
most  painstaking  care,  it  persists  in  a  disheartening  way  to  those  con- 
cerned. Ultimate  cure,  though,  can  be  brought  about  by  judicious  local 
treatment  combined  with  attention  to  the  diet  and  correction  of  chronic 
indigestion  and  constipation  when  these  exist.  Every  effort  should  be 
made  to  seek  out  and  eliminate  any  and  all  underlying  causes.  Other- 
wise any  more  than  temporary  relief  can  hardly  be  ho[)ed  for  by  local 
measures  and  the  constant  recurrence  and  lighting  up  through  weeks 
and  months  of  what  seemed  at  times  almost  a  conquered  disease  will 
tax  the  skill  of  the  physician  and  patience  of  the  mother  to  the  utmost, 
to  say  nothing  of  the  torment  by  itching  to  the  bearer  of  the  disease. 
Oddly  enough  the  general  condition  and  spirits  of  many  infants  with  a 
persistent  eczema  of  the  face  seems  but  little  affected;  they  go  on  gaining 
weight  and  appear  in  nowise  the  worse  for  the  violent  paroxysms  of 
itching  during  restless  nights,  while  the  mother  or  nurse  is  worn  out  by 
the  watchful  attention  the  little  sufferer  requires. 

Treatment. — That  an  eczema  should  be  treated  there  ought  to  be  no 
question  and,  indeed,  the  old  idea  of  its  Ijeing  a  vent  for  poisonous 
material  in  the  blood  and  its  suppression  causing  other  worse  (but 
unknown)  diseases  to  spring  into  existence  is  entertained  but  little 
to-<lay  and  only  by  those  of  but  the  most  meagre  intelligence  upon  the 
subject.  Always  terminate  an  eczema  as  speedily  as  possible,  especially 
when  on  the  facre,  if  only  from  a  cosmetic  point  of  view;  doing  so  will 
never  prove  dangerous  and  the  other  organs  of  the  body  will  go  un- 
harmed. If  it  "strikes  in"  and  will  only  staif  in,  so  much  the  better  for 
all  concerned.  In  approaching  an  eczema,  whether  in  children  or  adults, 
with  any  hope  of  successfully  treating  it,  the  aim  should  be  to  determine 
the  exciting  causeand  removeit;  then  furtherseek  to  put  the  body  in  such 
condition  that  the  underlying  tendency  may  be  less  responsive  to  the 
exciting  stimuli,  external  or  internal,  wliich  produce  the  eczema.  Until 
this  be  fairly  accomplished  hopes  of  a  permanent  cure  are  futile,  for 
local  treatment  alone  will  afford  but  temporary  benefit  at  best  on  all 
but  a  very  small  majority  of  cases.  There  can  be  but  little  difficulty 
in  ascertaining  what  may  be  the  external  causes,  for  by  observation  and 
by  question  of  those  in  charge  these  may  be  readily  discovered,  and 
while  the  internal  causes  are  generally  due  to  some  disturbance  of  the 
digestive  tract,  or  related  to  a  functional  disturbance  of  the  liver  or  kidney, 
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it  iii  not  always  at  first  that  one  oan  put  hift  fin^r  on  just  thr  rxwi 
(^>n[litiun  ^eapon3ib](^♦  Investigation  of  the  frnxl  in  «^ve^V'  particular 
rehitinff  to  it  is  of  the  first  itiiportanwp  fur  it  is  in  the  crrtirs  oMJiet  that 
the  most  fruitful  sources  of  prztnna  in  children  will  Iw  fount!.  Kxami- 
natiuii  of  thu  mother's  milk  at  the  luiLset,  if  tlif  cliild  Ik*  nuRiinj;,  will 
save  time  and  obviate  a  Hpetnilative  gropiujii  in  the  dark  i\A  to  wln'thi-r 
excess  of  the  protcid  or  the  fats  k>e  causing  the  trouble.  Uej;ridation  of 
this  should  be  brought  about  by  attention  to  thi-  rnothiTs  liiK,  sMic»>nrl 
by  having  her  take  systematic  ant-ii(Kjr  exercise*  which  alone  at  tiiu 
will  sfj  alter  for  the  l>ctter  tlit*  quality  of  the  niilk  that  a  rimrki'cl  itnjjrrA'c- 
mcnt  will  often  Ite  noted  in  an  hitherto  ob.stinntc  (TKcnia  t*f  (he  farr 
of  a  nursing  infant.  In  older  ohlldren,  up  to  three  years  of  a^,  eH|«»- 
cially  those  allcjwed  to  come  to  the  table,  ttvcrfmiitirf  is  tlie  common 
error  together  with  injudicious  ftwd.  In  clinical  practitc,  u|Kin  r|ue.Htioii' 
ing  mothers  ns  to  what  the  child  eats,  a  common  answer  is:  "Any  and 
everything,  just  what  there  is/'  and,  one  might  ad<i.  and  at  all  timcn. 
IF  such  cliihlrcn  l>e  limited  to  milk  alone  for  a  week  or  more  h  markixl 
change  for  the  better  will  often  l>e  noted  iti  un  ecKcma  that  fc*rmcrlv, 
im<ler  the  same  treatment  hK-ally,  had  provctl  most  resislurit.  All 
childri'U  with  an  ecKeina  should  Ik'  given  plrufifully  of  water  Ix'twn-i* 
meals,  it  facilitates  assiniilation  ami  is  U-tter  ihnn  drugs  for  c(insti|«tioh. 
It  is  useless  to  lay  down  precise  rules  for  feeding,  what  may  ngtrt*  with 
one  will  not  agree  with  another,  anil  the  diet  that  suits  lx*st  can  only  l« 
found  out  by  experimenting  in  each  irnlividual  cjisc.  In  geneml  Mitrrhv 
foo*!,  especially  cereals  and  jxjtatix's.  shouhl  be  eliminated  and  some- 
times even  meats  during  tlie  acrtive  stage  of  an  rcwma.  The  rt*guUlion 
of  the  bowels  is  of  the  greatest  importance  when  eonstipatiuii  exists, 
getting  rid  of  this  stundjliiig  block  h  more  than  half  the  battle  in  many 
cases.  Calomel  in  closes  of  0,(X)t>5  gm.  (-^j^  J^r,)*  three  limes  daily  for 
fat  babies,  isof  the  greatest  service,  ami  in  older  ehildn-n,  iLsed  in  pur;.'- 
ative  doses,  two  or  three  limes  in  ten  days,  ^vill  go  far  toward  r^-ltrving 
the  congestion  of  the  face.  The  lioweU  should  not  only  be  opened  btit 
kept  open  daily,  and  if  necessary  by  drugs,  the  milder  laxatives,  su<-h  a* 
the  mixture  of  rhubarb  and  soda  (U.S.  P.I  alone  or  in  combinntion,  nnil 
cascara  may  Ije  used,  always  giving  plentifully  of  water  throughout  iltr 
ilay  Ix-tween  meals.  Other  drugs,  such  as  arsenic  and  antimony,  \\M\t 
but  a  traditional  value  as  s]:>ecific3.  Whatever  may  be  thr  temptation  In 
use  arsenic,  at  least  let  it  not  bo  yielded  to  during  the  acute  sta|^  of 
an  ecKcma.  Cod-liver  oil  in  ptHjrIy  nourished  children  is  often  of  use 
and  the  syrup  uf  the  iodide  of  iron,  wine  of  iron^  atid  bitter  tonics  mn  i 
value  in  anemia. 

In  general  management  the  first  imp*>rtanee  is  the  constant  perfection 
of  the  skin  fn»Hi  contact  with  the  air;  a  dressing  left  off  and  th»'  .tkiii 
exposed  for  several  hours  will  often  unilo  duys  of  treatment.  A  child 
with  eczema  of  the  face  properly  pri»teeted  may  l>e  taken  out  in  any 
sort  of  weather  to  which  it  ordinarily  is  exposed  and  l*e  the  iM-ller  for 
it.  In  removing  crusts,  poultices  of  starch  jelly  apphed  when  cold  and 
renewed  every  few  hours  will  l)e  found  very  efficacious  and  soothing 
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or  strips  of  flannel  soaked  in  sweet  oil  left  on  overnight,  covered  with 
rubber  tissue,  will  loosen  up  the  crusts  so  that  they  may  be  readily 
removed  the  next  morning,  not  by  washing  with  soap  and  water,  however, 
but  gently  cleared  away  with  a  soft  cloth  dipped  in  oil.  Water,  much 
less  soap,  should  never  be  allowed  to  touch  an  acute  exuding  eczema. 
In  removing  particles  of  former  applications  which  adhere  to  the  surface, 
as  when  stiff  pastes  are  used,  oil  answers  every  purpose,  and  with  care 
every  trace  can  be  removed  without  undue  injury.  That  an  absolute 
exclusion  of  water  from  all  eczematous  surfaces  is  essential  is  a  mistaken 
idea;  in  erythematous  patches  where  the  surface  is  dry  and  in  papular 
eczema  there  is  no  reason  for  doing  away  with  the  benefits  of  the  daily 
bath.  Soap  and  water  energetically  applied  with  hard  scrubbing  even 
enters  into  the  treatment  of  some  forms  of  eczema,  and  in  cases  where 
extensive  surfaces  of  the  body  and  limbs  are  involved,  a  rather  prolonged 
immersion  in  water  kept  at  a  comfortable  temperature  and  softened 
with  bran  or  starch  will  be  found  extremely  soothing  and  grateful  to  the 
irritated  skin,  often  securing  immunity  from  scratching  for  hours  at  a 
time  and  if  used  at  bedtime  affording  a  quiet  night.  Where  proper 
attention  can  be  had  there  should  be  no  necessity  for  tying  children's 
hands  to  prevent  scratching;  doing  this  only  irritates  them  the  more  in 
their  attempts  to  get  their  hands  free  and  makes  them  more  restless. 
The  physician  should  be  able  to  cope  with  this  and  it  is  his  duty  to 
supply  means  of  relief  and  the  attendants  to  employ  them  at  any  and 
all  times  required,  for  scratching  and  tearing  the  skin  must  be  obviated 
at  any  cost.  Where  constant  attention  is  not  feasible  the  most  humane 
method  is  to  use  cardboard  splints  at  the  elbows  so  that  the  hands, 
though  free,  cannot  reach  the  face.  Anodynes  for  the  relief  of  itching 
should  not  be  even  thought  of. 

Strict  attention  to  cleanliness  should  be  enforced,  the  diaper  should 
be  removed  as  soon  as  soiled  and  replaced  by  a  clean  one.  Stearate 
of  zinc  powder,  medicated  or  not,  should  be  dusted  on;  it  affords  the 
best  protection  to  the  skin,  it  is  more  adherent  than  most  powders, 
and,  being  non-absorbent,  the  urine  is  prevented  from  coming  in  con- 
tact with  the  parts  to  any  great  extent. 

Notwithstanding  the  importance  of  internal  treatment,  some  form  of 
local  treatment,  if  only  as  an  adjunct  to  the  former,  is  nearly  always 
necessary,  and  some  forms  of  eczema  indeed  are  cured  by  local  measures 
alone.  At  the  outset  it  will  be  well  to  bear  in  mind  two  general  principles 
as  set  forth  by  Van  Harlingen  with  regard  to  the  local  treatment  of 
eczema.  These  are,  first,  that  in  the  acute  form  the  treatment  can 
hardly  be  too  soothing;  secondly,  that  in  the  chronic  form  the  treatment 
(within  limits,  of  course)  can  hardly  be  too  stimulating.  To  avoid  to 
some  extent  the  confused  notions  as  to  local  applications  that  result 
more  often  than  not  from  just  giving  a  list  of  prescriptions  with  general 
suggestions  as  to  their  use,  I  think  it  simpler  to  consider  the  various 
forms  of  eczema,  together  with  location,  and  taking  up  a  type,  as  far  as 
possible,  give  directions  that  suit  it  which  may  be  followed  out  more 
or  less  in  similar  cases, 
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In  the  presence  of  tlic  familiar  pi*TtMrt^  t>f  an  juMilr  vcsK"ijl«.r  r^*wma 

on  the  hwe  of  ui)  infunt  with  thf  iiiflamerl  skin  ooKin|^  am]  cnuttctl,  t\w 

first  thing  to  Ix'  done  is  to  remove  the  adherent  eni^L*  wo  thai  wharrwr 

is  to  l>e  itscd  later  inaj  come  in  contaet  with  the  tJiiW.NiM*fl  surfntT.    'Ilus 

is  best  ilunc  by  appl^'ing  a  eoH  stareh-jelly  poultice  a.H  before  staled, 

and    then    by  apphing  pledj^ts  of  h'nt  soaked  in   .swiN-t  oil.     i\iiothcr 

method  is  to  lay  on  the  cmated  surface  strips  of  Hannel  .soaked  in  sweet 

oil,  ctfvcritig  these  \vith  nihljer  ti^isue,  bttiding  them  we||  on  and  ttllowini;^ 

llicrn  to  remain  in  place  overnight ;  the  following  morning  the  iiurfaix*  earn 

I       l>o  readily  freed  from  the  crusts  with  sweet  oil  and  raa<Ie  n:iu\y  ftjr  the  iicsl 

I       step.    Sfjap  and  water  sfmuff}  nathe  used  to  remove  the  cnwts.    So  thaJ 

JH       the  inflamed  skin  Ix*  exposed  to  the  air  for  !is  short  a  time  an  \nyjin\hU-  nfter 

jH       clenn.siiigf  a  n»ask  made  of  aKsorbent  pin-fic  .vhonld  have  l)et'n  proioualy 

^^     prepm-ed  spread  and  ready  for  immcfliatc  uac  with  tlie  following  paste: 


i 


9— Add.  uUcfUd.    .........      O^lQfm.        (|f.  »>. 

Utig.  pBtfoI. ,    q.  i.  tol     «J «  pjm.        (Iji,- 


Thls  protective  mask  i.s  to  be  well  lwnndon,ofK'nin|tfs  having  iycen  made 
for  the  nose,  eyes,  and  mouth.  Several  layers  of  absorJ>ent  |i^u»e  must  be 
used  in  making  the  mask  and  the  paste  sprejul  on  evenly  to  the  thicknen 
of  '4.2  mm.  (fully  |  inch)  thick.  This  dressing  should  be  kept  on  d«r 
and  ni^ht  ami  renewed  twice  in  the  twenty-four  hours.  After  eaet 
removal  of  the  mask  and  before  making  a  fresh  dressing  the  fjire  ia  to 
be  freed  of  a<lherent  particles  of  the  former  drcsisiag  by  the  use  of 
sweet  oil,  In  tliis  paste  the  amount  of  salicylic  acid  may  \k  dinitnishfil 
or  omitted  entirely  according  to  the  irritability  of  the  skin;  in  most  cases 
it  can  be  used  freely  as  above.  The  practical  use  of  this  paste  is  as 
follows:  The  vaselin  is  largely  taken  up  by  the  absorbent  gauze, 
leaving  a  more  or  less  porous  mass  which  absorbs  the  exudation  as  it 
comes  from  the  weeping  surface;  hence  simply  smearing  the  paste  thinly 
on  or  using  it  without  a  covering  of  gauze  defeats  the  purpose  for  which 
Lassar  devised  it. 

The  dressings  with  this  paste  may  be  found  all  that  is  necessary  to 
a  cure;  if  not,  and  to  complete  it  more  stimulating  treatment  be  required, 
one  proceeds  to  the  use  of  tar.  It  is  always  a  delicate  question  to  decide 
just  when  tar  is  to  be  used,  but,  as  a  rule,  it  should  only  be  employed 
after  exudation  has  entirely  ceased  and  sound  skin  has  formed.  To 
get  the  proper  benefit  from  tar  compounds  they  must  be  rubbed  in, 
not  merely  layed  on.  The  following  is  a  good  compound  in  which  the 
amount  of  tar  may  be  varied  to  suit  the  case,  trying  smaller  amouots 
at  first  and  on  limited  areas  to  get  the  effect  desired: 

9— Oleo  cmdlnl 4.0  gm.       (SJ). 

Vag.  zinc,  oxld q.  ■.  ad    80.0  gm.       (IJ>. 

This  is  to  be  gently  worked  in  and  appropriate  dressings  made. 
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Acute  eczema  of  the  above  type  occurring  on  any  part  of  the  body 
may  be  treated  on  the  same  lines. 

In  cases  where  there  is  no  weeping  or  but  very  slight  oozing  the 
following  lotion  may  be  used  at  the  start: 


\  zinc,  ozid 40  parts. 

creUe 20     " 


"tpalv. 


.  ( Lot.  plumbi, 
tOLUni. dd    ZOputB. 

The  ingredients  of  a  and  h  arc  to  l>e  mixed  separately  and  then  the 
two  together. 

This  lotion  will  be  found  most  efficacious  and  as  it  <lries  quickly  and 
is  very  adherent  it  is  not  readily  rubl:)ed  off  and  no  outside  covering  is 
necessary — a  great  advantage.    It  is  to  be  removed  with  oil. 

In  pustular  eczema  of  the  scalp  the  head  is  to  be  freely  anointed  with 

9 — Acid.  sallcyUc 1.65  gm.        (gr.  XXT). 

Ol.  amygdaL  dulclfl S0.00gm.        (SJ). 

and  bound  up  in  flannel  cloths  covered  with  gutta-percha  tissue  or  a 
rubber  cap  until  all  crusts  and  scabs  can  be  removed,  continuing  the 
salicylated  oil  for  a  few  days  until  the  hyperemia  and  pustulation  are 
abated;  then  the  oil  of  cade  up  to  4  c.c.  (1  dr.)  to  30  c.c.  (1  oz.)  of  sweet 
oil  or  vaselin  can  be  applied. 

White  precipitate  ointment  from  1.3  gm.  (20  gr.)  up  to  4  c.c. 
(1  dr.)  to  30  gm.  (1  ounce)  of  vaselin  will  be  found  useful,  but  this 
ointment  must  be  carefully  made  to  get  full  benefit.  Pastes  and  stifT 
ointments  are  to  be  avoided  on  the  scalp  unless  the  hair  be  closely 
clippe<l. 

In  papular  eczema  ointments  are  generally  to  be  avoided  and  lotions 
used.    One  that  has  proven  the  most  generally  useful  is  the  following: 

9 — Acid,  carbolic 2.92  gm.  {gr.  xIt). 

ZIdc.  oxld ,        .  d.85gm.  (5lsR). 

Glycerin 9  2Sc.c.  {f511»). 

Aquae  ross  .        . q.  h.  ad  120.00  c.c  (fSlv). 

The  amount  of  carbolic  aci<l  in  this  may  be  diminished  or  increased. 
Lime-water  may  be  used  in  placeof  rose-water.  This  lotion  will  be  foimd 
most  efficacious  in  allaying  itching  in  general;  where  burning  is  the 
more  pronounced  element  the  following  will  be  found  better: 

3— Calamin.  prep., 

Zinc,  ozid ua  4.0  gra.  (3J}. 

Glycerin '.        .        .  M  c.c.  (ftlj)- 

Aqiueroftx q.  s,  »d  l'20,0c.c.  ifSiv). 

This  will  \iQ  u.scful  also  for  the  burning  and  smarting  of  beginning 
erythematous  eczema  and  wherever  a  soothing  application  may  be 
needed. 

For  patches  of  chronic  eczema  where  there  is  thickening  and  indura- 
tion of  the  skin  the  ust*  of  tar  can  be  instituted  at  once,  beginning  with 
varying  strengths  of  tar  ointments  up  to  the  pure  oil  of  cade.     More 
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satisfactory  results  run  be  obtained  by  the  followirijp  prtwi-ss:  Urnio^T 
all  accniniulation  nf  scales  from  the  pateh,  thi*n  friction  in  »itK  a  stiff 
brush  for  ten  or  twenty  minutes  the  following  ointment: 

p—Oleo  oullnl.        . i  cc      OJi 

Uug.  petTol q.«  kS    nice.       I>J>'— H. 

Witli  a  soft  cloth  the  excess  of  ointment  is  to  !*e  removecl  and  the 
now  somewhat  iriitatctl  patch  pain*«l  with  this  solution: 

Iclilbyol ItnapLfU. 

W*tar a  *'  i      ■• 

This  mixture  dries  in  a  few  minutes  ami  fomi.s  a  thoronf;hly  protwiiw 
vanilfih*  oljviatiii^  tlie  necessity  for  furtlier  dressings.  If  conipU-tf 
dryin;^  of  the  varnish  is  slow,  dust  over  Viith  lye^iiwxiiErm  or  xlapt-h 
powder.  The  ielithyol  varni.sh  i.s  to  Ije  removed  liefdre  the  next  nihbing 
with  the  tar  ointment;  lliis  can  be  readily  done  %Hth  a  dump  einth. 
Repeat  the  above  procedure  twice  daily,  morning  and  night.  Itntnediatr 
re.sults  further  than  allaying  the  itching  can  har<ily  N*  cxpcx-tetl  in 
treating  rfinmic  ecKemas,  but  pcriw^-erancc  with  the  alM>ve  nietluNl, 
incretLsing  the  amount  of  tar  as  may  be  neces.sary,  will  Rnally  bring 
succc:is- 

EGTHYHJl. 


Ecthyma  h  a  definite  inflammatory  tliseasc  of  die  skin,  the  cs^sential 
and  constant  lesion  of  which  is  a  pustule  situated  on  an  iridttrati^l  !)&.«.% 
tending  to  enlarge  peripherally  by  subepideruiic  inv*tsion  of  the  imme- 
diate tissue,  surrounded  by  an  exiensive  bright-n'd  ai-piila.  and  henliuK 
under  a  black  or  yellow  crust,  with  the  prothiction  nf  mon-  (*r  Icsn  jtig- 
menlation  anii  scarring.  The  afTcction  is  <-4>ntiigi(iiw,  th<*ng]i  not  sn 
greatly  as  impetigo,  is  iiioculable  and  autoinociilable,  and  is  due  lo  the 
invasion  of  the  epidermis,  more  or  less  deeply,  by  a  pyogenic  orgaiibtiti, 
the  exact  nature  of  which  has  not  as  yet  Ix-cu  <lcmiitely  (letermiwd. 
The  implaiUation  of  the  infective  agent  is  favored  by  c<mditioo.s  wliicb 
tend  to  lower  the  general  vitality — poor  surnjundings,  ill  nourishment, 
gastrointestinal  Inniblc's,  etc.,  and  is  more  often  .seen  in  children  wlw 
have  the  so-called  strumous  <Hathesis.  Botiy  fmrasiteM  nmstiltite  a 
frcfjucnf  dctcniiining  cause  for  the  apfx^arance  of  et.'thytna  IcMunx 

Symptomatology. — \Vhilc  nceurring,  as  a  rule,  in  the  jxioper,  iU>kept 
classes,  and  in  r-hildn^ii  of  the  l>etter  class  after  depressing  genera] 
diseases^  an  aecirlental  lesion  may  make  it.s  appearance  on  any  one. 
Constitntional  symptoms  directly  due  to  the  eruption  itself  atr  rair. 
The  subj<-c{ive  symptoms  are  at  first  itehing  and  burning,  thotigh  iii>i 
very  pptmounced;  later,  in  the  fully  develo|>'d  lesion  a  ftH'lingtif  ten>i-»ii 
and  pain  will  be  felt.  Lymphangitis  ami  adenitis  are  .sonielitiir.-s  compli* 
cations.  The  lesions  vary  in  size  frtmi  a  pea  to  a  dime,  sometimra 
larger,  before  crusting  begins;  are  generally  few  in  nutnlM-r.  often  liiit 
one  or  two,  seldom  more  than  a  dozen;  always  occur  discretely,  Moi 
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are  confined  chiefly  to  the  extremities,  particularly  the  lower.  The 
face  and  scalp  are  seldom  attacked  and  the  mucous  membranes  never. 
The  course  of  the  disease  is  acute,  running  from  ten  days  to  two  weeks 
up  to  the  formation  of  the  crusts,  after  this  the  length  of  the  process 
of  repair  depends  upon  the  extent  of  the  ulceration  that  has  taken  place 
beneath  the  cnists.  By  autoinoculation  and  the  continuance  of  the 
cause  the  appearance  of  new  lesions  may  persist  almost  indefinitely. 
Inoculation  with  the  pus  from  an  ecthymatifomi  pustule  always  produces 
a  similar  pustule,  and  I  have  produced,  experimentally  on  myself,  pus- 
tules through  the  fifth  generation,  the  original  pus  having  been  taken 
from  a  fresh  lesion  on  a  child.  Each  succeeding  pustule  was  smaller 
than  its  predecessor,  and  beyond  the  fifth  one  reinoculation  proved 
abortive,  the  power  to  reproduce  seeming  to  have  died  out,  or  possibly 
the  soil  became  unsuitable  to  the  growth  of  the  specific  germ.  Cultures 
resulted  in  the  demonstration  of  but  the  ordinary  staphylococci  and 
streptococci,  which,  however,  when  inoculated  give  various  results. 

The  lesion  of  ecthyma  has  a  very  regular  and  definite  evolution.  In 
a  few  hours  after  inoculation  a  small,  red,  itchy  point  appears,  which 
increases  in  size  up  to  three-eighths  of  an  inch  in  diameter  by  the  second 
day,  when  a  minute  pustule  appears  in  its  centre;  by  the  fourth  or  fifth 
day  the  full  development  of  the  ecthymatiform  lesion  is  established  in 
the  form  of  a  yellow  pustule  the  size  of  a  small  split  pea,  seated  on  an 
indurated  base  circled  by  a  whitish  ring  of  loosened  epidermis  a  sixteenth 
of  an  inch  in  width,  marking  the  advancing  area  of  pustulation,  outside 
of  which  again  is  a  bright-red  areola  a  quarter  of  an  inch  or  more  in 
width.  Throughout  the  succeeding  days  all  these  elements  of  the 
lesion  advance — the  two  encircling  bands  keeping  alwut  the  same 
width,  the  pustule  increasing  in  area  up  to  the  ninth  or  eleventh  day. 
Drying  then  begins  at  the  centre  of  the  pustule,  wliich  flattens  down 
into  a  black  or  brownish  crust,  still  surrounded  by  the  whitish  ring  of 
pus-loosened  epidermis  and  the  outside  red  areola.  The  process  may 
stop  at  this  point  and  healing  take  place  in  from  fifteen  to  twenty  days, 
leaving  a  superficial  cicatrix,  with  more  or  less  brownish-red  pigmentation 
which  slowly  disappears.  Sometimes  the  process  extends,  the  advancing 
area  of  pustulation  being  marked  by  the  whitish  ring  of  loosened  epi- 
dermis, the  crust  becomes  larger,  the  ulceration  more  extensive,  and  a 
lesion  of  considerable  dimension  may  be  attained.  There  is  a  rare  and 
more  destructive  variety  of  ecthyma  entirely  peculiar  to  verj-  young 
children  and  infants — the  ecthyma  tioSbrani,  ecthyma  nlc^reux  of  French 
authors,  and  allied  to,  if  not  identical  with,  the  gangrenous  lesions 
described  as  following  varicella,  measles,  etc.  (Duhring),  under  various 
titles,  viz.,  infantile  gangrenous  dermatitis,  ecthyma  gangreno.sa,  vari- 
cella gangrenosa,  etc.  It  is  characterized  by  the  formation  of  papulo- 
pustules or  quite  large  pemphigoid  bullae  of  brief  duration,  under  which 
develop  circular  or  oval,  sharply  defined,  punched-out  ulcers,  surrounded 
by  a  slight  erythematous  areola;  the  ulceration  spreads  rapidly,  super- 
ficially, and  in  depth,  penetrating  at  times  through  the  derma  to  the 
subcutaneous  fat;  the  edges  of  the  ulcer  are  indurated  and  considerably 
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TRlJicd,  giving  B  rrater-like  forni  to  tlie  uU-er  and  a  rlrpth  to  it  mon^ 

>arent  tUah  tn-al.    'llus  is  w«'ll  ixfrtrwyctj  in  Plnlr  XXIX.  Thf  infwiiou 

tad  by  luUoinwuhitiun,  iiui)'  give  rise  to  tiutnt'njus  clixsvlj'  sg^-p*lnJ 

^  njoiniLS,  which,  roulfscinj^,  ionn  Irtrge,  [xjlycvt^lu"  pjitclies.     I'hc  ]t"sit>n**«f 

I      'his  sevenT  form  of  ccthyirjii,  t}innji;h  foini*!  on  thi'  l>iHt(K-k.\,  thi^k-c. 

i\&\  n'gion,  l>iw*k,  ami  jiWonu-n,  urt*  clueJlv  sitii»tt'fl  on  tlw  iipp'r 

^i?tli'riiir  |]]irtx  tif  Oit-  tlii^hn  tiiui  hiitNirks  wht-R'  ihc  (ha|it*r  ctjiiicm 

opt"  intirniilc  c-ontat't  with  tho  skin*  for  it  Is  rhicKy  thnjii^i  rtiuir^- 

■        ,.A[re  of  fihii  in  rhi.^  cotnH'ctitn)  that  tliCHc  parbi  an*  ttti  ahuiiihintly 

I        a(](*d.    Aotidctital  Ifsioii.s  through  sttiindftry  inft'ctiini  nmy  iw  hmtu\ 

^W  ,,ji  anj  part  of  iUv  Imdy.  L'vrn  the  walp,  aiwi  not  iiifp('t|iH'ntly  thr  mucYuu 

■   meinbranr  of    the  mouth  li«s  hv^n  invulvt'tl.     This  form  uf  (Hihyiim, 

B   whilt'  grave,   is   not  necessarily   fatal,  and   tht-   Ir.sions,  thougb  t»firn 

S  remaining  fitationary  for  Imij^iM'riods^  h*'fil  slowly,  kavinjj  indelible  sea^ 

H       DiagBOfils.— Ktihyinu   may   ehiefly   Ik.'   distinpiisbttl    fmni   iiupeti^j, 

H   with  wliicJi  it  is  ino,st  often  e(fnf4Minik'i],  by  \ts  nmrr  ilistinetly  puslolar 

i^H   nature — ei'thynia  \s  always  pu.siiihir.     It  further  (liffets  by  the  grcaUT 

^.  death  of  iU  leMions,  the  inflummaton'  areola,  and  whitish  line  of  unikT- 

^]  epiijerniis  .surroimdin^  the  pustule  ^>r  ernsl.      Ini^H'ti^)  m^iirly 

^-aydoeeurs  on  the  fajee.  with  ehHmet<'ristie  Htuek-«.iii,  yeUow,  lH>riey4ike 

ists,   eethynni   on    tlie  i'Xtr*'mines   with    Hal*   bliu-kifih-liR^wn  emst* 

^>imi.ied  by  an  extensive  inflammatory  areola. 

_Airunele  differs  fn>m  ecthyma  in  its  mem'  cxtendetl  and  vivid  rt^lne_«w, 

Bter  tumefaetion  of  the  tissues,  its  eenlral  t!ore»  and  |jrea1er  pain. 

^^L    ?roni  pustidar  eez*nna  eethyma  may  U'  distingnisliCfl  by  the  seapeity 

^^of  lis  lesions;  theiroc^-umnj^,  a.s  a  rnlr,  4liscTi'ti'ly ;  Ihr  si^seof  Its  piistiiU-i^; 

their  inflammatory^  firm  base  and  external  areola. 

Tteatment. — Ecthyma,  as  a  rule,  is  easily  controlled  by  proper  treat- 
ment. The  first  efforts  should  be  directed  toward  putting  tbe  patient 
in  as  hygienic  surroundings  as  possible,  with  daily  attention  todeanliness, 
bathing,  and  fresh  air;  the  diet  should  be  looked  into  and  made  as  fully 
nutritious  as  possible.  Tonics,  as  in  combinations  of  iron,  arsenic, 
quinine,  and  strychnine;  the  syrup  of  the  iodide  of  iron  and  cod-liver  oil 
may  often  be  used  with  benefit,  and  in  some  cases  are  indispensable. 
Local  treatment  is  of  great  importance.  If  parasites  be  acting  as 
exciting  causes,  these  should  first  be  done  away  with.  After  having 
removed  the  crusts  from  the  lesions  by  antiseptic  poultices,  soaking  in 
sweet  oil,  or  by  prolonged  alkaline  baths  or  water  dressings  of  carbolic 
or  bichloride  of  mercury,  all  source  of  reinoculation  may  be  removed 
by  thoroughly  bathing  the  excoriated  or  ulcerated  surfaces  with  1:60 
carbolic  acid  solution  or  1:1000  bichloride  of  mercury  solution  or 
stronger,  followed  by  some  constant  occlusive  dressing,  the  object  of 
this  l>eing  as  much  a  cure  as  a  preventive  against  possible  reinfection 
by  scratching.  For  this  purpose  a  white  precipitate  ointment  spread 
on  cheese-cloth,  and  exactly  fitting  the  lesion  and  bound  on,  may  best  be 
used;  4  gm.  (1  dr.)  to  30  gm.  (1  oz.)  of  the  ammoniated  mercuiy  in 
vaselin  is  none  too  strong,  or  the  ordinary  mercury  plaster  may  be 
bound  on.    Pustules  should  be  opened  and  treated  in  the  same  way; 
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dressings  should  be  made  twice  daily — the  parts  being  thoroughly 
cleansed  before  reapplying  the  ointment.  Various  other  drugs,  such  as 
calomel,  aristol,  iodoform,  naphthol,  etc.,  may  be  used  in  ointment  or 
powder  form,  but  the  white  precipitate  will  be  generally  found  all 
sufficient.  If  healing  be  slow  and  the  sores  sluggish  they  may  be  touched 
with  pure  carbolic  acid,  solutions  of  silver  nitrate,  or  the  stronger  silver 
point  itself.  In  the  deeper  ulcerative  forms  of  ecthyma,  where  there  is 
a  gangrenous  tendency,  astringent  lotions  should  be  used,  later  coming 
to  the  mercurial  ointment.  One  of  the  best  lotions  for  this  purpose  is 
the  following: 

3  —Alum h  parts. 

Plumbi  acetat. 25      " 

Aqtue 500      " 

Ecthyma,  as  a  rule,  terminates  most  favorably,  except  for  the  scarring, 
and  it  is  only  in  the  most  neglected  cases,  following  depressing  general 
conditions,  where  deep  and  extensive  ulceration  has  taken  place,  that 
the  disease  is  at  all  grave,  and  even  here  not  necessarily  fatal  if  proper 
change  of  conditions  be  provided  and  treatment  instituted  and  carried 
out. 

UBTIOABIA. 

Urticaria  is  an  angioneurotic  disturbance,  manifesting  itself  ordinarily 
by  the  rapid  production  in  the  skin  of  swellings  or  "wheals,"  accom- 
panied by  itching,  burning,  and  tingling. 

The  affection  announces  itself  by  an  intense  itching  and  the  appear- 
ance of  the  characteristic  wheals,  constituting  the  familiar  "Hives"  or 
"Nettle  Rash."  Thefeverand  other  disturbances  which  may  accompany 
an  acute  onset  of  urticaria  have  more  to  do  with  the  underlying  cause 
of  the  attack  than  with  the  eruption  itself,  orthnarily  only  the  distressing 
itching  and  l)uming  mark  the  variation  from  the  normal  condition. 

The  wheals  appearing  in  successive  crops  may  be  very  generally 
distributed  over  the  body  or  be  confined  to  certain  portions — the  face, 
shoulders,  neck,  arms,  thighs,  or  abdomen — these  being  the  more  usual 
seats  for  the  development  of  the  lesions.  They  appear,  in  the  common 
type  of  urticaria,  as  fairly  prominent  elevations  of  the  skin,  with  sloping, 
irregular  borders,  velvety  to  the  touch,  varying  in  size  from  19.05  mm. 
(J  inch)  or  less  to  3.175  cm.  (If  inches).  The  color  of  the  wheal  is 
at  first  pink  or  red,  may  remain  so,  or,  later,  change  to  white,  depending 
upon  the  intensity  of  the  serous  infiltration  in  the  derma.  Generally 
discrete,  the  wheals  may  become  confluent  and  form  extensive  patches. 
The  transitory  nature  of  the  urticarial  lesions  is  their  essential  char- 
acteristic; they  appear  and  disappear  with  almost  equal  rapidity, 
leaving  one  place  to  suddenly  spring  up  in  another,  effacing  themselves 
without  the  least  trace  of  their  existence,  except  at  times  a  slight  pigmen- 
tation. The  duration  of  an  individual  lesion  varies  from  a  minute  or 
two  to  several  hours.  The  intense  itching,  which  is  a  pretty  constant 
accompaniment  of  an  urticarial  outbreak,  is  increased  on  exposure  of 
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the  surface  to  the  air,  and  is  genernlly  most  marked  at  bedtime,  thiu 
causing  in  some  cases  distressing  nighLs  of  rt'stleasncss.  Beyond  the 
loss  of  sleep,  wluch  tiiay  becotiie  serious  in  prolun^y^'d  ra.sps  aiid  affwl 
the  health  of  the  child,  the  general  condition  reniairis  iindistuHxHl. 

Papular  or  Paptdo-vfsindar  Urticaria, — This  is  a  variant  from  the 
common  type  of  the  iliseiusp  and  is  pi'ciiliar  to  young  ebildreti,  «M'<um»g 
more  frequentlv  during  the  first  few  years  of  life,  and,  a,s  a  rule,  in  thosr 
who  are  illy  eai-ed  for  and  poorly  nuiirished.     It  is  the  li<^heii  nrtiralu:*. 
strophulus,  varicella  prurigo,   and   infanlil*-  urticaria,  etc.,  of    various 
writers.     Not  infrecjuently  it  i:^  mistaken  for  the  rare  dtsease  prurigo 
of  Hebra*    It  is  an  obstinate   form  of  urticaria  and  ^'ncmlly  veonc  in 
summer.     The  lesion  is  a  papule,  induewl   hy  inflaijinw-nury   chan^ 
supervening  upon  or  coexi.sting  with  the  *ierou.s  exudate  in  the  skin; 
capped  at  times,  if  the  inflammation  be  sufficiently  intense,  hy  a  vesicle. 
The  eruption  occurs  in  successive  crops  as  millet  seetl  tit  small  jx**  site, 
rosy  red,  acuminate  papules,  which   appear,  as  a  rule,  suddeidy,  and 
instead  of  disappeaiiti^  in  a  few  hours  persist  several  davs  or  h»n^r. 
They  occur  n»ore  particularly  on  the  uppiT  part  of  the  tnink  and  tbf 
external  snrfaceof  the  arms  ami  legs;  dwrnj^h  never  wry  large  in  nunibor, 
they  may  be  generally  dispersed  over  the  bo^ly  ul  large  or  irregulariy 
grouped,  and  confined  to  a  single  loc-ality,  such  iw  the  cxlertial  surfai-e 
of  the  leg  or  anterior  surface  and   sides  of  the  thorax.     The  itehint;  i> 
intense,  and  owing  to  the  scratching  the  tops  of  the  papules  Ix-oonw 
excoriated  and  small,  blackish  Idood  crusts  are  formed  which,  falling 
after  a  few  days  or  so,  leave  pigmentetl  macules  which  slowly  di.sap[M*ar. 
Occasionally  vesiculation,  if  sufficiently  inteiLse.go<-soi»  to  the  funiijiliem 
of  bulla%  constituting  the  huHous  urticaria,,  hut  wtiich,  however,  should 
be  looked  upon  more  as  a  c*omplication,  and  a  rare  one,  tiiau  fonning 
a  distinct  Aariety  of  the   diseast^     These  bullae,  when   occurring,  air 
generally  limited  to  the  hands  and  feet  of  children,  and  tnav  become 
pustular  through  unfavorably  hygienic  ctmditions  favoring  infection. 

Etiology. — With  a  prcdis|:M)sition  as  &  grouu<lwork  for  the  pnxluetian 
of  an  urticarial  outbreak  the  secondary  causes  may  be  external  or 
internal.  Chief  among  the  former  are  insects  and  ImmIv  pantsitrs.  itnd 
they  should  always  be  sought  for  as  a  cause  in  children.  'Ilie  main 
cause,  however,  in  children  is  some  dcranp^mcnt  of  the  digestive  tratt, 
whether  temporary  and  bn>ught  alwut  hy  the  ingestion  of  sumr  impniprr 
article  of  diet,  or,  lhri:iugh  want  of  efficient  (reutment,  allowcii  t«  (lersbi! 
and  develop  into  a  chronic  intestinal  catarrh,  Inte-stinul  worms  arr 
freqtjently  a  cause  of  urticaria  in  children.  It  is  a  (question  whether 
dentition  alone  plays  any  part  as  a  cnuse. 

Diagnosis. — The  diagnosis  of  the  or4huur)'  form  nf  urticaria  is  aimpir 
when  in  the  presence  of  the  characteristic  wheals;  in  their  absenre 
the  story  of  the  sudden  appcanmcr  and  disapjjcarance  of  what  is  ^d 
to  "look  like  mosquito  bites'*  will  generally  give  a  safe  working  cirw 
to  the  trouble.  The  papular  form,  U'ing  more  persistent,  may  n-sejubJe 
the  secondar}^  Iciiions  of  scabies  very  ilosely,  but  the  finding  of  ike 
Immiws  of  scabies  ami  ita  lesions  iK-tween  the  fingers  and  in  the  ot 
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favorite  seats  where  urticaria  is  seldom  located  would  serve  as  a  guide  in 
the  riglit  direction;  except  in  infants  in  arms  scabies  does  not  occur 
on  the  face.  As  scabies  n^siy  lead  to  an  iirtlcariu  it  not  infrequently 
happens  that  the  two  are  associated,  when  the  tlitficiilty  naturally  becoines 
greater  ami  the  latter  be  overlooke<|  unless  by  tu<:|uiry  the  history  of 
wheal.s  is  elicited.  When  ^■c.siculatiou  takes  place  in  the  papule,  varicella 
may  be  resembled,  but  the  spindle-shaped  ]e.sioiis  upon  which  the  easily 
ruptured  vesicle  of  varicella  is  seated  ami  other  marked  features  would 
determine  the  difference.  In  case  of  a  severe  papular  urticaria  in  verj" 
early  infancy  it  might  be  a  question  of  the  rare  disease  prurigOjanfj  this 
perhaps  could  only  be  tletenntned  as  time  went  on  or  suggested  by  the 
severity  and  persistenct:  of  the  eruption,  I'rticaria  does  not  run  into 
and  become  prurigo,  but  it  is  often  a  forerunner  of  the  latter  disease. 

Treatment. — In  the  instance  of  an  acute  attack  of  urticaria,  de|3*'nding 
upon  the  ingestion  of  some  irritating  article  of  food,  an  emetic  may  l^e 
given  if  the  ca.se  be  seen  early  enough;  this  often  will  cut  short  an  attack, 
and  nothing  further  is  necessan^  beyond  careful  attention  to  diet.  If 
Dot  seen  in  time  it  is  l}est  to  administer  a  good  dose  of  castor  oil  atid 
sweep  free  the  altmeiUary  canal.  In  the  more  established  forms,  where 
a  chronic  intestinal  catarrh  seems  to  be  at  fault,  a  strict  attention  to  the 
diet  \A  of  paramount  imjxirtance.  Starting  out  with  a  purely  milk  diet 
for  a  vanTng  period  will  often  modify  the  eruption  of  a  papular  urticaria 
conaiilerably;  then  the  choice  of  such  articles  of  footi  that  best  agree 
will  be  a  matter  of  experiment,  more  or  less,  as  ime  goes  along;  ordinarily 
sweets  shoidd  l>e  cut  out  etitlrcly,  arul  starches,  such  as  oatmeal,  greatly 
limited.  Aci<i  fruits,  especially  strawberries,  should  be  avoided.  The 
bowels  should  lie  kept  open  by  small  doses  of  calomel  or  castor  oil,  and 
a  plentiful  supply  of  water  should  l*e  drunk  throughout  the  day;  this 
alone  is  often  tlie  l>e-st  correction  against  constipation. 

Salicylate  of  soda  ami  salol  will  be  found  useful  with  the  mineral 
acids,  after  meab,  for  the  associated  indigestion,  an*l  the  standby  rhubarb 
and  soda  is  most  helpful.  Antipyrin  and  f|Utnine  in  fairly  large  doses 
will  be  found  efficacious  in  children  as  antipyretics,  esptx'ially  the  f<>rmer, 
as  quinine  is  difficult  to  administer  to  young  chiUlren  without  combining 
it  with  some  syrup  that  will  still  further  upset  the  stomach. 

For  the  relief  of  itching  and  the  general  discomfort  local  measures 
can  hardly  be  dispensed  with,  and  for  this  purp<jse  ilemulcent  baths 
will  be  found  very  grateful  to  tlie  skin:  454  gm.  {\  pound.)  of  starch 
is  sufficient  for  the  ortlinary  bath;  bran  can  l>e  lulded  to  the  water 
for  the  same  purpose.  Baths  should  lie  warm,  not  hot,  and  the  body 
dabbed  dr\'  rather  than  rubbed,  and  then  thoroughly  dredged  with 
starch  powder  or  the  dolonsol  |Knvders.  which  adhere  iK^st,  Spraying 
with  chloroform  is  pxretlent;  sponging  with  aromatic  vinegar,  diluted 
extract  of  witch-haKcl,  or  a  saturated  solution  of  bicarl)onate  of  soda 
will  he  found  useful.  The  lotions  should  alway  be  wanncil  and  applied 
frequently,  A  goo<l  application  is  a  solution  of  starch  boiled  to  alwut 
the  consiatency  of  liquid  glue,  to  a  pint  of  which  has  Itcfu  added  4  gm. 
(1  dr.)  of  zinc  oxide,  and  8  c.c.   (2  dr.)  of  glycerin.     This  applied 
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nimi  oool  will  often  afford  the  grestest  relief.    One  of  the  beit  iotiaiM 
la  the  Ic^wing: 

9— A«ld.ettboL  .........  VVfm.  (4p,  iitlUi.  ^H^| 

Sacoita. ,      *      .      .  hMtta.  (&M.         ^^H 

OI|«Kla. laooce.  (SlUi)-                ^H 

Aq*n>ii*-      .......  <i.«.«d  laaJJOcfl.  itit]                  ^| 

Diurtinff  powders  M  times  may  be  found  nil  Nuflicifnt  in  mild  <'&i!iF4: 
one  of  the  best  is  the  duloniol-ctuiiphor,  U)  jx^r  n>iit.  Ilrax'y,  iml^ilin^ 
flaunt  shooid  be  ftvoiiled  ami,  if  ptts,^;il>U*,  soft  linen  worn  wxi  litr  ^kin 
at  wight-  The  ooverin;;^  slionid  W  as  light  ils  pcKssiblf,  AU  panjqtfci 
AoaB  be  carefully  .'u.'archril  fur  utnl  vi^innL-^ly  ciiminatcNl. 

Fmh  air  and  tonics  and  attenljon  tu  (he  gt-iuTid  ('omlition  will  in 
the  end  go  farther  towurd  u  lut^  tbun  nio.st  efTurti  in  thi^  dirvciioii. 


i!  IMFETiaO. 

Impetigo  18  an  acutp  infiiiTTiTFmtory  disease  peculiar  to  ehikU 
chaiactenied  by  the  mpi<l  ftirmatiiJti  of  vt-ry  Mipt*Hicial,  vtLA\\y  tm^kvti 
veaides  or  bleba,  the  s^roiiA  or  .-u^ropurulerit  n>nti'uLi  of  wliich  on  e^»oaping 
coagulate  and  form  ■"haractc-ri'^tir  j^ranultir,  yt'lkiw,  (H>n<^y-Iike  crusta* 
without  areola,  coverinj;  an  i'xt^>rinted  HurfiUf  wbirh  ht'ak  without  the 
production  of  cicatrit\\s.  It  is  i.-ontu^iius  mid  .sfjinelime.^  i-pidrftur. 
autoinoculaMe  as  well  ti^  ex[M>ritn(.>ntally  S4>,  and  xn  due  primanly  to  iIh? 
action  of  a  special  microbe— thf  .sirt^pdiciM^'us  of  Fehlt-i-seri.    'ilie  fn> 

3VX!acf  with  which  ehildren  are  attfukcd  mfiy  Ih^  a4^t*ounte4t  for  tiv  X\m 
elicacy  of  the  skin  of  the  face,  the  favorite  seat  of  impetigo,  rather  than 
by  the  assumption  of  any  predisposing  cause  further  than  that  which 
may  be  instituted  in  them  through  their  poor  surroundings  and  general 
ill  nourishment,  leaving  them  with  poor  defence  against  attack.  In  this 
way  eczema  and  all  diseases  due  to  animal  parasites  may  be  said  to  be 
predisposing  causes  by  provoking  the  scratching  and  laceration  of  the 
skin  which  provide  a  port  of  entry  for  the  special  germ.  Though  im- 
petigo may  occur  in  any  child,  it  is  rare  and  only  accidental  in  those 
whose  surroundings  are  cleanly  and  whose  skins  are  properly  cared  for. 
It  is  a  self-limiting  disease  and  individual  lesions  have  an  evolution 
of  from  ten  days  to  two  weeks,  but  by  autoinoculation  new  lesions 
may  continue  to  appear  and  the  disease  be  thus  prolonged  indefinitely 
unless  means  be  taken  for  its  extinction. 

Symptomatology. — Constitutional  disturbance  is,  as  a  rule,  entirely 
wanting.  Contiguous  lymph  nodes  are  sometimes  swollen  and  painful 
Itching,  while  not  a  regular  symptom,  may  be  present,  and,  though  sHf^t, 
is  sufficient  to  cause  scratching  and  thus  fresh  inoculation  is  brought 
about.  The  primitive  lesion  of  impetigo  is  an  eiythematous  spot  varying 
from  an  eighth  to  a  quarter  of  an  inch  in  diameter,  rapidly  increasing 
up  to  a  half  or  three-quarters  of  an  inch  and  very  slightly  if  at  all  raised 
above  the  surface  of  the  skin.  In  a  few  hours  the  uppermost,  homy 
layer  of  the  epidermis  covering  the  er}'thematous  spot  becomes  loosened 
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by  the  effusion  of  a  clear  serum,  which  later  may  become  slightly  cloudy, 
but  which  at  first  is  always  clear,  giving  rise  to  a  flattened,  irregular, 
partly  filled,  and  hence  wrinkled-looking,  superficial  bleb.  The  lesion 
now  looks  very  much  like  a  blister  caused  by  a  slight  bum  of  the  second 
degree.  These  two  stages  being  of  short  duration,  are  not  always  seen 
by  the  physician.  Very  soon,  owing  to  the  tliinness  of  the  covering 
membrane,the  blebis  ru  ptured,  either  spontaneously  or  by  scratching,and 
a  clear,  honey-like  serum  exudes  plentifully,  which,  coagulating,  covers 
the  area  of  the  bleb  with  a  granular,  heaped-up,  amber-like  crust  with  no 
surn)unding  inflammatory  areola  (or  if  present,  an  extremely  slight  one), 
and  looking  as  if  "stuck  on"  the  sound  skin.  It  is  in  this,  the  more 
durable  stage,  that  the  disease  is  most  often  observed;  the  face,  more  or 
less  covered  with  the  discrete, characteristic,  "stuck on"  looking  crusts, 
which  may,  at  times,  form  quite  extensive  patches  from  agglomeration 
of  individual  blebs;  but  outlying  lesions  in  all  stages  may  generally  be 
found  in  the  neighborhood  of  the  larger  patches  after  the  disease  is  once 
established.  The  succee<ling  stage  of  repair  follows  on;  the  crusts 
iKH-ome  drj'er  and  fall  off,  exposing  shiny  red  areas  exactly  correspond- 
ing to  the  deposed  crusts.  This  redness  gradually  disappears,  leaving 
no  cicatrix  or  subsequent  trace  of  the  tlisease.  While  the  face  is  the 
usual  site  of  impetigo  the  disease  occurs  behind  the  ears,  on  the  hands 
and  legs,  and  sparsely  and  abortively  on  the  body.  It  also  occurs  on 
the  scalp  in  disseminated  plaques,  matting  down  the  hair  and  subse- 
:|uently  causing  its  fall,  which,  however,  is  only  temporary.  These 
posiim-petigmous  bald  spots  are  sometimes  confusing,  being  taken  for 
lesions  of  alopecia  areata  or  evidences  of  ringworms;  they  present, 
iiowever,  no  element  of  contagion.     (See  Plate  XXX.) 

There  is  a  rare  and  sporadic  form  of  impetigo  occurring  in  early  life 
which  differs  only  from  the  ordinary'  type  in  that  the  lesions  are  larger, 
jetter  filled,  and  more  distinctly  bullous.  The  bullte  rise  abruptly  from 
:he  healthy  skin  with  only  exceptionably  a  narrow  red  areola,  depending 
ipon  the  purulence  of  the  contents.  They  are  small  in  number  and 
)ccur  most  frequently  over  the  buttocks,  thighs,  and  pubes,  though 
>ther  parts  of  the  trunk  and  limbs  may  be  attacked,  as  well  as  the  face, 
I'hese  bullie  closely  resemble  ordinary  pemphigous  lesions,  and  in  all 
>robability  the  cases  reported  from  time  to  time  of  acute  pemphigus  in 
nfants  are  but  examples  of  this  bullous  type  of  impetigo. 

Diagnosis, — The  diagnosis  of  impetigo  presents  no  particular  diflRculty 
n  view  of  the  characteristic  features  of  its  lesions — e.  g.,  their  discrete 
lissemination  over  exposed  surfaces — face,  hea<l,  and  hands ;  their  having 
lo  infiammator}'  areola  around  them,  and  the  inoetdability  of  the  contents 
)f  the  blebs  and  exudate  under  the  crusts.  Scabies  and  varicella  may 
)e  readily  distinguished  from  impetigo  by  a  comparison  of  their  lesions 
vith  the  above  points. 

Pustular  eczema  of  the  face  may  closely  resemble  impetigo  when  the 
esions  of  the  latter  have  run  together  to  form  patches,  but  the  itching 
md  the  larger  and  inflammatory  patches  of  the  former,  with  green  or 
>lackish  crusts,  will  aid  in  the  diagnosis;  furthermore,  there  are  nearly 
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of  impetigo. 

Fflhyma  may  lie  ilUtinguishetl  by  th**  pronount'ptJ  intltiiJUTjalckr}' 
areola,  in<hirate<l  base,  and  blui'kish,  flal  rruntf,  (i)tcririg  ilisbncii^ 
iiUf-raltMl  surfaces.     E<'lhyma  legions  an*  also  jiainful. 

Treatment, — Thr  trt*iit.m**iil  of  iniju'tijpt  i.-*  simple  iiiitl  cnijisi  rffirimt : 
removal  of  the  cniHts  ami  thr  uw  of  an  atilLM-ptir  dressing.  Tht*  maj(*rilv 
of  the  crusts  may  Iw  liKwcUPfl  and  *l<'tutlit^i  by  bnthin^  willi  hot  watrr 
and  siiHp;  olhtrs  more  firrniy  luihcrtrU  may  U-  Hrsi  soakwl  in  swwt  oil 
ovpniight.  After  llie  n'mtnal  cif  tlw  cru-sts  i^  at-fouiplisUiNl  the  c-x}M.MtHi 
surfaces  an'  to  be  bathrd  with  a  siiUimti^l  soUiliiiii  <*f  !>ori<r  aod  in 
watfr  and  an  ointrnt-nt  of  ammcHiiiiU-d  tiiciv-iiry  VHrying  fmm  0.C5  gm, 
(10  gr.)  to  a  4  gm.  (1  dr.)  to  the  30  gm.  (1  ok.)  of  vasirlin  or  rose* 
water  ototment  kept  constantly  applied.  At  times,  in  (lie  early  J'^Mff: 
of  the  crusts,  after  their  removal  then*  will  Itt'  noti<'e*t  a  (YUilinunl  cxudlK 
tjon  of  serunj  from  the  exp<ised  snrfar-cs.  In  ^wU  olioh  iLiIj  im  fn»- 
rjuently  during  the  tUy,  with  an  ubaurbent  ixjtton  lanipt>n»lbt^  foilotting 
lotion: 

aulpbAtc  '}{  ■tint- 

Hulpbato  or  Lijpt»r        ,       ^       ,       ^       , 

It  h  important  tluit  tlie  ruinplnir-wiife*r  U'  well  Jilti-retl.  'I'hhs  lodoD 
will  sufficiently  dry  the  rrosion  h(i  that  tit  ni^ht  tin*  aTninoniHted  mennin' 
ointment  may  l>e  applied.  Kiirotniler'^:il  in  the  initial  vesteuUr  nU^  the 
base  covering  of  the  blebs  :ilioiild  [k'  cut  away  with  seLttor^  and  ibc 
exposeil  surfncfN  lightly  frietioticd  with  I  lie  ulkive-ntenMoneil  joiinn 
several  times  daily — no  further  treatment  being  necessary  in  these 
early  cases. 

80ABIE8. 
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Scabies  is  a  communicable  disease  of  the  skin  due  to  the  invasion  of 
the  upper  layers  of  the  epidermis  by  an  animal  parasite,  viz.,  the 
acams  scabiei. 

It  is  no  longer  even  the  comparatively  rare  disease  in  this  countrv. 
as  has  been  but  recently  held,  for  it  has  become  now  a  fairly  common 
complaint,  and  this  is  due  rather  to  an  actual  increase,  as  shown  by 
clinical  statistics,  than  to  the  disease  being  more  frequently  correctly 
diagnosed. 

Symptomatology. — The  manifestations  of  the  disease  may  be  divided 
into  primary  and  secondary  lesions.  The  primary  lesions  constitute  the 
pathognomonic  characteristic  of  scabies  and  consist  of  the  burrow 
formed  by  the  female  acarus  as  she  travels  along  under  the  epidermis, 
feeding  and  depositing  her  eggs.  At  the  further  end  of  the  burrow  mav 
be  discerned  a  small,  white  elevation,  denoting  the  female  acarus  beneath 
the  epithelium,  and  if  this  be  broken  carefully  and  the  point  of  a  needle 
inserted  she  may  be  withdrawn  clinging  to  the  end  of  the  needle  as  a 
tiny,  white  speck  just  about  visible  to  the  naked  eye.     The  burrows 
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appear  as  fine,  white,  grayish,  or  blackish  lines  slightly  elevated  above 
the  skin  surfat-e;  they  may  be  straight  or  wavy  in  outline,  sometimes 
S-shaped  or  in  the  form  of  a  horseshoe,  and  vary  from  an  eighth  to  a 
half  an  inch  or  more  in  length.  The  acarus  chooses  by  preference  the 
parts  of  the  body  where  there  is  apt  to  be  both  warmth  and  moisture 
and  where  the  skin  is  most  delicate;  hence  the  burrows  are  found  in 
such  characteristic  places  as  between  the  fingers  and  along  their  sides 
near  the  web;  the  flexure  of  the  wrists,  particularly  at  the  inner  side;  the 
palms  of  the  hands,  feet,  and  buttocks  in  infants ;  inner  side  of  the  thighs, 
anterior  border  of  the  axillw,  and  in  males  the  genitals.  The  face  is 
never  attacked  except  in  infancy,  and  then  generally  through  contact 
with  the  infected  breasts  of  the  mother.  These  burrows,  more  or  less 
pronounced,  with  a  white,  elevated  point  at  one  extremity,  constitute  the 
essential  and  pathognomonic  lesions  of  scabies;  and  were  it  not  for  the 
intense  itching  caused  by  the  irritation  in  the  skin  as  the  acarus  tunnels 
its  way  beneath  the  epidermis,  there  would  be  no  others.  It  is  due  to 
the  scratching  for  the  relief  of  this  intense  itching  that  the  secondary 
lesions  supervene.  These  are  produced  not  only  at  the  sites  of  election, 
as  noted  above,  of  the  burrowing  acarus,  and  naturally  in  these  situations 
in  greater  abundance,  but,  pretty  generally,  through  reflex  irritation, 
over  the  whole  front  of  the  l)ody,  barring  the  face,  except,  as  statefl,  in 
infants,  and  consist  for  the  most  part  of  papules,  more  or  less  excoriated, 
and  vesicles,  vesico pustules,  and  pustules.  It  is  this  conglomeration  of 
lesions,  together  with  the  burrows,  that  constitutes  the  eruption  known  as 
scabies.  In  cases  of  some  standing  the  disease  may  be  complicated  by 
ecthymatous  and  impetiginous  lesions,  funmcles,  etc.,  and  in  predisposed 
subjects  by  eczema  and  urticaria.  The  itching  is  most  pronounced,  and 
is  characteristically  intensified  at  night  when  the  patient  is  warm  in  bed 
— the  time  when  the  acarus  is  most  actively  at  work.  (See  Plate 
XXXI.) 

Diagnosis. — The  diagnosis  of  scabies  should  present  no  particular 
difficulty,  but  it  is  a  strange  fact  how  often  the  eruption  in  a  long- 
rtanding  or  well-marked  case  is  mistaken  for  syphilis,  to  which  it  would 
>eem,  to  one  who  has  seen  anything  of  the  two  diseases,  not  to  bear  the 
'aintest  resemblance.  Not  infrequently  a  patient  will  be  encountered 
vho,  presenting  a  body  absf)liitely  free  from  any  eruption,  will  complain 
)f  itching  at  night,  this  itching  having  increased  during  two  or  three 
veeks;  a  close  inspection  may  or  may  not  reveal  the  burrows  on  the 
lands  or  elsewhere.  In  such  a  case,  suspicion  having  been  excited  by 
he  history  of  itching  at  night,  the  diagnosis  at  this  stage  may  be  made 
n  two  ways :  cither  by  treating  the  hands  alone  for  two  or  three  days, 
vith  a  resulting  discontinuance  of  the  characteristic  itching  at  night; 
tr  by  letting  the  disease  run  on  and  waiting  for  the  eruption  produced 
)y  scratching  to  develop — it  surely  will  in  from  two  to  four  weeks  in  full 
eature.  Ordinarily  the  patient  is  presented  at  a  stage  when  the  acarus 
las  multiplied  and  l)een  transferred  to  other  parts  from  the  hands,  and 
he  secondary  eruption  is  already  present  in  its  polymorphic  character 
cattered  over  the  arms  and  hands  and  the  front  of  the  body,  from  a 


llcvt'l  f»1  trw*  \\\\\\iv  U*  thf  mi*Mlr  of  tlif  liii^hs.     ]n  chiklmi  thv  hamit 

■may  be  fairly  (Mpp-nHl  with  pustuk's,  vt'skjcs,  tiinl  papulrn^  morr  pr!>- 

nniituvd  ul  tlio  won  of  tht-  ttii^'tx,  wlii-n'  a  pustulous  iTUplion  in  always    -J 

"tmngly  ijulicativ*'  of  sc'ai>if.^.     In  irjftmtjs  Iht;  fniplic>ii  may  appi-ar  wn 

•*  face  ainl  head  from  ri»!ilae(  with  the  infwird  l>n*a.sts  uf  the  iiuuhrr; 

*         wise,  Inimiw.s  mny  bo  fmiTid  citi  llif  fiwt  mid  bntUwkxif  infiuit*, 

tuing  been  traii^feriNMl  frtiui  tlu*  hands  of  (ht*  inodwT  or  imrw.    'ITiP 

Lof  eliildrpii  is  miirh  iinm'  liablp  to  HtuU'  inHaiinualion.Hnd  in  them 

ular    ]^^sion.*i    an-    more    totiiinoiily    and    4\\t<'hsive|y    t'.<1jihli;<4hr<l, 

^ihpr  dirpetly  due  to  the  irrilatiun  at  the  burmwing  pan^iiu'  or  lo 

Jt     rt?  ifnpt-tii^i  mid  cethynm  inthieed   by  Heratehiiip.     In  a  wcU^titarlcni 

m    nu^e  the  tfcatfcriruj of  th<'  h'siuris,  ehiefly  on  ihi-  hiijuh,  wrists,  axitlir«»nii 

~  genitals  in  males,  wilt  rh.stinguish  seabio.s  froiu  «v^ma,  for  there  in  man 

apt  to  be  ^n>iipiii^  4»f  the  legions  itilo  pnlrhe^  in  Ihe  latter  diN^'w. 

Treatment.— Stabies  is  an  eritinly  and  readily  t-tirablr  affection;  only 

tPinpestuouH  atid  civertiralinenl.'*  are  t*)  l»e  j^jarcted  af^iuhl,  fi*r  oflen 

r      these  two  ermrs  set  up  a  resultinju;  eezfiuu  or  detiimtitis   more  diffirult 

^Kto  mmbat  than  the  original  tr<fnbb'. 

^    Snljihnr  is  the  4liief  jimi  elHiienl  remedy.    In  the  ft>l]oivjii^  mnditiuH 

Sion  an  ointment  may  l>e  obtainetl  whieh  lian  stwwl  b  lon^  tent  aa  irf*»nl9 

«  efKcaey  ami  uiLnimiitn  ri^k  of  resulting  irritntjon  of  tltt*  sktiit  both 

a<lu]ti5  and  diihlmi: 

& — Crvta-  |«rsp  , 

Bftl,  (Vru,      ..,,.....  ,       .*l  p.  o.       tniii. 

The  method  of  procedure  is  as  follows:  having  separated  an  ounce  of 
this  ointment  into  three  parts^  a  warm  bath  is  to  be  taken  at  hcdtirae, 
lasting  from  twenty  minutes  to  half  an  hour,  during  which  the  l»ody  is 
well  soaped  and  scrubbed,  particular  attention  being  paid  to  the  hands, 
between  the  fingers,  and  folds  of  the  wrists.  In  mild  or  beginning  eases 
the  hands  alone  may  be  treated.  After  the  preliminary  bath,  in  an 
ordinary  case,  one  part  of  the  ointment  is  to  be  thoroughly  rubbed  aQ 
over  the  body,  working  it  well  in,  especially  between  the  fingers,  and 
over  the  wrists,  axillte,  and  genitals — the  rubbing  to  be  done  before  t 
fire  if  possible.  Fresh  sheets  and  night  clothing  having  been  provided, 
the  anointed  patient  retires,  and  the  next  morning  is  to  omit  washing  the 
body,  and  to  put  on  fresh  underclothing.  The  following  night  a  secotjd 
rubbing  is  to  be  made  without  a  preceding  bath,  the  third  night  the 
remaining  portion  of  the  ointment  is  to  be  utilized,  the  bath  again  being 
omitted.  The  fourth  morning  a  general  cleansing  bath  is  to  be  taken 
and  fresh  underclothing  put  on,  replacing  that  worn  during  the  course 
of  treatment.  Usually  these  three  successive  rubbings  will  complete  the 
cure.  At  any  rate  an  interval  of  some  days  should  be  made  before 
undertaking  another  course,  should  this  be  suggested  by  a  condnuancf 
of  the  itching,  and  a  soothing  lotion  used  to  allay  the  irritation,  due  either 
to  the  treatment  or  continuance  of  the  previous  inflamed  condition  of 
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the  skin,  consequent  upon  scratching.    The  following  lotion  is  best  for 
this  purpose: 

9— Add.  carboL 8.0B  gm.  (gr.  xItUJ). 

Zincozld 8.00  gm.  (3U). 

GlTCeriu 9.25  C.C-  (S^). 

Aq.  calcls q.  B.  ad  130.00  C.C.  (Sir). 

After  a  few  days'  use  of  this  lotion  all  manifestations  will  have  sub- 
sided. Should  the  sUght  itching  be  still  present  or  have  resumed — no 
attention  need  be  paid  to  itching  during  the  day  from  a  diagnostic  point 
of  view — a  second  course  may  be  instituted,  but  this  is  scarcely  ever 
necessary,  except  in  very  pronounced  and  long-standing  cases. 
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fHifilitioLiu-1'  Iff  i-liulii^':^  in,  ^|3 
whiti'  l»lvKt(|  Lvlh  rn.  J^l! 
Ikuies  iif  hi-ad,  fructiin?  of,  ^4 
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Botliriocephalus  lattis,  313.    See    fFbmut, 

ItUe»timii,  310 
Boys,  gruwth  of,  76 

Brachial  {urulysiti,  48.     See  PartUyfittj  Bra- 
chial, 48 
Brain,  abece&s  of,  940 

diagnosis  of,  943 
etiology  of,  940 
pathology  of,  941 
prognofiiH  of,  944 
Byniptumatulogy  of,  942 
treatment  of,  944 
tumors  of,  944 

pathology  of,  945 
svniptomatology  of,  946 
Breast  Milk.    *See  Milk,  BrettM,  m 
Bright's  disease,  781.     See  Nephrifig,  781 
Bronchi,  diphtheria  of,  397.   See  Viphtheriay 

;i85 
Bronchial  aKthnia,  615.     See  A»lkma  Bron- 
chial, 615 
lymph  nodes,  tuberculosis  of,  351,354, 

365,  »J6,  a->7 
pneumonia,  617.  See  Bi-oncliojpneumoniu. 
617 
Bronchiectasis,  668 
diagnosis  of,  670 
etiology  of,  669 
physical  signs  of,  G69 
prognosis  of,  67U 
symptomatology  of,  669 
treatment  of,  670 
Bronchitiii,  acute,  602 

diagnoKLi  of,  607,  626 
diarrhea  and,  603 
etiology  of,  603 
jiathology  of,  603 
physical  examination  in,  606 
prognosis  of,  607 
symptomatology  of,  601 
teething  and,  603 
capillary,  604,  606 
diagnosis  ofl  607 
])rognosis  of,  607 
treatment  of,  607 

prophylactic,  608 
chronic,  609 

symptomatology  of,  609 
treatment  of, 
fihrinoiiH,  610.      See  Bromhitis,  IHtutlr, 

610 
plastic,  610 

pathology  of,  610 
prognosis  of,  610 
symptomatology  of,  610 
treatment  of,  610 
Bronchopneumonia,  617 
bacteriology  of,  618 
complications  of,  626 
cough  in,  620 
course  of,  625 
diagnosis  of,  626 
diarrhea  in,  622 
empyema  in,  658 
etiology  of,  617 
histolo^  of,  619 


Bronchopneumonia,  incidence  of,  618 
meningitis  in,  626 
morbid  anatomy  of,  618 
nervous  symptoms  in,  622 
otitis  in,  626 
(lathology  of,  618 
physicarsigns  of,  622 
primary,  617 
prognosis  of,  628 
secondary  to  bronchitis,  626 

diarrhea,  626 

diphtheria,  626 

induenza,  470 

measles,  625 

pulmonary  tuberculosis,  627 

septic  states,  626 

Byphilis,  626 

whooping  cough,  625 
fse<iuclie  of,  626 
symptomatology  of,  619 

primary,  610 

socomlarj',  620 
tcm|>eniture  in,  621 
ti-eutmeiit  of,  628 

stimulants  in,  617 
varieties  of,  625 
with  enipyemji,  658 

lobtir  pneumonia,  639 
tubei'culouM,  363 

chronic  form  of,  365,  366 

cough  in,  366 

physical  signs  of,  364 

subacute  form  of,  363 

CA(:1IP:CTIC  purpura,  828.  See  Purpura, 
Oichecltc,  828 
Calculus,  renal,  708 
vesical,  799 

diagnosis  of,  799 
progntisis  of,  799 
treatment  of,  799 
Carcinoma  of  spleen,  848.     Hce  Spleen,  Car- 
cinoma of,  848 
Cancnim  ons  187.     See  Stomudlitt,  Gangrt- 

n'liw,  187 
Caitlitis,  acute,  696,  731.    Sec  also  Heart 
Dim  ow,  683 
treatment  of,  731 
paleative,  732 
salicylate,  736 
chmnic, 

anasarca  in,  738 
8ei"um  treatment  of,  739 
severe  palpitation  and  pain  in,  738 
Catarrh,  gastroenteric,  340,     See   Gaslroen- 
tei-ie  ChUtrrh,  340 
nasal,  acute,  585 

etiology  of,  585 
symptomatology  of,  585 
treatment  of,  586 
chronic,  587 

symptomatology  of,  587 
treatment  of,  587 
Catarrhal  appendicitis,  294.      See  Appendi- 
«V/k,  294 
diphtheria,  391.     See  Diphiheria,  386 
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Caurrhai   ileooolitis,   252.    B«o  Iitwvliti»t 

inlliJtiiM,  ■ItiB.     See  /riitfucBM,  4fi5 
Hlnmulitu,    175.       Hee  iilbmntiitui,    CVi- 
burhni^  175 
Cviittitllitiiiitilonin^  41 
i'li«">|nuy  oCf  41 
jtKi-iriiiil  hemutonm,  11 
Irwitiiinit  of,  43 
Cerebelluai,  tutiiors  of,  fliO 
diagniiBis  of,  1)50 
progufpls  of,  *.*o2 
UXiitniL'iti  (if,  D5'2 
aur^ii^l,  ii'/l 
Cerebral  develonMnenl,  iiireMictl,  lH8 

ljmi»mt.sis  uf,  Un* 
Lreutment  of,  1^19 

sympU>nml"lnff^  of  iinii 
irf^tRR'tii  'if,  Uri7 
infArctiun  ut  rheuiiiatk-  hcnn  i\lmvkm\ 

mHtienxu,  JQi} 
^^      |inl}<iwi,  1157 

^^^  rlii4KiiiisiH  iif,  n^f) 

^^L  [>;illiiilo^,v  of,  irl^H 

^^"^  fiy»i|jUMii!ii<iUii^v  of,  l);ifl 

'  llvulini^nf  of,  IJ4(1 

Cerehrcfflpinnl   nii'iiin^iiiM,    e|ji(k-tjik%    462. 

S«;  Mfnitnjiii*^ Upitlariv-  fVf*-trwij>iiiti/,4li2 

Orriial  Ivinph  ih«I&v,  tiiije«Miltwi«  off  3ol, 

353.     See  LytnpA  AV^»v,  7\i^rru^tji  ^y, 

[i44 

fhickeriiipx,  MI.    tiee  VuritfUtifbW 
CbloroKi>i,  8^1> 
hl.HKt  iti,  S'JO 
dififfntwis*  (>f^  8*21 
elioloK>*  of,  8-JO 
pnthoU>(rv  (»f,  H^O 
projrnotjih  uf,  H2] 
(iyiii(i(«mtili.ilf*7  i<S,  821 
trvntiiipnt  of,  ^2\ 
C'hulera  infaniliiiii,  2^87 

((ijii^iK*is  of,  2;[fl 
eliuloRy  of,  ii7 
hyyw»derin(K.'lyKin  in,  240 
|Milh(p]ojry  of,  :iS7 
pniptirftift  of,  2.'itt 
prnph>'lu:^Ls  in,  23^ 
iryraptoniatfilnpy  of,  'iS^f 
iHMtment  of^  2:h> 
CliondfOitVBtropbv  S54.    Wee  Arhimftrtmiiti^t, 

851 
ChiitvB,  m^utOt  ftfW 

ditiAlKKiitiuf,  866 
cndncHnliliM  tn.  866 
clifiln^jv  of,  H(hi 
heart  ififton^e  and,  i\^t^ 
ninlij^iLdt  fomi  *if,  flttS 
mild  caaeti  of,  Sd-b 


I 


CboRH,  flcut«,  pHtbulogj  of,  9M 
|ieriamlitU  in,  9W 
nevere  caMn  of,  JI6A 
f.yiii[>l(>ntR(xiU9|(^  of,  WH 
tt-ifwtmmit  uf,  Hij7 
feleeirje,  UTiJ 

Insitruitrnl  uf,  ^70 

iliiigriivM  i>f,  Bfi13 

tn-atnii'iii  vf,  ^OU 
rj injur,  titia 

di>iigxir»i»  of,  l!<0<8 
orRiinif,  S7] 

propit-asiTt,  ft7<t 

dlji;i^(KJ>i  {if,  tj^71 

Chtireifonii  disi'M-Ms,  Hfi3  

riiHimiH  of  liver,  tiHti.    8k  Zn'm-.  fTir^ii^i 

(-■-tftii?,  lol 

in  niir>ilLitg>s  ^tO 

prfiphylfliH  uf,  270 

isyiiiplomjiloltijiv  of,  !!ft9 

imitriient  of,  270 
Willi  I,  7!iS 
folliniiw^  puliuonni-)',  SH,      Sw  /Wnimmy 

('i>nL-ij»iou  of  wpLual  L*onl,  90H.     &dv  j^HMif 

(  iii)|:»'iitL)l  dtKlihitdnii  of  lti\*,  H'l 

*<,  683 

hypf-rtrnphy  rtf  pvloriK,  2S] i 

dluxni*rT»  tif,  ■-'2a  .^ 


I'tinln^y  of^  Til 
IKWhiAiHiy  of,  22 1 
pru^tKPtth  of,  21^4 
Kvniptomiiki'ln^  of,  22? 
lu-Almi-iU  of,  2j4 
infuitil«  siriHiJorj  '*'-fi* 

]*tli»ilo>:y  iif,  .'!IW 
8_vni[)tonmlolo((_T  *>f,  t'iOS 
Iri-^liiietit  of,  'iin' 
(lyplILli.^  60,  :?2^»,  ;i;Cj,  340,  M3 
Conffcwiion  of  livt-i,  :;st      tkv Ln^,  fhrn^/t^ 
fmn  iif,  '2M 
n(  h|tlei?rii  t'liionir  law^ivr,  84ii 
{.VKijimttivB.  diphtlic^m  of,  3^.    Sec  /^^ 

C(jmtL|ui(ion,  fhroiiir,  277 
diJtKtu^U  of,  27s 
tliofi^y  nf,  277 
■niitumk'fll,  S77 
diHe»ic,  278 
fiiiK'iloiiml,  277 
hithitiiiil,  278 
nniseulnr, 
fiMigncwiH  off  270 
trvaativnt  f>f»  in  iiurnlin^  2Tft 
nnil]ciiin,v  1v*i.  27V 
difl  in, 

I'niTiuitM  iiit  2T9 
fu[]  ffi-iJiu|Ein,  279 
hygiene  in,  379 
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Cotutipation,  chronic,  treatment  of,  in  nurs- 
lings, matvage,  280 
suppofiitorieH  in,  280 
in  older  children,  280 
habitual,  150 
Convulflions,  reflex,  872 
prognosis  of,  873 
symptomatoU^y  of,  872 
treatment  of,  873 
Cord,  spinal,  908.   See  Spinal  eord^  908 
umbilical,  38 

accidents  to,  38 
funguH  of,  40 
hemorrhage  of,  39 

treatment  of,  39 
infection  of,  40 

treatment  of,  40 
Cowpox,  545.     See  Vaccinia,  545 
Cows'  milk,  107.     See  MOk,  Cuw^,  107 
Cretinism,  851 

achondroplasia  compared  with,  854 
diagnosis  of,  853 
infantilism  comp:ire<l  with,  853 
Mongolian  idiocy  compared  with,  853 
pathology  of,  851 
prognosis  of,  854 
rickets  compared  with,  854 
symptomatology  of,  852 
treatment  of,  854 
Croup,  diphtheritic,  403.     See  Diphtherui^ 
385 
&lt!ie.  595.     See  Laryngitix  Strididoaa^ 

595 
spasmodic,  595.     See  Lniytujilis  Stridur 
lonOf  595, 
Croupous  pneumonia,  629.    See  Pnetunonia 

Oroupou*,  ti29. 
Cystic  degeneration  of  kidney,  807 

tumors  of  spleen,  848 
Cystitis,  771 

diagnosis  of,  772 
prognosis  of,  772 
symptomatology  of,  772 
treatment  of,  772 

DEGENERATIVE  nephritis,  acute,  779. 
See  NepkrittM,  Acute  Degenerative^  779 
Development  and  growth,  61 

arrested  cerebral,  918 
Diabetes  mellitus,  856 
age  in,  857 
causes  of,  857 
coma  in,  858 
diagnosis  of,  859 
etiolo^  of,  857 
heredity  in,  857 
patholo^  of,  857 
prognosis  of,  859 
pro|»hylactic  diet  in,  860 
sex  in,  857 

symptomatology  of,  858 
treatment  of,  859 
urine  in,  859 
Diarrheal  diseases,  chronic,  263 
diagnosis  of,  260 
nerrous  symptoms  in,  259 


Diarrheal  diseases,  chronic,   pn^oeis  of, 
260 
treatment  of,  261 
dietetic,  262 
general,  261 
hvgienic,  261 
local,  2U3 
medicinal,  263 
Diarrheas  of  infancy  and  childhood,  242 
age  aflected  by,  242 
bacteria  in.  244 
care  of  children  during,  243 
constitutional    conditions    condu- 
cive to,  244 
nuMle  of  feeding  conducive  to,  242 
physiolugicai  factors  in,  242 
t>eason  of  piwa  lance  of,  243 
surroundings  conducive  to,  243 
simple,  245 

colliquative,  245 
drugs  a.s  cause  of,  246 
mechanical,  245 
nervous,  245 
Diet  from  tifteenth  to  eighteenth  month,  174 

twelfth  to  fifteenth  month,  174 
Digestion  of  casein,  91 

of  (Niracasein,  91 
Digestive   organs  and  digestion   in  child- 
hood, 196 
in  infancy,  196 
Dilatation  of  stomach,  219.     See  Stomaeht 

l>iialation  of,  219 
Diphtheria,  385 

antitoxin  in,  412 

administration  of,  414 
dosage  of,  415 
effect  of,  412 

on  bhHKl,  406 
chemical,  415 
on  larynx,  413 

on   ocx-urrence  of   complica- 
tions, 414 
bacteriology  of,  386 
blood  in,  391,  814 
catarrhal,  391 
of  t!oi\junctiva,  398 
croup  in,  403 
diagnosis  of,  402 

bacteriological,  407 
clinical,  402 
of  ear,  399 

effect  of  horse  serum  in,  416 
etiology  of,  385 
extubation  in,  422 
difficulties  of,  423 
indications  for,  422 
of  genitals,  398 
heart  disea-se  from,  390,  740 
intubation  in,  417 

feeding  of  cases  during,  423 
indications  for,  428 
instruments  for,  417 
method  of  performing,  420 
reta)ne<l  tune  in,  423 
of  larvnx,  394,  403 
niixed  infection  in,  391 
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DiphlWrin,  nf  iiMmth,  lUfj,  ] 

uf  nuwil  tuii'ilj',  !^1U.  -KW        i 
tiflivtiurt  sy^lein  in,  ^^tt  , 

|>fititiyMM  in,  3LIU 

fNllllllloJII^f  uf,  3H0  J 

ijf  jphtirynx,  ^Wt!  i 

|iri.'djH[M»;tii>;  I'uiHftrM  ill,  '^il9f 
linijffiuisiM  uf,  -lif^ 
lirupliykxih  of,  iOti 

|iM£MiH<iinernhmne  f>r,  !IH"J 
|iiil[jiHiitiry  LLH4ii)ri»<  Lii,  •llH'l 
[jf  trnt-lu-H  nnd  tarunrlii,  ItUS 
tradjirotdriiy  b^  4'.'H 

coniplimtiims  in,  4^4 

effect  uf,  42^ 

iadiciilimit^  trir,  i'lh 

trviiltijeiil  aftfr.  4^5 
trestmeiit  .vf,  4(M) 

liH^ii  1,410 
urine  in,  '.i92 
nf  wounds,  -iflfl 
Diplillifrilii^  rrr^iin,  403  1 

0iimititi[!%  \m,  :tt>n  1 

lrHitiu(-nl  nf,  \H(i  1 

DlAkH'iitiixii,  i'tiii|{t<ri]tiil,  b*l  I 

of  Hpinjil  ri>nl,  U]U 

IljHsCininiiln]   tt^-tt-nwiH,  ^J]2.     i<«t  Sekromt, 
IHttarmimilefi,  Bl'J 

I^yMtntiT,  S^L    ir&i  HfoeofHiti,  Atidt,  251 

l<>Vfi  jiivctilk-  i)'pvt)f,  921 

elinloxy  nf,  1M9 

|«lfhnlnffy  nf  ^I1!J 

|Hiii,rt].isi^  nf,  y^^t 

pseiidoypertmphic  form  of,  923 
Byinpthatoli^^  of,  920 
treatment  of,  924 
Dynnria,  766    See  Vesicai  Spaanij  766 

EAR,  diphtheria  of,  399 
injunes  at  birth  to,  45 
Ecthyma,  980 

uiagnosia  of,  982 

nymptomatology  of,  980 

treatment  of,  982 
Eczema,  969 

diRfi^oHut  of,  974 

erytheniatouR,  972 

etiology  of,  970 

ointment  for,  978 

papniar,  97S 

pro^win  i)f,  975 

ptiHliilnr,  973 

treatment  of,  975 

varieties  of,  972 

vesicular,  973 
Edema  of  face  in  rheumatic  disease  of  heart, 
729.     Stv  also  Heart  JhjteoM,  683 

of  Itmpt  in  rheimiatii-  disease  of  heart, 
729 
EdeniatoUH  larynffiti^  596.     See  [jart/jujilu, 

JCdrmatouit,  596 
Electric  chorea,  870.  See  Chorea^  Eteeirie,  870 


i'liulofcy  of,  BIS 

dintiiir,  t>l<l 
hl«toloify  or^fiM 
]>ulliuln|^y  «>f,  314 
plty^icml  i>iiin%  in,  014 
|tr(i!£»iHiiH  ^it^  i>]h 
111  pnlrunnurv  liUnitiifc,  876 
iiynipriii]i;itiiffh){^v  of^  fi'14 

;lrlJl.',   'A  i' 
.'l.rniM.-.    lU4 
tniiliiK-iit  <<t,  'Ah 

Mi]>pyv^iiiii,  yV<-]\ 

aftvr  (mitiM r.  \%\ 

upineitin  m.  '  ^'^ 

AllNr'llhatiiill  hi,  l'><'0 

hfiuMerlfrlii^v  t'i-,  11'' I 
bluod  IT),  (kKJ 

brrimhii[mL-)tmuTim  in,  658 
nimplimUdrM  at,  h^7 
(liuKtuKi.i  of,  659,  000 
dvMnncsi  in,  flJMJ 
fiiohi^y  *jif,  (V^ 
iiielvLiJii  Uu  &]3 
ffcvtr  in,  iVfO 
iDntllini  of,  057 
liin^  in,  6fVi 
ni(.>ninvitift  in,  65S 
irii>r1iid  fltutoray  of,  ASA 
IiiithfiloiTT  at.  ao4 
jKirimjiJitlfl  in,  668 
phyMiL-a)  KignA  of,  657 

prajE^OMjti  iif,  myi 

repecticm  in,  603 

(tequelip  nf,  1*511 
skin  in,  ti5ii 

symlPlolniitiplnnii'  ivf^  (155 
ItTminiitiiin  of^  t\'tS 
Irenlini-nl  of,  l}4ht 
vritii  tiitH^ri'^uloMH,  058 
EnccT'haliiis,  936 

uiii>^iJC4ir<  nf,  937 
qliokiiry  i>f,  936 
puthohigy  of,  93*i 
Hymptonintoli^ry  of,  9.17 
tn>fltment  of,  ^37 
EmlooirdiLlH,  697,  69B,  70a   See  aim  Uearl 

in  acute  I'horea,  866 
ftortic,  7u6 

iiialtfi^iinnt,  721.      S'e  also  lirttri  Di»- 
™«,  083 
dln|^(>!^is  (hf,  7!?4 
from  pyoigenic  infectioa,  751 
etiok^  of,  751 
profrni*!**  of,  752 
flymplfMimtoli'.fCy  of,  751 
trcfltnieni  of,  752 
pHtlliiinKy  of,  721 
pn^^nnsift  of,  7^4 
liynifrtonaiulagT  uf,  722 
treatment  of,  1 24 
mllml,  706 
Knlarjfemeni  of  splten,  H46 
Ktilerilis,  25L    Mee  IlmniUu,  Aeuie^  251 
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Enterocolitis,   251.     See    Ileocolitis,  Aeute, 

251 
Enuresis,  757 

etiology  of,  767 

nocturnal,  883 

prognosis  of,  7G8 

Kymptomatology  of,  768 

treatment  of,  768,  883 
EpiguHtric  lymnli  nodem,  tubereuloHisof,3.)l. 

See  Lipnpn  Xodfs,  Tuberailmifi  o/y  344 
Epilepsy,  873 

aura  in,  874 

clonic  spasm  in,  874 

comatose  stage  in,  875 

diagnosis  of,  875 

grand  nial,  874 

petit  mal,  874 

prognosis  of,  K75 

symptomatology  of,  874 

tonic  spatini  in,  874 

treatment  of,  875 
Erb's  juvenile  muscular  dystrophy,  921 
Erythema  infcctiwuni,  530 

diagnosis  of,  5.31) 

etiology  of,  539 

prt^ositt  of,  540 

symptomatology  of,  530 

treatment  of,  540 
Erythematous  eczema,   972-     See    Eczema^ 

972 
Eye,  injuries  at  birth  to,  43 

syphilis  of,  571 

FACE,  edema  of,  in  rheumatic  disease  of 
heart,  729 
growth  of,  65 
injuries  at  birth  to,  44 
Facial  palsy,  888 

diagnosis  of,  889 
prognosis  of,  890 
symptomatology'  of,  889 
treatment  of,  890 
paralysis,  47 
False  croup,  595.    See  lAirijngitia  SlrUiitlM^ 

595 
Fatty  liver,  284.     See  Liver^  Fatty,  284 
Febrile  influenza,  755 
Feeding,  breast,  90,  93 

weaiung  in.  105 
in  difficult  cases,  158 

artificial  foods  in,  163 
condea*4ed  milk  in,  102 
cream  and  whey  in,  160 
low  formnlffi  in,  155 
peptonization  in,  159 
split  proteids  in,  15S 
whey  in,  160 
after  fii-st  year,  167 
from  five  to  eight  years,  174 
from  three  to  fonr  ve;u-s  174 
infant,  123 

adjuncts  to  digestion  in,  149 
after  first  year,  167 

bread  for,  170 
cerealfl  in,  169 
eggs  in,  171 


Feeding,    infant,   after    first   year,    from 
eighteen  months  to  two 
years,  173 
fruits  and  their  juices  in, 

171 
meats  and  its  derivatives 
in,  170 
alkaline  diluents  in,  134 
attention  to  details  in,  148 
bicarbonate  of  soda,  136 
bottle  cosies  in,  140 
calculation  of  percentage  in,  128 
carbohydrates  in,  125 
cereal  ililuenti  in,  135,  137 
jellies  in,  138 
waters  in,  138 
ccrtifie<l  milk  in,  139 
choice  and  care  of  bottles  in,  140 

of  nipples  in,  140 
dcxtrinized  gruels  in,  IdS 
diluents  in,  134 
fat  in,  125 

percentage  in,  130 
foo<l  elements  in,  124 
interval  in,  143 
key  to  nuKlificjition  in,  141 
lime-water  as  diluents  in,  135 
milk  dip|>ei-s  in,  131 

laboratories  in,   in,  135 
mineral  s:ilts  in,  125,  164 
numlKT  of  feedings  in  24  hours  in, 
144 
of  nights  feeding,  144 
oxygen  in  fix'sh  air  as  food  in,  149 
|)eiTentage  in,  128 
preparatitm  of  food  in,  139 
proteids  in,  125 
quantity  of  food  in,  142 
substitute,  123 
sugar  iwR-cntuge  in,  133 
water  in,  125 
maternal,  89 
Fibrinous  bronchitis,  610.     See  Uronchitin, 

Plant  ic,  GIO 
Fibrosis    of    lungs,    668.     See    Pulmonm-y 

Fibrmix,  608 
Fibrous    rheumatism,   chronic,  581.     See 

Rheumatism,  Vhronie  Fibrowf^  581 
Floating  spleen,  847 

Follicu^r  inflammation  in  acute  gastritis, 
210 
pharyngitis,  chronic,  194 

symptomatology  of,  194 
treatment  of,  194 
tonsillitis,  591 

diagnosis  of,  592 
fivmptomatology  of,  591 
treatment  of,  592 
Foreign  bodies  in  the  air  tubes,  680,    See 

Air  Tubes,  Foreign  Bodies  in,  680 
Fourth  disease,  538  ' 
Fractures  at  birth,  44,  50 
diagnrwisof,  53 
symptomatology  of,  45 
treatment  of,  46,  53 
of  extremities,  50 
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trL'ttiitierH  of,  iHO 
Fried i?eii>h'*i  iilHXin,  914 
FiiiiKtiotml  nUturniniirtJi,  774.     See  A(hu.ini- 

nuriti,  h'uiicIuiHiitj  771 
FtitigUHuf  umbilk-ul  L-anl,  4U 

GANfiRENE  of   lung,  tl07,    See  Liatfi 
Oan^enf.  ttj,  Pfi7 

in  rKeuiimtiL'  tJiueaiiti'  of  lienri,  ''MS 
QmngrenoiiH  u|>|:K.-iulidtu^  2!J4.     Kce  jfjiipcia' 

BlornatitiK,   IS",    &31.    Set'   'Siffm*iki9^ 
Gunffrraaui',  ]S7 
GMti^lgia,  2<>;l 

pHlhnlngy  <if,  204 

Ayiii]it<iiii]itoloiQry  ^if,  ^1 
In'Atriii.'nl  for,  'i04 
Qutric  mdigt^tmn,  ncutc-,  Uft'* 

prtj^oiiis  of,  2fXl 
ByTnjrtuniiitoliiptT  of,  206 
trfiLtnieiit  t*t^  'Sn) 
Gutrittis  a^^vite,  209 
^^  diiigmjHi*  i>f»  31 1 

^^         etiuloii^  of,  20^1 
j^^f         foUifuUr  inHumrnntioti  in.  210 
V  gnrtmninlndii  in,  2Ui 

^1  meiubmnMli!^  inHniiiiiuilinii  in,  "lUi 

"^B  pn^OhiLH  o(,  211 

^1  fljrmplrmmtuld^y  of,  2i» 

^H  trealment  o^  2ii 

^H  cbrunic,  21:J 

^^^^^^        diagitosis  of,  215 

pnthoV.(fv  of,  213 
ppngTuwii*  of+  21*^ 
SynaplOmatology  of,  213 
tix>iitmf?nt  it],  21'^ 
GulroJiiLtdfiiiLiM,  nfiile,  '2^'A 
dirt^mifiof,  £h3 
rticplotty  of,  282 
pnthiTa^  of,  283 
ByraploPifltr>lo^'  of,  283 

GastroenU^rio  catnirb,  340 
infectinns,  22-T 

hacterui  in,  227 

bftctertd'tifty  of,  227 

cftiiw*'^  of,  226 

hcnt  in,  226 

Shign  bnciUiiiK  m,  227 

siimple^  329 

dlAgnuAi3»»f,^231 
diet  in,  232 
dilute  milk  in,  231 
etiolonry  of,  22*.t 
lavuffe  in,  2^Wl 
medimiion  in,  21)4 
paJliolocy  ofi  221li 
pnif^tviFn  uf,  231 
piY^phylaxiH  in,  2131 
KtimtilatioTi  in,  234] 
EjmjiiomtLtulu^  of,  229 
tnmtment  of,  2^2 


(TftjitPDCtitf^ric,  infliionca,  -tti^ 
GutntniHl^i'iH  iu  uctitv  fstsiniht^  210 

U'tmiUiJH,  diphtbL'riu  vf,  3UH 

(ii'ltnnti  riiciinlis,  .%35.     See  litibtlta,  fi36 

Cilrle,  (fntWiLi  til,  7ll 

lilfltidular  ft*v4_'r,  -tHS 

dUtfrniwiHof,  4S4 

riyriipionmltdopsry  cif,  Ht83 

(Jiioorrli«fRl  i«tonj«tili«,  ISA 
urethritis  7trl 

Hymptvftuit4i>lo(^  of^  7G£ 

trmtmi'iit  of,  7^2 
vul¥iivn|r]»iilit,  7li3 

pru^M^HM  <tf,  7^'* 

i.yii>]>it«inmu>litf!y  rA.  ~fl4 

twntmfnt  of,  7W1 
Orip,  465.     See  /ii/runu0,4Au 
(iTJp^K-,  4(W.    fescc  /fl/u^tua,  -l<J5 

icPuwth^  71 

t*f  IwyEs,  76 
of  ((irlB,  76 
"f  H|HH.'ijt]  jTnrtN,  Oo 

HABIT  dK.rcfljl*Hfi.     fSec    C^urra,  Hofrit. 

llcvid.  frnt'lurea  ofbcMiAi?!.  44 

^riwtb  rtf,  BA 

K>rtipl'iiimtul»f^  4if  Injiif^  Uh  45 
In^Eitnii'iit  of  irijiirivti  to,  40 
Ilcuj-t,  diM'n^'tw  fif,  iWil 

{it'i|tjii>Hl  fornix  iif,  AMA 

iit  hfutr  chnitra,  <ii*& 

■nrmiii     i>n-diK|Mi«ing    ivuv     id, 

nthtelicH  and,  757 
bronHioirtieiiTnimia  in,  729 
cliivrml  e^rAiriinaiiaa  in,  Gi^ 
TOngenilnl.  Gi^\  088 

blood  in,  tiW 

fyitmHiiM  in,  AOO 

diugn«wiis  of.  6f>3 

prr>jfn'*iB.  of,  694 

(syn  ip(i>ni(itolf|s;v  of„  6S0 

Fruni  ^ypbiliH,  ^65 

trt.>iitnii<nl  uf,  (MM) 
dilntmi^n  in.  704.  708,  TW 

4i-(iie  of,  71)S 

ill  pnennmnin.  ft37 
entlficarditi*  iii.  «97.  »»*,  70.^  TftL 

712,  7IH,  714,715,721 
eiinlipK^'  *>t,  fin.'! 
from  diphthi-'m,  0*6^  740 

rltii)n^''>*i''  of,  743 

niaiiii^'i.-irM'iii  of,  743 

[50il'ii'l'>iry  of,  740 

juiiKiF^iti  <jf,  743 

symplnirijirnltijty  iif,  741 

trvntint'iii  of.  "43 
mniidnal,  74-^ 
from  iiiftii^ntH,  75.'> 

dtnpKKii*  of.  "n^j 

prttenofti'*  of,  7'Vi 

?yniplnmaliiik>fnr  nrf,  7G& 

trvatiiienL  of,  745 
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Heart,  diseaaes  of,  from  scarlet  fever,  686, 
752 
diagnosis  of,  752 
syntptomatology  of,  752 
from  suppurative  infection,  746 

symptomatologv  of,  703 
functional,  756 

diagnosis  of,  756 
in  renal  disease,  757 

treatment  of,  758 
treatment  of,  756 
hypertrophy  in,  717 
in  syphilis,  755 
nervous  influences  on,  688 
overstrain  predisposing  to,  687 
peeuliarities  of,  in  childhood,  685 
position  of  heart  in,  684 
predisposing  causes  in,  686 
pulse  in,  683 

renal  disease,  cause  in,  687 
rheumatic,  695 
chronic,  712 

diagnunis  of,  712 
ruptured      compensation 

in,  716,  717 
symptomatology   of,  716, 
717 
complicationK  of,  726 
diagnosis  of,  719 
edema  of  face  in,  729 
of  lungs  in,  729 
hyperprexia  and  gangrene  in, 
730 
prophylaxis  of,  730 
treatment  of,  730 
hypertrophy  of,  717 
infarction  in,  726 
cerebral,  727 
mesenteric,  727 
pulmonary,  727 
renal,  727 
splenic,  727 

symptomatohigy  of,  727 
treatment  of,  727 
multiple  serosities  in,  725 
nephritis  in,  739 
pathology  of,  696 
physical  signs  of,  726 
pleuropericarditis   and    pleu- 
risy in,  729 
prognosis  of,  719 
pulmonary   complications  of, 

729 
purpura  in,  730 
symptomatology  of,  703 
thrombosis  of  veins  in,  727 
diagnosis  of,  728 
treatment  of,  7*28 
treatment  of  chronic,  737 
salicylate,  736 
semmj  739 
endocarditis  chronic.  753 

malignant,  754 
multiple  serosities,  754 
pericarditis,  753 
examination  of,  683 


Heart,  multiple  valvular  lesions  of,  715 
diagnosis  of,  715 
ruptured  compensation  of,  717 
course  of,  719, 
dilatation  and  hypertrophy  of, 

717 
physical  signs  of,  718 

in  aortic  lesions,  718 

in  mitral  lesions,  718 

regurgita  t  i  o  n , 

718 
stenosis,  719 
symptoms  of,  in  aortic  disease, 
717 
in  mitral  disease,  718 
tuberculous,  753 
Hematoma,  internal,  41 
Hematuria,  776 

diagnosis  of,  777 
treatment  of,  777 
Hemiplegia,  spastic,  957.    See  Spaatie  hernia 

pleyia,  957 
Hemophilia,  833 
diagnosis  of,  834 
etiolfigy  of,  833 
pathology  of,  834 
prognosis  of,  835 
symptomatology  of,  834 
treatment  of,  835 
Hemorrhage  cerebral,  956 
diagnosis  of,  957 
symptomatology  of,  956 
treatment  of,  957 
intercranial,  953 

etiology  of,  953 
of  spinal  cord,  908 
prognosis  of,  909 
8ym]>tomatology,  909 
treatment  of,  909 
subdural,  953 

diagiKMis  of,  955 
treatment  of,  956 
of  umbilical  cord,  39 
treatment  of,  39 
Hemorrhoids,  310 

treatment  of,  310 
Henoch's  puri»ura,  931 
Hereditary  syphilis,  563 
Herpes,    177.       See    Stomalitis    Aphthoiu 

177  _ 
Herpetic  stomatitis,  177 
Hodgkin's  disease,  352,  842 
diagno?>is  of,  842 
etiology  of,  842 
leukemia  in,  843 
pathology  of,  842 
symptomatology  of,  842 
treatment  of,  843 
tuberculosis  in,  843 
Hydrocephalus,  325,  964 
internal  acute.  965 

diagnosis  of,  967 
etiology  of,  965 
symptomatology  of,  965 
treatment  of,  967 
chronic,  967 
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HydriKXiphflliirt,  int*>-rnal,  <'hrcinir,  iliiigniMas 

titmhnent  of,  1>US 

elirjl'.tKy  **'^i  ^"'^ 
pitlhriluijy  i»r,  HOo 
prn^KirtiH  Iff,  8y'» 
nyiiiptniiiafrtliijrj'  ci(,  HOTi 
Irvatnu'iil  iifj  WUf) 

nf  hilnnl^  Ul 

lIv[>i.'ri>yruxULiti  ihciiiuntu^dijic-n^ior  hfArt, 

7:iO 
Hyjufrtropliy  of  pylrtni^  unni^iiliiiil,  'S2l 

I'tiiiltiiuv  itf,  i!*Jt 
imthnluj^y  *i^l 
pmRtnisis  «ft  22*1 
fijnipiivinnitilit^  of,  2^2 
tit'iihnc'itL  uf.  i!24 
nf  tnnHiJ,  rJiroiiJc^  51(2 

Hj'[KKit'TTlHH-|y.'*llH»   'IMt 

duLjE^iiJciis  uf,  S7!) 

I'lioltipy  iif,  KTtt 

mentJil  fiyDiiiininst  nf,  B77 

Junior  niftniresitjttiouj*  of,  S77 

w_-[isDry  injiniriMiitiiiiiH  at,  H77 

Fympti>m8lt>|i»fiy  of,  HT7 

treatcnfEit  of^ST^ 

[      ill  nt-w  tK^m,  iKl 

IiiiiK*y,  anmiinilii*  f;iiriily,  '.'i\H 

Mn^ij^iliiin,   f-oiniintvil   witli  cix-tinism, 

Ileocolitis,  arutc,  251 

patholupy  of,  252 
caturrhal,  252 

ulcerative,  253 
pMXidomcm bra  nous,  253 
ulcerative,  252 
8yniptoniatoIog:y  of,  255 
ortliiiary  type  of,  257 
severe  tyjw  of,  255 
Rubacute  type  of,  258 
clironic,  2G^i 

diiigiioHis  of,  2Ctti 
etiolopy  of,  2t».'l 
pntholojry  of,  264 
]>ru^ii<)KiH  of,  2C6 
Kymptonintolofry  of,  205 
treatment  of,  2(j7 
dietetic,  267 
local,  -Zi'A 
ntedicinnl,  2G8 
Inipetipo,  986 

diagnosis  of,  987 
KvniptoiiiatoloKV  of,  986 
Irvatnient  of,  988 
Indigestion,  gaHtnc,  acute,  205 
dia^osis  of,  206 


Indlgcilioa,  fpatne,  Bcutm, , 

^mptomatoloBy  ol^  900 
trastoMat  <rf;  2U6 

oC2W 

V>ttiolii^or,S18 
prognofM  of,  tlS 
HTuptoBwkMofiy  at.  Sift 
troitineiit  of,  215 
JBtMtiiial  aeotc^  246 

ditfiuab  oC  »<8 
etiolq«7  0^240 
pulholo^  of,  817 
praCCMMs  oi;  MO 
prophylaxM  of,  140 
■jFttptopatotoiff  at,  tt7 
tmtmeak  o^  2i0 
chronic,  270 

etiolog]r<^,  270 
psthologx  of,  STl 
qanptomtoloKj  ol^  Sn 

in  (dder  ^Ureo,  S7S 
trntmcnt  of,  274 
in  infanli,  274 
-  dihtlad  maXk  i%  SSV 

■  laTuein,  270 

^  iaoUwcfaiUMi,Si« 

InfhnL  iMtlu  of,  82 
bbulder  of,  68 
cmie  of  St  Inrth,  21 
eircubtioD  of,  61, 62 
(dnium  9l  birth  fak,  61 
clothiiig  of,  83 
difltiirtMDoeii  ol^  102 

during  nurnng  of,  100 
exercine  for,  85 

feeding  of,  123.  See  Feeding,  /n/anf,  123 
Intestines  of,  63 
liver  of,  63 

mufictilar  system  of,  64 
normal,  17 

blood  of.  18 
circulation  of,  19 
feeding  fnmi  birth  of,  144 
influence  of  nursing  un,  21 
kidney  action  of,  19 
respiration  of,  19 
size  and  weight  of,  1 7 
stomach  and  intestines  of,  20 
temperature  of,  19 
umbilicus  of,  IB 
urine  of,  19 
weight  of  organs  of,  20 
premature,  22 

basket  for,  27 

cnre  of  intestines  of,  32 

drew)  of,  24 

feeblcnew  of,  22 

feeding  of,  28 

gnvage  for,  29 

incubator  for,  22 

inunction  for,  29 

prt^niosis  of,  :{3 

stimulation  of,  28 

susceptibility  to  drugm  of,  23 
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Infant,  premature,  treatment  of,  23 
weaknesfl  of,  23 
weight  of,  32 
shoes  for,  84 
sleep  of,  80 
Hpecial  senses  of,  63 
speech  of,  64 
stomach  of,  63 
Infantile  striiior,  congenital,  •'>09 
pathology  of,  o99 
symptomatology  of,  599 
treiitrncnt  of,  ;"»99 
Infantilism  compared  wiih  cretinism,  8'i3 
Infarcts,  uric  ami,  21,  798 
Infection  of  newborn,  it^ 

gsistroi'iiteric,  225 
of  umbilical  conl,  -10 

treatment  of,  40 
Inflammation.folliciilar.in  acute  g:tstritis,2I0 

membranous,  in  acute  gasiritis,  21U 
Influenza,  465 

bacterioli'^  of,  40') 
bronchojmcumonia  in,  470 
catarrhal  form  of,  408 
cerebral  form  of,  409 
coniplicjitictiis  and  sctpielue  of,  470 
course  ()f,  471 
diagnosis  f»f,  470 
ear  disease  in,  470 
etiology  of,  407 
febrile  form  of,  408 
gastroenteric  form  of,  469 
heart  disease  from,  7.55 
pathology  of,  408 
prognosis  of,  471 
»ymptomatoh)gy  of,  468 
treatment  of,  471 
in  young  infants,  4ti9 
Inguinal  scntfula,  351 
Intnu^ranial  hemorrhage,  953 
Intranatal  infection  of  newborn,  55 
Interstitial    nephritis,    chnmic,    793.      S.>e 
Nephritin,  Chronu:  ItiiendiUnly  793 
neuritis,  886 
Intestinal  cases,  feeding  in,  157 

para-sites,  310.     See  \\Wmn^  310 
Intestine,  tuberculosis  of, 
diagnosis  of,  372 
pathology  of.  370 
pnjgnosis  of,  373 
symptomatology  of,  372 
treatment  of,  373 
Intubation,  417 
Intussusception,  287 
diagnosis  of,  29L 
etiology  of,  287 
pathology  of,  288 
prognosis  of, 
symptomatologv  of,  290 
treatment  of,  292 
intl&tion  in,  292 
laparotomy  in,  293 

JAUNDICE,  282,  283 
diagnosis  of,  284 
of  newborn,  idiopathic,  60 


Jaundice,  of  newborn,  secondary,  60 
treatment,  60 
symptomatology  of,  284 
treatment  of,  284 

KIDNEY,  cystic  degeneration  of,  807 
disease  of,   799.     See   A'aAritin. 
779 
malposition  of,  807 
movable,  807 

diagnosis  of,  807 
etiiiUtgy  of,  807 
symptomatology  of,  807 
treatment  of,  J>U8 
tuberculosis  of,  804 
diagtiosis  of,  804 
|Kitliology  of,  804 
prognosis  of,  804 
symptomatology  of,  804 
treatment  of,  804 
tumors  of,  800 
Ijcnign,  800 
diagnosis  of,  802 
etiology  of,  SCO 
malignant,  800 
prognosis  of,  803 
symptomatology  of,  800 
cachexia  in,  8(tl 
hematuria  in,  801 
pain  in,  801 
urine  in,  801 
treatment  of,  SOU 
surgical,  803 
urine  in,  801 

LACTATION  diet  for  mother  during,  98 
exercisu  for  mother  during,  99 
hygiene  for  mother  during,  99 
management  of,  97 
schedule  of,  97 
I^iryngismus  stri(hilus,  598 

symptonuitoh^  of,  598 
treatment  of,  598 
Uiryngitis,  at'ute,  595 

diagnosis  of,  596 
e<iematous,  590 
etiology  of,  595 
stridiilosa,  595 

treatment  of,  597 
symptomatology  of,  595 
trcattnent  of,  597 

severe  cases  of,  597 
chronic,  597 
Larynx,  diphtheria  of,  394,  403.   See  Diph- 
(herin 
new  growths  of,  599 
]>apilloma  of,  599 
treatment  of,  600 
Uivage,  206 
Ijead  poisoning,  335 
I^nikemia,  823 

developed  stage  of,  825 
diagnosis  of,  825 
etioiogv  of,  823 
Ivmphatic  form  of,  824,  825 
liathology  of,  824 
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ntDOL 


IxMikc'ttiui,  profTKws  of,  K2S 
ii|,jk>{^ti  ill,  H2lt 
HpLennrnvelfi^nouN  foroi  O^  BM 

Irviitntonl  uF,  i^27 

t^tlir  in,  7'JH 
\\t\c  iiciil  iritni-i'ttt  in,  798 
vesiiiul  *'(iloiiliiM  ill,  Tfltf 

(tiiljit'^iVtJii  off  Tlll^ 

itfuurieut  uf,  7H9 ' 
liver,  nmvluid,  286 

(fijigfntjiMM  iif,  !28(>  " 

putliolotfy  ai,  :it8o 

troitrneivt  nf,  ^K-') 
cirrh(»<it  ur,  2M1 

clialrigv  <if,  2S6 

pnttmTi'ijry  of,  2«(J 

pj-iiifntiniH  of,  287 

«)'mpiomiirulDgv  (i|^S86 

tr¥iitt]it!iit  tif,  :iM7 
eongeili'in  of,  -IM 

b^ynipumiuu^log)-  ol^  284 

trt'atnjiT*!  of,  '^4 
fiittv,  2S4 

pnllioIngY  of,  2S4 

f^yniplutuuiohiif^  0^285 

iFHitmeiit  of,  285 
niPenfl«:tiQini-«<  uf,  2S7 
flfpliilis  of,  604,  -S70 
jAibur    pneiim^mia,    021h     Beo   AMMMOIliBf 

Liiml'iiir'  jiuni-tiin^,  iW2. 
Lung,  abscess  of,  666 

diagnoeis  of,  666 
phyncal  RignH  of,  6G6 
symptomatolc^^  of,  666 
treatment  of,  6^7 
collapse  of,  611.  See /Wmonary  C5>tf  ■»»*  ■, 

611 
in  childhood,  601 
edema  of,  in  rheumatic  dineow  of  heart, 

729 
examination  of,  601 
fibroHis  of,  668.    See  Pulmonary  Fibro  iia, 

668 
gangrene  of,  667 
etiology  of,  667 
operation  for,  668 
pathology  of,  667 
physical  signs  of,  668 
symptomatologv  of,  068 
treatment  of,  6168 
tuberculosis  of,  344 
Lymph  noden,  inflammation  of,  839.     Si.>e 
Adeniti\  839 
tuberculosis  of,  344,  3''\7 

bronchial,  351 ,354,355, 3.' 6.:V" 
cervical,  351,  353 
in.«ent«ric,  351 
diaimoHis  of,  369,  372 
generaliied,  .^52,  357,  358 
mesenteric,  351 


8S4.       8m 


I^mphatle 

MA1ABIA,45S 
•IlNiMlnrlftlB,4B0 
iaoodiB,454 
CMlwii«(ii;468 
eonplkMitiowia.418 
4fanoaiid;4W 

imffoiu,  466 
ptnueloiaL  468 

MpbHtisin,468 
ptfMite<<4H 
fom  0^464 
puoinmoL467 

pShSo8rari456 
i^  in.  468 

tmabDMit  (<  460 
IfdfimMtion  of  ipi»l  «atd,  M6 
JialparftioD  ofkUb^ee? 

blood  in,  880 
diagiKMbol.888 

diet  in,  341 

etiology  of,  337 
gn^troenteric  infectitHi  in,  337 
hygiene  in,  341 
pathology  of,  337 
prognosis  of,  3^0 
symptomatology  of,  338 
temperature  in,  31^9 
treatment  of,  340 
wasting  in,  338 
Measles,  519 

angina  in,  528 

clinical  types  of.  521 

complications  and  sequeUp  of,  528,  CSO^ 

531 
conjunctivitis  in,  528,  630 
desquamation  in,  522,  528 
diarrhea  in,  530 
etiology  of,  519 
eruption  of,  522,  627 
hemorrhagic,  524,  528 
invasion  of,  625 
Koplik'a  spots  in,  523 
larvngitis  in,  529 
malignant  type  of,  524,  628 
mild  type  of,  523 
ordinary  tvpe  of,  521 
otitis  in,  5^1 
pathologv  of,  521 
period  of  incubation  of,  520 
of  infection,  520 
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tfeasles,  pharyngitis  in,  529 
pleurisy  m,  51i9 
pneumonia  in,  529 
progncKUH  of,  531 
propbrlaxis  in,  532 
puliie  in,  527 
recurrence  of,  624 
relapHe  in,  524 
severe  type  of,  624,  528 
sourosH  of  infections  in,  520 
symptomatology  of,  525 
temperature  in,  522,  527 
treatment  of,  532 
tuberculofiin  after,  530,  532 
Mediastinal  scrofula,  351,  358 
Membranous    inflammation    in   acute  gas- 
tritis, 210 
Meningitis,  929 

epidemic  cerebnwpinal,  462 
blood  in,  814 
diagnosiH  of.  464 
lumbar  puncture  in,  464  , 
patholo^  of,  462 
prognosis  of,  464 
8ym]>toms  of,  462 
treatment  of,  406 
etiology  of,  929 
pathology  of,  929 
posterior  basic,  932 

diagnosis  of,  933 
prognosis  of,  9'io 
symptomatology  of,  932 
treatment  of,  935 
stage  of  chronic  adhesion  in,  931 
of  congestion  in,  930 
of  effusion  in,  930 
symptomatology  of,  931 
tuberculous,  379 

diagnoHti<  of,  382 
etiology  of,  379 
luntbur  puncture  in,  382 
pathology  of,  3H0 
prognosis  of,  384 

stage  of  cotiia  nud  jKiralysis  in,  381 
of  infliimnmtory  irritatttm  in, 

380 
of  inviLsion  of,  380 
symptomatology  of,  380 
treatment  of,  384 
Mesenteric  infarction  in   rheumatic   heart 
disease,  727 
lymph  nodes,  tuberculosis  of,  351.    See 
Lymph  NmlcH,  Titba-ciUoHut  of\  344 
Milk,  breast,  abnornmlitics  of,  101 

automatic  adjustment  of,  94 
colostrum  of,  93 
composition  of,  93,  95 
examiniition  of,  95 
fat  of,  96 

influence  of  druRS  on,  103 
of  illness  on,  104 
of  menstruation  on,  103 
of  pregnancy  on,  Hl3 
microscopic  examination  of,  97 
nervous  influences  on,  104 
proteids  of,  91,  86 


Milk,  breast,  table  of,  126 
cows',  107 

bacteria  in,  110 

of  lactic  acid  in,  116 
casein  of,  107 

certified  rule  for  producing.  111 
changes  produced  by  high  tem- 

pcrature  in,  121 
comjiarison  of   sterilisation    and 

pasteurization  of,  120 
composition  of,  107 
cream  of,  122 

and  whey  mixtures,  101 
fat  of,  109 

influence  of  epidemic  on,  115 
pasteurization  of,  118 
necessity  of,  121 
preservation  of,  117 
proteids  of,  107 
sterilization  of,  120 
sugar  of,  108 
table  of,  126 
variations  of,  108 
whey  mixtures  from,  161 
laboratories  for  preparing,  164 
nuHlilied,  127 

use  of,  later  than  birth,  147 
woman's,  tabic  of,  126 
Mitral  regui^tation,  712.    See  also  Hvxri 
IHnetwe,  683 
diagnosis  of,  713 
symptomatology  of,  712 
stenosis,    713.     See  also //carf  i)utmfi«, 
683 
diagnosisof,  715 
Mongolian  idiocy  conitiared  with  cretinism, 

853 
Morbitli,  519.    See  Mea»le*^  519 
Morbus  ceruleus,  690 
Mouth,  dLseuse  of,  175.    See  StomtHitiity  175 

dinhtheria  of,  186,  398 
Movable  kidnev,  807.    See  Kidneij  Mombh. 

807 
Multiple  sclerosis,  912.     See  iSrfprtMu,  DiW- 
M-rntVuiJerf,  912 
serosilies,  725 

diagnosis  of,  726 
prognosis  ()f,  726 
treatment  of,  726 
Mumps,  480 

bacteriology  of,  480 
complications  of,  482 
etiology  of,  480 
incubation  of,  480 
otK-urrence  of,  480 
[Nithology  of,  480 
prognosis  of,  482 
symptomatology  (tf,  480 
treatment  of,  482 
Muscular  atrophv,  925.     See  Atrophy,  Mu»- 
ctdar,  925' 
dystrophy,  919 

ErVs  juvenile  type  of,  921 
etiology  of,  919* 
pathology  of,  919 
prognosis  of,  923 
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liuscukr  djBtroi^v,  pnodcdiypeitra^iic 
fonnof,92S 
»ym<giUmmt6h0  ol,  9S0 

Mycotic  HUMUtitu,   U&     8m  iShMMfKu, 

jr«M(«c,182 
Jl7elitiB,acate,806 

diagooaa  <^  890 

etiolofly  c<  896 

p«tholof7  at,  898 

progDoaiB  of,  900 

treatfiient  tit,  900 
HjocudUl  fulore,  scnle  riaeainatic;  724 
See  aluo  Heart  Pimmm,  683 

diagnoHsof,  725 

tratment  of,  72b 
Mvocuditis  702,  710.    See  also  Heart  Dit- 

oue,683 
Ifyocenliam,  the,  702 
Myzedeiui,  851.    See  OvtmuM,  851 

NASAL  caUrri^  686.  See  Catarrh,  NamJ, 
585 

csTiljr,  diphtherk  of,  894,  404 
Kqdirhls,  acute,  781 

d^enentiTe,  779 
dianoou  o^  780 
etiokwyof;  760 
pathoJogy  o^  780 
progiKMU  of,  780 

io  aoariet  fever,  504 
tjmptaauiicAoKy  o^  780 
tnatment  of,  781 
dSaananB  of,  786 
etk^ott^  o^  781 
petholo^  of,  782 
prognoHts  of,  78(i 
syniptdniatolopy  of,  782 
treatment  of,  787 
-  tubular,  782 
urine  in,  783 
chronic,  739 

liciirt  in,  7o7 
iiitersiitial,  793 

JiaKiiosis  of,  7ilo 
etiology  of,  7'.)4 
prognosis  of,  795 
syniptomatology  of,  794 
treatment  of,  796 
urine  in,  79o 
parenchymatxins,  790 
diiixnoNiM  of,  791 
etiology  of,  790 
pathology  of,  790 
prognowis  of,  791 
runal  (leeit)»nlatii>n  in,  792 
Hvinptoniatology  of,  791 
treatment  of,  79*2 
Hurgiral,  702 
urine  in,  791 
in  rheumali<'  heart  disease,  730 
Nervous  diseases,  organic.  885 
system,  diseiines  of  the,  8(U 
functional,  863 

methods  of  examination  of,861 
electricity  in,  862 


Nervous  wfatnujihrnmrnmct,  mwriimfaaf— ■»■ 
iBatioa,iBolarpvMir^BtI 
TeA««i.8ai 

aUamU,8tt 
AeUU^LW 

duB,  oflC 
cKaaailBnc^  MB 
e7e,86S 
kDee,86S 

blOMML  MB 

86S 


Keumthenia,  881 
diasnoaia  of,  881 
symptomatiMonr  ai,  Ml 
tzeatment  of^  tu2 
NeuritiB,886 

diagnoals  of,  887 
ctioW  of,  885 
intentittal,  886 
parenchymatnoL  886 
paUnk^  oi;  885 
progtUMU  oC  887 
^ledal  form  of,  880 
lymptomatologT  at,  886 
tteatment  o^  887 
Newbom,  ictenia  in.  60 
infectiona  af«  53 
intianattU,  55 
poetnalal,  56 
progiMBiQ£60 
syoiptoBHtalanr  o^  56 
treatment  oC6U 
ophthalmia  o^  57 

treataieittol^  58 
pemphignt  in,  60 
KyphilJK  of,  55,  60 

trtiitnient  of,  55,  58 
umbilicus  of,  50 
urine  of  19,  770 

suppression  of,  77! 
Nucluma)  enurewis,883.     See  KnttrrniA,  R^t 
Noma,  187.  See  Sttmnilitin,  (iamimum*^  lf*7 
Notie,  catarrh  of,  585.    See  fWarrA,  Armtt 

yamil,  585 
Nursery,  79 

cleanlinet«(  in,  81 
heating  of,  79 
routine  in,  82 
temi)eniture  of,  79 
ventilation  of,  8U 

OBSTtrTRlCAL  iwlsies  47.     K«;  /UjMt, 
OfMaetriral,  47 
Ophthalmia  of  newbom,  57 
Osteosarcoma,  .'i35 
Otititt  in  broncbopneumuniu,  626 

in  diphtheria,  399 

in  influenza,  470 

in  mensleK,  530 

in  pneumonia,  638 

in  Hcarlet  fever,  602 

in  smallpox,  557 

in  syphiliK,  57 

in  typhoid  fever,  441 

in  whooping  cough,  476 
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Oxyuris    venniularis,  317.       See    Wormn, 
Intestinal,  310 

PAI^IES,  ohfitetrical  47,  48,  888 
treatment  of,  />0,  888 
root,  891 
Palsy,  Beirs  (facial),  888 
diagnu»(is  uf,  889 
prognosis  <jf,  890 
svmptoniatologv  of,  889 
treatment  of,  81)0 
Papilloma  of  larynXj  oo9 
Paralysi:*,  birth,  47 
brachiikl,  48 

treatment  of,  50 
in  (liphtlieriii,  :VJ9 
facial ,  47 

Hpustic,  Iterwiilaiy,  916 
ParamyocIonuH  innltiptvx,  8<S.'{ 

treatment  of,  88.3 
Paiaplcgia,  KjKistic,  9')7,  9f>*2 
Paranites,  intestinal,  !IlU.  See  Womu,  Intes- 
tinal, 310 
in  spleen,  848 
Paratyphoid  fever,  445 
Parencoymatourt  nephritis,  elimnic,  790 
<IiaKn(j(iiM  of,  791 
etiology  of,  790 
pathology  of,  790 
prognosis  of,  791 
symploniiitology,  791 
treatment  of,  792 
siirgicjil,  792 
urine  in,  791 
neurit  lis  88t} 
Parotitis,  epidemic,  480.     See  Mumpi,  480 
infectious,  4S0 
in  typhoi<l  fever,  442 
Pemphigus  of  newborn,  l>0 
Pericanlitis  in  acute  chorea,  8G6 
adherent,  714 
in  empyema,  (>'>8 
rheumatic,    701,  70<>.     See  also  Hmrt 

Vutauf,  (»93 
Buppurutive,  74(i.     See  also  He.  trt  Dlsh 
etue,  (193 
diagiHiKis  of,  748 
etiolo)(y  of,  74<i 
pathology  of,  746 
prognosis  of.  7'*iO 
sympiomalology  of,  748 
treatment  of,  750 
surgical,  750 
Pericardium,  adherent,  diagnosis  of,  714 
Perinephritis,  796 
diagnrwis  of,  797 
etiology  of,  79() 
pathology  of,  7'.Hi 
prognosis  of,  797 
symptomatology  of,  796 
treatment  of,  797 
Perisplenitis,  847 
Peritonitis,  acute,  300 

diagnosis  rtf,  303 
etiology,  300 
lesions  of,  301 


Peritonitis,  acute,  pathology  of,  301 
prngnoHis  of,  303 
syniptumatology  of,  302 
treatment  of,  ^{03 
feeding  in,  304 
surgical  interference  in,  304 
chronic,  304 

diagnosis  of,  305 
etiology  of, 
[wthotogy  of,  3U5 
symptomatology  of,  305 
treatment  of,  305 
tuberculous,  373 
ascitic,  374 
diagnosis  of,  377 
fibn>us  form  of,  376 
pathology  i>f,  373 
prognosis  of,  378 
symplomuloliigy  of,  373 
treatment  of,  378 
me<lical,  378 
.surgical,  378 
ulcerative  form  of,  374 
Perl^rhe,  1H4 

diagnosis  of,  185 
etiology  of  184 
lesitm  t(f,  184 
tresiimcnt  of^  185 
Pernicious  anemia,  818.  See  Attemia,  Pernio 

riomiy  818 
Pertussis,  472.     Si-e  Whonpinr/  Qtut/h,  472 
Pharyngitis,  acute,  191,  5!K) 
diagnosis  of,  192 
piithology  of,  192, 
symptomatology  of,  192 
treatment  <if,  193 
chronic,  591 

follicular,  191 

symjilomatologv  of,  194 
trtsittuent  of,  194 
siniide,  19.'t,  .591 

etiology  of,  193 
symptomatology  of.  193 
treatment  of,  194,  591 
symptomatology  of,  590 
treatment  of,  591 
Pharvnx,  diphtheria  of,  392.  See  IHphthma, 

:'>S5 

Plastic  bronchitis,  010.  See  UrourhUiK,  Pia»- 

//r,610 
Pleurisy,  dry.  646 

purulent,  653.    Sec  ICmin/»ina,Q5S 
serotibrinous,  646 

ansculalion  in,  651 

diagnosis  of,  652 

etiology  of,  r>46 

{Ktl[iiition     and     jiercussiun     in, 

650 
pathology  of,  647 
physical  signs  of,  6.')0 
imsition  of  lesions  in,  649 
prognosis  of,  652 
sympltmiatology  of,  647 
tem{temtnrc  in,  648 
termination  of,  651 
treatment  of,  652 
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PncumoniEi,  bronchtnl^  617.    See  Bnmfh(h 

AUW-'llliLtinn  in,  ft3& 

bi-itiichi>|iHeiiriiriintii  wlUi,  *ii1& 
WTc'ljnil       Hympluiim       with, 

clinic'^ftl  VJiruTli**  of,  ffli? 

tHPtirj-tiirtiiinii  ill,  tlilM 
mnvulHtimH  tit,  (Kil 
ixMiffJi  ill,  iiliX 
L'riKift  in,  lii^ti 
duipniwi*  (ft,  640 

dvsiiiiK-ii  'Ki2 
cii«liigy  <)f,  6:W 
li(3irt  in^  filir 

lliMiilngy  u(,  f^iil 
uinrlMil  iiriiiU»riLy  uf,  Rltl 
urKiiiiH  ill,  HItT 
btitiH  ill,  Olit^ 
}K'rltnnitiKi  )iL,  Ii4f> 

pIlVKK^ll    N,ipl!4  tif,    fiX'l 

l)]tmriny  jiu  IjIIW 
iHjiiitiiiTi  «»f  Il-kJou  in,  iiSO 
|)nipru*sw  iif,  4ii3 
piiImiHiJii'v  flhrtiNl"*  (iftirr,  ftiO 
jiiirulent    iKTimnliliH  in,  M*' 
rctnp-^ih)^,  tY,i7 

rt>>cinljliii^  !«':irKU  feVcr,  641 
reNolutiun  in,  i.^t(j 
h?(]|)fW  nf,  MO 
^pivi^iliii^    'i!i" 
^^yinjilutiiiidiluify  of,  ti!U 
tempcrftlure  in,  (1:12 

ui-itip  in,  <W2 
PntHnKfthonJS.  W5 

Ireatnif'iit  nf,  fifi-^ 
Polmmyelitis,  acntp  nntcri^tr,  891 
diH^fwJH  nf,  HtU 
*^liMltijf;p*>f.  Kill 
|iatlioIn]B7  of,  Kfll 

RvrnplomHloJiHry  of,  W*- 
treatnjt"nf  <if.  H)14 
Piilypuft  nf  rectum,  ^MH*.     Sci-  tt^elntn,  /Vj- 

IVirtnt     lvm|)li     iiodt^s,     hil;>erT.>ul<:i(ii«     of, 
351.      htv    Lt/viph   .Vt.'i/»'j»,  T'ufifiTniyitMHr  (y, 

Ptiwferlar  hatap  TfjeiiinR:itifl»  WJ2.   t*ee  MfHit^ 

P^Tmnalrtl  infectinim  of  neiflx*m,  W 
Pott'a  (iiscflHt..  sm2 

dia^txiM  uf,  004 

l«iions  of  i(pjniil  cord  in,  902 

piilholrtpj'  of,  9<»a 

[iniKrJosiH  of,  '904 

HymiitoruiitoJo^r  nf,  00.1 

troalment  uf^  905 


Prefamuifilfvii?  uhoreo,  871,     8m    CkvM^ 

PttioiiiiH,  :hm 

4iiM((iitjMLi«  <if,  ;mi7 

ifliuU^fy  nf,  .100 

H^ViiiljUirimlnLddfy  nf,  !406 
trtflliuPTil  nf,  'Ml 
Prognsseivc  digital,  STO,    See  tlboraa,  ft^ 

pMfU>iliKl!]>hll)c^nD,  425 
P^iiilnhviwrtn>nljic   itiiuvulnr    dytinyakf, 

pBit>iii!iik'iikcniiA.  H*«  H«hkin'*  TKt«mtf,94S 

of  infiint*  (von  J»kwb),  8558      ^ 
Mimic]  m,  h2S 
iliuinvt^'iN  of,  K2S 
ftii>liip'y  4>f^  K22 
iHllN^iln^jr  nf,  X22 
Hvmpl^iiutolnpe^i'  iif,  !^3£ 
(rc-atmciit  nf,  nia,  *27 
PwudnnicnjtiRinciiiH    llnxtiUliis 

Piilx-ny,  (c''"wth  ni,  "6 
PiiUnfmiirv  tiplliiiw,  (Ml 
iliitKix"'"*  f>ft  ^^'2 
rli^tln^ifif  4if,  till 
nv]iiji1<r)ii«tn|tipry  of.  rtJl 
I'rvnirmtiU  uf,  f'i'i 
cuiii|hl]iittinn  ff  rlifuniMtic  lioaA  H^ 

tfl«;,  72ft 
tihi^wlH,  iMtN,  4(71 

i!inii|ili™it<i(i*.  Iif,  1577 

4liiiKu<ir<i>  (»f,  tiT7 

(j'ln^ili.itti'rrwi  ill,  B77 

flii«l<nr¥  nf,  1572 

fiilUtHirig  UilHir  pP'TUtiioOUij,  G|D 

lii*r.»lt.jny  itf,  \M^ 

imliuitiun  in,  \uh 

(K»(ho).it!y  nf.  rtTS 

jiliVwinit  niRTi*'  \^fi  *5"5 

qiiic»4'«t)l  |>ori(Hl  of,  B76 

Hjin]i1«intalnlotfv  nf,  OH 

Irentnicnt  nf,  (iu^ 
infnrcLinn  in  rhtMiintiti).-  licAri 

727 
6!enfiKiis81»0JJSI. 

Piirpiini,  y2:S 

swell criic,  82S 
ctinhi^y  of,  )S28 
fiilTuiiiflru^  8^t] 
gifint  of  Wi'plhiif,  S32 

in»Knit!ii:»  r>r.  H:{£ 

Ireitlnmni  of,  irt32 
bt'nirrrrtiiii^fn,  ^'^,  ^^ 

rlinKtuifiW  of,  *^1 
Hen.x-l.S  «3l 
in  tnrH'tifkiia  <Um4#i  S2S 
fsithuiugT'  of,  HSU 
prinmrr,  ^21^ 

rhpiintatif,  of  ScbMntein,  *S2 
in  riif  uubHiii.-  btart  distaiw,  730 
sim]fki  H2>t 
ByniptcrmitoUiipj'  of,  82& 


I 

loraii,  P 
l)^fin^ 

I 

S&3L    8m 

I 

I 


ilivcue^ 
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Purpura,  toxic,  829 

treatment  of,  8iW 
Pustular  ecseinu,  973.    See  Ecumoj  9G9 
Pyelitiii,  777 

primary,  777 

diagnosis  of,  779 
pr(^no»iH  of,  779 
treatment  of,  779 
secondary,  778 

Hyraptoniatolog}'  of,  778 
treatment  of,  779 
Pylorus,   congenital    hyi>ert.rophy  of,   221. 
See  Coatjenital  ITi/jta  trophy  of  PyloruMy  221 


Q 


UADRIPLECJIA,  Hpastic,  957,  962 
Quincv.     i^  Abvctaa^  Circumbmsillar, 
692' 


RACHITIS,  321 
anemia  in,  324 
blood  in,  323 
bones  in,  323,  325,  326 
companxl  with  cretinism,  8&4 
dentition  in,  325 
diagnosis  of,  329 
diet  in,  322,  :W0 
etiology  of,  321 
heart  in,  324 
hygiene  in,  330 

laryngismus  stridulus,  due  to,  598 
liver  in,  331 

mucoiLS  membranes  in,  324,  328 
nervous  system  in,  328 
pathology  of,  323 
phosphorus  in,  331 
prognosii*  of,  329 
pseudopuni lysis  in,  329 
symptuinatologv  of,  324 
treatment  of,  329 
urine  in,  327 
Rectum,  jwlvpus  of,  30*.> 

pathology  of,  309 
syniptonialulogy  of,  309 
treatment  of,  3U9 
prolaijse  of,  307 

diagnoHts  of,  301 
etiology  of,  308 
symptomatology  of,  308 
treatment  of,  308 
Reflex  convulsions,  872 

prugnoHis  of,  873 
symptomatology  of,  872 
tn>;itment  of,  873 
Renal  calculus,  798 
colic,  798 
do<»|>su1ation,  792 

infarction  in  rheumatic  heart  disease, 
727 
Retnmiaxillary  lymph  mKies,  tubercnloslH 
of,  :J51,  358.     See  Lymph  ymiai,  TaUr- 
euloHu  o/y  344 
Retroperitoneal  Ivntph  nodes,  tnlierculoms 
of,  li-jl.     See  Lytnph  JViM/en,   Tubermlmis 
of,  3-14 
Retropharyngeal  abscess,  acute,  593.    See 
AbseenH^  Retropharyngeidf  593 

64 


Rheumatic  pericarditis,  701.    See  Pcrtcordi- 

iifty  Rheumatic,  701 
Rheumatism,  574 

anemia  in,  577 

blood  in,  814 

chorea  in,  576 

chronic  fibrous,  581 

diagnotds  of,  582 
prognosis  of,  582 
treatment  of,  582 

diagnosis  of,  578 

from  rickets,  578 
from  hcurvy,  578 

etioKigy  of,  574 

heart  lesions  caused  by,  576,  686,  695, 
701,  712,  716 

infectious  theory  of,  574 

joints  aflected  in,  675 

occurrence  of,  575 

pathology  of,  575 

pleurisy  in,  577 

pneumonia  in,  577 

skin  lesions  of,  576 

subcutaneous  nodules  in,  577 

syniptomntology  of,  575 

tonsilitis  in,  576 
Rheumatoid  arthritis,  582.     See  ArthrUu 

Defomuinif,  582 
Rickets,  321.    See  RaehitU,  321 
Root  palsies,  891 
Rothein,  535.    See  RubfUa,  535 
Rubella,  535 

contagiousness  of,  535 

clinical  tyiics  of,  536 

des<]iiamation  in, 537 

diagn<iHis  of,  537 

eruption  of,  637 

etiology  of,  535 

lymph  nwles  in,  637 

measles  type  of,  5:t(> 

periixl  of  contagiousness  of,  535 
of  incubation  of,  535 

prr^osis  of,  638 

scarlatinal  ty[X!  of,  636 

sytnptoniatolf^liy  of,  636 

treatment  of,  538 
Rubeola,  519.    See  MeatUs,  519 

SALIVA,  69 
Scabies,  988 

diagnosis  of,  089 
symptomatology  of,  988 
treatment  of,  990 
Sarcoma  of  spleen,  848 
Scales  for  infants,  166 
Scarlatina,  846.     See  Scarlet  Fever,  846 
Scarlet  fever,  486 

adenitis  in,  496,  603 
angina  of,  601 
arthritis  in,  603 

blood  in,  5a6,  514 
cellulitis  in,  503 
clinical  types  of,  490 
complicatiuns    and    seqiieln    of, 

601 
ooDstitutional  symptoms  of,  601 
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Sfitrlet  fever,  de^unnuitlaa  iaj  4US 

anpyenja  En,  504 
endiMziinlJtJs  ItIi  504 
iirupijun  iif,  4D7 

hi^Eirl  dbfcaHU  iiip  304 

ntplindu  in,  '^04f.'5JH 
norvoitiii  4iytiipLr>tii»  in,  605 
onlinarv  lyiie  rif,  4SK> 

Ii«ilii>l*>ev  of*  489 

fH:ri»'jiihirtin  in,  iiilj4 

iHjriud      of     (.f>ntiigioittiii.ow      of, 

nf  inciihation  iii|  48^ 
jKPrlal  of  eiilniiiee  of,  48^ 
pk-iilrisT  in,  r>()4 
|)U^tint[)ntrujnunia  Jii,  •)04 
inuiiiJiiHiiu  ill,  r^A^i 
ptwiirtjKirtmg  canflis*  of,  487 
jitMlfnint'isiif,  &t)'7 
I>]-i;i|ihvlHiiH  in.  500 
\ni]mi  LPy  4!1J 

rtM-iirrcnce  iind  reUi|]«e  in,  507 
severe  tyjje  of,  4ill 
s)cb-room  for,  ."jl  1 
aaumis  of  infitcliun  in,  4SH 

HjtitpliiiDatoht^y  of,  493 
tamperoture  in,  494 
Uiroat  in,  4t».> 
tnngiie  ill,  50(> 
liriiii'  in,  500 
Irpaliuent  of.  Tili 

d!ngno»iH  iif,  913 

etiol(»gj'  of,  ft!  2 

puthalViify  of,  1112 

pngnonif  of,  314 

igfniptoHiftto]c)»ry  of,  932 

treatment  of.  014 
multiple,  912.     irw  Scierosiji,  DiMemin' 
auA,  1112 
Scorbutus,  3<i'2 
blood  in,  335 
AiAgnmiH  of,  329,  S35 

from  rlie'nmatlHiD,  57& 
diet  in,  330 
eliobffx  of,  3:^3 
KiimH  in,  334 

beniorrhaKc  In,  3.13,  334,  335 
pnin  in,  S34 
pfKbtiio^of,  333 
pn>KnnHL^  iu»  335 
pphprietarv  fw»d«  in,  3S3 
ppeudopaml™*  in,  ;J34,  335 
HympioniiiLcuotry  of,  334 
trwitrm.'n(  of,  330 
Scrofula,  35<) 

inguinal,  3/jJ 
iiit^iiiHriniil,  3SI,  :^S8 
Bourv^,  33^     Hl'v  fihur6Wu^,  332 


SiertMitlets  iniilEi|>b,  72-^ 
dlnxntwiii  4  if,  7'M 
prdinuW"  uF,  T'J'S 
Imitiiii^iil  uf,  7tf6 
Phiem  liflcillii*  ill  gttfttnjimUrl*'  ltirwtklli^'' 

TIT 
Hltiu  diKi^iHi.s  ^^ 

yphilfs  of,  566,  567 
fenalfiKu:,  /i.52 

ennicaJ  types  nt  654 
curuplitnlicinii  and  Mfijuelv  of,  ^7 
cooBtitutiofuU  ejmplcKiu  of,  GdT 
dia^noHiJi  of,  64(4,  61^ 

eruptirm  of,  55fi 

eye*  inj^ViT,  rjttl 

fuTtT  in,  5-3^1 

bemoirhagii;  typ«  tiT,  &S4 

modifittJ  (Tnrioloid)  form  of,  fSSS 

ordinurv  tvpe  (if,  Ao4 

otitis  in,  557 

pcHul  nf  et>tkta^mi*ara*  in,  Q&i 

of  iiiriihattun  tn,  a53l 
prL<diitf>iiiinKoti»m!«  Iff,  &33 
prngncjAlti  of,  filiS 
|mi|>hylAXJ'ji  in,  >550 
nrlujiw  uiitl  nft'iirrwTH-*  irf,  467 
mmtcvs  o{  infiivtino  in,  &53 
In.'^itiD^Tit  rtf„  -Vi9 
Hp«MiH-i<Iiccit>iip, '>!l<\  Kt«  i^aryM^tlM^knA*' 

tltpoatic  iK-ioipk-gin,  9A7 
Hpbttdia  in,  Ml 
rliBRtinKiacJ;  W3 
«|dtopPT  In,  0$1 
rljolijury  of,  P57 
mentnl  dcf«>t»  la,  WI 
paihok^gy  <3f,  059 
pn-iBTifsis  nf,  963 
HVluptoinatolnfTT  uf^  9-!>9 
Irvatinenl  i»f,  iK>,'S 
pantlTsis,  bereditanf,  916 
ijampl^B.  f-'i?,  M2 
qunaripu-^a,  9o7,  062 
Hplna  bitidii,  936 

diiijETKwin  nft  P28 
eiiol"^-  of.  026 
pallwltJify  tif,  i*26 
pro^of^tt  (jf*  928 
»yiiiptomntf>]oKV  of,  927 
ipwtoicnt  ofj  !>48 
Spitttl  column^  (t«»*'tt  o^'  ** 
cord,  CLmciwsinti  atf  9(W 
prognosis  of,  90S 
iiTJitmenl  of,  908 
diieajs^  nf.  H91 
hemntrbai^  of,  90B 
propiWM  of,  900 
i^finptomAtoldjn-  tkf,  909 
treatment  of,  909 
nulfurmaliunA  of^  923 
Byphilittc  diseaw  oC  910 

diflffonsifl  nf,  fH\ 
gVmph>mtlviof^  afp  VII 
UVKtiDVUl  of,  912 
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Spinal  conl,  tumors  of,  905 

diagnosis  of,  906 
prognosis  of,  907 
syniptomatolc^  of,  906 
treatment  of,  907 
Spine,  fracture  or  dislocation  of,  910 

treatment  of,  910 
Spleen,  amyloid,  846 
carcinoma  of,  848 
chronic  passive  congestion  of,  846 
cystic  tumors  of,  8« 
disease  of,  844 
enlargement  of,  846 
in  rickets,  846 
in  tuberculosis,  846 
floating,  847 
new  growtlis  in,  848 
parasites  in,  848 
sarcoma  of,  848 
tuberculosis  of,  848 
Splenic  infarction  in  rheumatic  heart  di»- 

ease,  727 
Splenitis  and  perisplenitis  847 
Splenomegaly,  primary,  847 
Splenomyelogenous    leukemia,    824.      See 

Leukemiftf  824 
Spondylitis  deformans,  ■'>83 
treatment  of,  583 
Status  lymphaticuB,  837 

thymtcuN,  ^7 

etiology  of,  838 

pathology  of,  838 

symptomatology  of,  838 

treatment  of,  ^9 
Still's  chronic  joint  disease,  584 

prognosis  of,  584 
symptomatology   of,  584 
treatment  of,  584 
Stomach,  dilatation  of,  219 

pathology  of,  220 

symptomatology  of,  220 
diseases  of,  190 

hypertrophic   stenosis   of,    221.      See 
OongeniUd   Hypertmphy  of     Pylorm^ 

221 
in  infanrv  and  childhood,  196 
Stomatitis,  ap)ithous,  177 

(liagnosis  of,  1 78 

etiology  of,  177 

la:ion  of,  178 

symptomatology  of,  178 

treatment  of,  178 
catarrhal,  diagnosis  of,  176 

lesion  of,  1 75 

symptomatology  of,  176 

treatment  of,  176 
diphtheritic,  186,  399 

treatment  of,  186 
gangrenous,  187,  531 

etiology  of,  187 

lesions  of,  188 

pathology  of,  187 

prognosis  in,  191 

symptomatologT  of,  189 

treatment  of,  191 
gfxiorrheal,  185 


Stomatitis,  herpetic,  177.      See  ^otnaiUUf 
Aphthtmiy  177 
mycotic,  diagnosis  of,  183 
lesions  of,  182 
prognosis  in,  183 
symptomatology  of,  182 
treatment  of,  183 
syphilitic,  185 

diagnosis  of,  186 
ti'eatment  of,  186 
ulcerative,  179 

diagnoais  of,  180 
noma  in,  180 
patbolf^y  of.  179 
symptomatology  of,  179 
treatment  of,  180 
Stools,  bl<H)dy,  154 
disturbed,  152 
fatty,  153 
firat,  151 
green,  153 
mucous,  153 
noiinal,  152 
watery 
St  Vitus  dance,  863.     See  Chorea^  863 
Syringomvelocele,  927 
Subdural  hemorrhage,  954 
diagnosis  of,  955 
treatment  of,  955 
Suppurative  pericarditis,   7()4.    See  Peri- 

canlUia,  Suppuratipe,  764 
Suprarenal  glands,  849.     See  AdrenalHf  849 
Syphilis,  acquired,  563 
bones  in,  565,  569 
congenital,  55,  60,  329,  335,  340,  463, 

563 
diagnosis  of,  671 
etiology  of,  563 
eyes  in,  571 

fummata  in,  570 
eart  disease  in,  755 
hereditary,  503 
liver  in,  564,  570 
nasal  catarrh  in,  567,  687 
of  newborn,  55,  60 
otitis  in,  571 
pathology  of,  564 
prognosis  of,  572 
skin  in,  565,  567 
of  spinal  cord,  910 

diagnosis  of,  911 
symptomatologv  of,  Oil 
treatment  of,  912 
symptomatology  of,  565 
teeth  in,  671 
treatment  of,  55,  58,  573 
Syphilitic  stomatitis,   185.     See  ^omatitu, 
StfphUUic,  185 

TEPH'H,  growth  of,  67 
permanent,  68 
syphilitic,  571 
temporary,  671 
Tenia  saginata,  311.     See  Wormn,  IntntiiuJf 
310 
solium, 312.     See  Warma, Inteatinal^ZlO 
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TetanuB  n^oniilorum,  57 

ireotmeiit  of,  ^ 
Tboms«n'n  ilis^ease-j  ^82 

jwtlinlogy  nf,  HH'l 
nVniptomfttdlngy  itt,  SW3 
Thn>in1xisiM  of  wrehnil  nimirt,  M'3S 

|irc(jitiusis  ttf,  iHii 
frympUjriialulitgy  uf,  0.19 
trKilnjfiil  i»(,  V-in 
of  veinK  in  rlifuinatiL'  Jit-art  ili*«i»t',  7ii7 
Thymic  ftfilhiua,  .s:*7 

iliaigTii:iHiK  ii(f  Sii7 
tnaiLnitTiK  off  ti37 
Thymus  ^Innd,  B.'W 

ocurt  (IImwl'w  wiih  enlarged,  r»8S 
hym-nrnpliy  of,  M^T 
mijilen  ilt-jilb  with  tiilnrgw;!,  ^*1 
Tonsil,  ultsfiTti  around,  &1I2.    Keu  AitucfuHf 
CitesimlO'njfiUuTf  f)^2 
hypt-rtrtiiihy  i.f,  chmnie,  fi93 
Ireatnient  of,  5it2 
TumiUti^t.  folliculur,  5!il 
di.-i^v€«i«<  of,  ■'i92 
jind  rhcutiin||NriJ+  A7(l 
Eiymiiliiniiiiiiili];^  »/,  591 
trfatnicnl  iif,  .'iUS 
Ti>:iJ*^  imriMira,,  829.     8i.-i'  /Vrp^ft,  K'il' 
TnifiiL^u,   (li[ilitbi!riii    of,    ;iS>7.     Sf^t*   J>iph- 

tkeiLi,  38.J 
Trflcbftjbrc>ni.'hiiiii,  61J4 
Tricuspid  t^tieiiimU  iitkI  rv^^rt^tbtioii,  7]^, 

diugntisiH  4>f,  714 
Tubemilwi^  33!i.  343 

Hfie  *tf  rkTiii'rpu™  «f.  H48 
titiiTilliH  i»r,  JUlil 
I'lininTe  far,  iH\H 
I'yUid'mgtiftf^im  uf,  349 

piiLmnnary      rraiii      bndicriLLOiineU' 

nmnifl,  tl27 
empytma  with,  G^tH 
etiolVy  of,  ;i45 
buirt  iii,  T»j3 
hereilitiirj  in.  345 
inffirtiiin  by,  346 
of  intHttine,  'J70 

llbKTiiiAis  nf,  373 

pathijlogy  of,  370 

symtitotnatolot!:}'  o/,  372 

Ireatmiint  uf,  373 
of  kidni.'y,  804 

diaifiii,*[rt  of,  8<14 

pflthi'loKy  of,  WH 

pmipio*ia  of,  ftO-1 

KyiupNjiimU»l«^y  of,  K04 

IreHtmoiU  of,  8U4 
IfKfflliHition  uf,  344 
htUKu  in,  ^4,  3I>3.  RUM,  3f%  300 
of  lymph  niMle^ 

brrmohiiil,  351,  fl54,  ^.W,  STifi, 

eervicnl,  301^  3&S 


TubcrciiliHiia 


nMp* 


nieniMcric,  SU 
t>ortti,S51 

rtitroOTiTilhiy,  351, 86S 
rigtropwitaiMBl,  SU 

diwipunsof,  363 
uiJtjli>^oC,  860 
iiiAruidae  fofm  of,  861 

E»iih'.[og3roi;860 

[iruMiinonic  tana  at,  S6S 

M'ui]>ioiiia<^,  360 

rv|rlM»id  Cum  o£  3^ 
milk  Vniirtiu,  346^860 
i.i-iUi<jw-iiiiiiD,300,  370 
|.r..1.hyh.xi8oi;866 
ivniio  in,  S49 
uf  ^|»Ui.'i»,  848 
Myiii|pTo]iiii[ologT  of,  368 
tival]rH'nloi;s86,368 
tiiUr^iilii)in,349 
TiitHrffiibiiiM  broocbopoeiuDOPia,  863.    Bat 
J^nmrl'iipmeMmamia,  JUornlM^jKS 
ntcningliis,  879.  See  MammfHi§,  VMer- 

eiiitmx,  !t79 
[le^ilolli1]^  873 

ni  mphjir^iigeftl  alaoi^  6M.    Sea  .^ 
wvnji,  li'ftnpkafyitfeai,  6M 
Tiiiiiunt  uf  bniin,944 

jmihology  o'^  945 
t^yiiilHooMli^oiEjr  of,  946 
i-onvnliioiie  a^  M7 
betdacfae  «%  M6  . 

optic  nearith  srj  947 

vomiting  as,  94i 
of  cerebt'llum,  950 
liijipii'wis  of,  9»'>0 
|>n}j^ni)si8  of,  952 
trentrnent  of,  952 

surgical,  952 
nf  ](iiJiH-v.  800 
of  £[iinat  (ord,  905 

diagnosis  of,  906 

prognoHih  of,  907 

Mrniptoniatology  of,  906 

(reatment  of,  907 
of  Bjjlt^en,  cystic,  848 
Typlioiii  fevt?r,  427 

abiloFiiinal  symptotuH  In,  436 

Hph:l^ia  in,  441 

nrthritiH  in,  442 

hl-H^l  in,  439 

boiu'  und  joint  aflectiuDH  in,  442 

cuf^jdticlivitis  in,  441 

diagiiii*«i-s  of,  443 

iiiboratory,  444 
disMAt  reaction  in,  438 
doniiion  of,  443 
viiT  ill,  441 
t'liolii^T^  of,  427 

fL-(Lll,    131 

ft'Vpr  in,  434 

ftvijui-ncy  in  children  of,  428 

gHi&Lroeuteric  tract  in,  435 
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Typhciid  fever,  general  nianugement  of,  449 
diet  in,  449 

heart  in,  431 

hciirt  weaknciH  in,  453 

lieniorrliitge  in,  4:{6 

heniorrhiigie  fomi  of,  442 

Iiernipleyia  in,  440 

lierpcs  labialiH  in,  430 

by[>olliennia  in,  434 

infantile,  431 

kidney,  lesionn  in,  438 

lynipli  nudes  in,  440 

mental  aHections  onniplic'ating,44I 

mescntiTic  lymph  inHie«  in,  4:iO 

mild  tyjw  of,  43:i 

mouth  in,  4:15 

miiconH  niembrani.s  in,  430 

nervous  symptoms  in,  440 

oi^'urrence      with      exunlhi'inat:i, 
443 

oiyans  of  s|)ecial  M.Mi«e  in,  441 

|Kiin  in,  437 

paratyphoid  fever,  diagnmiH  fro:n, 
445 

parotitis  in,  442 

pathology  c»f,  421) 

l>erfonttion  in,  43G 

piiHlisiHJetJng  factors  in,  428 

progniwis  of,  448 

pulsit  in,  435 

pyemia  in,  447 

i-espii-atory  organs  in,  437 

rose  s|M>t»  in,  439,  444 

seasons  of,  428 

serous  membrane  in,  4^^ 

severe  type  4if,  432 

skin  in,  439 

spleen  in,  430,  435,  443 

stools  in,  43t> 

symptomatology  of,  4<t3 

tongue  in,  435 

tivatnient  of,  448,  451 
alcohol  In,  450 
of  heniorrhage  in,  452 
hy<(rother!ipy  In,  450 
s|K'cial,  448 

tnbercMilosis,  diagnosis  from,  446 

urine  of,  438 

vist-eral  cliangi's  in,  439 

vomiting  in,  451 

UIX.'ERATIVE  apiwiidicitis,   294.     See 
Api}ewluiUiit,  294 

ileocolitis,  252.    See  Jltftailitis,  252 
stomatitis,  179 

diagnoMis  r(f,  180 
noma  in,  180 
{Kitbology  of,  179 
symptomatology  of,  179 
treatment  of,  180 
UmbiliciU  cord,  38 

accidents  to,  38 
fungus  of,  40 
hemorrhage  of,  39 

treatment  of,  39 
infection  of,  40 


Umbilical  infection ,  treatment  of,  40 
UnicinariR  duodenalift,  319.    Hee    Tfornu, 

l7Uesli7iaL,  310 
Urethritis  in  the  male,  7t>l 
gonorrheal,  761 
tiimple,  761 

treatment  of,  761 
sytnptonutolngy  of,  762 
treatment  of,  762 
Uric  acid  infarcts,  798 
Urinary  calculi,  797 
Urine,  7(i9 

albumin  in,  773 
blood  in,  776 
of  newborn,  19 
suppression  of,  771 
Urtiairia,  983 

diagnosis  of,  984 
etiology  of,  984 
|>apular,  984 
treatment  of,  984 
Uvula,  atiecti4m  of,  193,  194 

VACCINIA,  545 
clinical  history  of,  546 
complications  of,  549 
constitutional  symptoms  from,  547 
eruption  of,  54ij 
history  of,  545 
incubation  of,  546 
irregular,  548 
pi-otective  power  of,  545 
repetitifm  of,  551 
selection  of  lymph  for,  551 
technicjne  of,  550 
time  for,  551 

tmnsmission  of  disease  by,  549 
Vaccination,  545,  559.     See  Varcinia,  545 
Valvular  lesions  of  heart,  nndtiple,  715.  8ee 
also  Heart  Ihneaney  683 
diagtioNis  of,  715 
Varicella,  541 

clinii-rd  history  of,  541 

couiiilinitlons  of,  543 

diagnosis  of,  544 

eruption  of,  542 

ervsii»elas  in,  544 

etiology  of,  541 

gangivnous  demiatitit:-  in,  543 

jieriml  of  contagiousness  of,  541 

of  incubation  in,  541 
prognosis  of,  544 
symjitomatology  of,  542 
teni{)erature  in,  542 
treatment  of,  544 
Varioloid,  555.     See  Smnllpax,  552 
Veins,   throndK>sis  of,  in  rliciuuatic  heart 

disease,  727 
Vesical  calculus,  799 

diagnosis  of,  799 
prt^osis  of,  799 
treatment  of,  799 
spasm,  766 

etiology  of,  766 
symptomatology  of,  766 
treatment  of,  7&7 
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Vesicular  eczema,  973.    See  Eaemoy  969 
Vomiting,  acute,  149 
habitual,  loO 
recurrent,  199 

acetone  tests  for,  30! 

diaKnotua  of,  201 

etioloKy  of,  199 

Legafs  tent  in,  201 

Lichen's  tent  in,  201 

prognosis  of,  202 

Bejnold's  test  in,  201 

symptoinatology  of,  200 

treatment  of,  202 
Vulvovaginitis.  762 
gonorrheal,  763 

diagnosis  of,  765 

prognosis  of,  7()5 

syniptomatology  of,  764 

treatment  of,  766 
simple  catarrhal,  762 

pathology  of,  763 

symptomatology  of,  763 

treatment  of,  766 

WASSERKKEBS,  187.     See  StomatUi<h 
GangrtnouMy  187 
Weaning,  105 

Weighing  and  choice  of  scales,  166 
Weight  chart,  166 
Whey  and  cream  mixtures,  160 

mixtures,  160 
WhoopingH»>ugh,    472 

age  affected  by  472 

blood  in,  814 

bronchitis  in,  472 

bronchopneumonia  in,  625 

complications  and  aequelfe  of,  575 


Whooping  cough,  contagion  of,  473 
convulsions  in,  475 
diagnosis  of,  476 
emphysema  in^  475 
hemorrhages  m,  475 
mode  of  infection  of,  472 
mortality  from,  477 
occurrence  of,  472 
otitis  in,  476 
pathology  of,  453 
period  of  decline  of,  47^ 
prognosis  of,  471 
symptomatolc^  of,  473 
treatment  of,  478 

of  complications,  479 

local.  4(8 
tuberculosis  following,  476 
Worms,  hook,  319 

diagnosis  of,  319 

prognosis  of,  319 

symptoniHtolt^y  of,  319 

treatment  of,  319 
intestinal,  310 

diagnosis  in,  315 

svmpti>matoU^v  of,  315 

tape,  311 

tenia  saginata,  311 
solium,  312 

treatment  of,  315 
round,  316 

diagnosis  of,  317 

symptomatology  of,  316 

treatment  of,  317 
thread,  317 

diagnosis,  of,  318 

symptomatology  of,  317 

treatment  of,  3i8 


